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Introduction

About this
book...

How to use
this guide

Welcome to Hewlett-Packard logic analyzers. The HP 1652B and
HP 1653B Logic Analyzers are more than just another logic analyzer.
They are an analyzer and oscilloscope in one instrument. With this
combination, you have expanded measurement capabilities.

The user interface of the HP 1652B/HP 1653B was designed to be as
easy to operate as possible. The use of "pop up" windows help lead you
through setups and measurements without having to memorize a lot of
steps. As you read this guide and the other references about the logic
analyzer, you will see just how easy to use the HP 1652B/HP 1653B
really is.

We will not cover every feature and function of the HP 1652B/HP
1653B Logic Analyzer in this guide. The purpose of this Getting Started
Guide, is to get you going quickly, by giving you the basic user interface
information along with a couple measurement examples. The detailed
information will be found in the HP 1652B/HP 1653B Front-Panel
Operation Reference.

If you are new to logic analyzers and digitizing oscilloscopes, or just
need a refresher, we think you will find Feeling Comfortable With Logic
Analyzers and Feeling Comfortable With Digitizing Oscilloscopes
valuable reading. These books will help eliminate any misconceptions
or confusion you may have about the analyzer's applications, and will
show you how to get the most out of it's measurement functions.

This guide is organized into two types of information. The first three
chapters cover basic user interface information. If you are an
experienced HP logic analyzer user, but new to this family of logic
analyzers, you may want to read just the first three chapters and then
go directly to the HP 1652B/HP 1653B Front-Panel Operation
Reference.



The next three chapters simulate basic measurements in a
task-oriented format. These example measurements, illustrate menu
setup, in a step by step order commonly followed when solving digital
system problems. If you are new to HP logic analyzers and logic
analysis, you should include the measurement examples as part of your
reading.

You will see illustrations of menu setups interspersed with text. If you
are going through a sequence for the first time, you should refer to the
illustrations while reading the text, to aid your understanding. If you
are a fast learner and remember the first three chapters on the user
interface, you can follow through the examples by just referring to the
illustrations.
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1
Introducing the HP1652B/HP 16538

What Are the
HP 16528 and
HP 16538?

HP 16528/16538
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The HP 1652B and HP 1653B logic analyzers are general-purpose logic
analyzers with built-in oscilloscopes. If you're familiar with the
HP 1652B/HP 1653B or any HP digitizing oscilloscope, you'll recognize
many features that you've grown to know and love. If you're new to our
analyzers and oscilloscopes, the HP 1652B/HP 1653B is easy to get to
know.

The only differences between the HP 1653B and the HP 1652B, are the
number of data channels and the speed of the state analyzer. The
HP 1652B has 80 data channels and 35 MHz state analysis while the
HP 1653B has 32 data channels and 25 MHz state analysis. Both
analyzers have 100 MHz timing analysis along with 100 MHz
single-shot and repetitive (repetitive single-shot) oscilloscope
measurement capabilities. Because the differences are small between
both instruments, they use the same set of manuals.

Some of the key features shared by both the HP 1652B and HP 1653B
are listed below:

• Transitional or glitch timing mode on all channels.
• Simultaneous state/state or state/timing modes.
• Glitch detection on all channels.
• Marker measurements.
• Timing and Scope Autoscale.
• Scope Automeasure.
• Pattern, edge, and glitch triggering.
• Overlapping of waveforms.
• Small lightweight probing.
• Time and number of states tagging.
• State Compare, Waveform, and Chart.

This Getting Started Guide covers only a few of the logic analyzer's
features. You will find details of all the features of the HP 1652B and
HP 1653B in the HP 1652B/HP 1653B Front-Panel Operation Reference
Manual.

Introducing· the HP 16528/HP 16538
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Getting Ready
to Operate

Initial
Inspection

If you have just unpacked your new HP 1652B/1653B logic analyzer,
please take a few minutes to completely read this chapter. It tells you
how to prepare your logic analyzer for applying power and turning it
OD. If you are learning how to use the logic analyzer and it is already
turned on, start with chapter 2, "Getting to Know the Front Panel".

Inspect the shipping container for damage. If the shipping container or
packaging materials are damaged, you should keep them until the
contents of the shipment have been checked for completeness and the
instrument has been checked mechanically and electrically.

If there is damage to the instrument, refer to the service manual for the
proper procedure for contacting the nearest service center.

Introducing the HP 16528/HP 16538
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Accessories

Removing
Yellow
Shipping Disk

r7.t\l HEWLETT
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In addition to checking the instrument for damage, you should also
check to see that the accessories supplied with it are complete.

The HP 1652B/HP 1653B Front-Panel Operation Reference Manual lists
all the accessories shipped with the HP 1652B/HP1653B logic
analyzers. If any of these items are missing contact your nearest
Hewlett-Packard Sales Office.

Your logic analyzer is shipped with a protective yellow shipping disk in
the disk drive. Before you can insert the operating system disk you must
remove the yellow shipping disk.

Slide the white locking tab to the right and press the disk ejection
button as shown in the following figure. The yellow shipping disk will
pop out part way so you can pull it out of the disk drive.

Introducing the HP 16528/HP 16538
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Selecting the
Line Voltage

Caution.

The line voltage selector has been set at the factory to the line voltage
used in your country. It is a good idea to check the setting of the line
voltage selector so you can become familiar with what it looks like. If
the setting needs to be changed, follow the procedure in the next
paragraph.

You can damage the logic analyzer if the fuse module is not set to the
correct position.

01650E02

You change the line voltage setting by pulling the fuse module out and
re-inserting it with the proper arrows aligned. To remove the fuse
module, carefully pry at the top center of the module, as shown in the
figure above, until you can grasp it and pull it out by hand.

Introducing the HP 16528/HP 16538
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Checking for
the Correct
Fuse

If you need to check for the correct fuses, remove the fuse module and
look at the amperage and voltage of each fuse. The following figure will
help you locate the 115 V and 230 V fuses. To remove the fuse module,
carefully pry at the top center of the module until you can grasp it and
pull it out by hand. (Refer to, "Selecting the Line Voltage" on the
previous page.)

3.0 A FUSE 3.0 A FUSE

Connecting the
Power Cable

Warning ..

HP 16528/16538
Getting Started Guide

The HP 1652B/HP 1653B comes with a 3-wire power cable. When you
connect the cable to an appropriate AC power receptacle, a ground is
provided for the instrument cabinet. The type of power cable you
receive with the instrument depends on your country. Refer to
appendix D of the HP 1652B/HP 1653B Front-Panel Operation
Reference manual for power cord types.

To avoid possible shock hazard, you must connect the
instrument to a properly grounded 3-wire receptacle.

Introducing the HP 16528/HP 16538
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Operating
Environment
and Ventilation

Loading the
Operating
System

Caution.

You may operate your logic analyzer in a normal lab or office
environment, but don't block its ventilation. You must provide an
unrestricted airflow for the fan and ventilation openings in the rear of
the logic analyzer. However, you may stack the logic analyzer under,
over, or in-between other instruments as long as the surfaces of the
other instruments aren't needed for their ventilation. If you intend to
use it in another type of environment, refer to Appendix F in the
HP 1652B/HP 1653B Front-Panel Operation Reference Manual.

Before you can operate the logic analyzer, it must transfer its operating
system from disk memory to its internal memory. This is called "loading
the operating system" or "booting."

The logic analyzer operating system is a set of instructions that control
the operation of the instrument. The operating system resides on a
3.5-inch flexible disk. You received two identical operating system
disks. You should mark one of them Master and store it in a safe place.
Mark the other one Work and use only the work copy. This will provide
you with a back-up in case your work copy becomes corrupt.

To prevent damage to your operating system disk, DO NOT remove
the disk from the disk drive while it is running. Remove it only after the
indicator light has gone out.

Introducing the HP 1652B/HP 1653B
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Installing the
Operating
System Disk

\~

\

To load the logic analyzer's operating system, you must install the disk
as shown below before you turn on the power. When the disk snaps into
place, the disk eject button will pop out.

01650E07
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Line Switch The line switch is on the rear panel. You turn on the logic analyzer by
pressing the "1" on the rocker switch. Make sure the operating system
disk is in the disk drive before you turn it on. If you forget the disk,
don't worry, you won't harm anything. You will merely have to repeat
the turn-on procedure with the disk in the drive.

11 ~~~~~~~~~~~~~~~~.
a a 0

~~~~ ~~
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Power-up
Self-Test

When you turn on the logic analyzer, it performs a series of self-tests.
When it has successfully completed these tests, it loads the operating
system into memory from the disk.

When the logic analyzer has completely loaded the operating system it
displays the System Configuration menu as shown below.

SysteM Cont igurDtion

Rnnl yzer 1

Type: I Of 1

Analyzer 2

Type: I Off

Osci 11 oscope

~
(AutoscDle )

I

Note '"

HP 16528/16538
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This is the HP 1652B System Configuration menu. If you have an
HP 1653B, the only difference is pod 1 will be assigned to analyzer 1
and pod 2 will be assigned to analyzer 2. There won't be any pods in the
Unassigned area of the display.

Introducing the HP 16528/HP 16538
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Adjusting the
Display
Intensity

I
Note II

Summary

Once you have turned on the instrument, you may want to set the
display intensity to a different level that's more comfortable for you.
You do this by turning the INTENSITY control on the rear panel.

17 m~~~~~~~~~~~~·
o 0 0

~~m~~~~~~~~~~~m~~~

01650E06

A high intensity level setting may shorten the life of the CRT in your
instrument.

Now that you have unpacked, inspected, and begun operating the logic
analyzer, the next step will depend on your needs. If you are a first-time
logic analyzer user who wanted to get the instrument running before
reading Feeling Comfortable with Logic Analyzers and Feeling
Comfortable with Digitizing Oscilloscopes, you should read them now.
If you are familiar with logic analysis, read either the rest of this Getting
Started Guide or the HP 1652B/HP 1653B Front-Panel Operation
Reference Manual.

Introducing the HP 16528/HP 16538
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2
Getting to Know the Front Panel

Introduction

Front Panel
Organization

The HP 1652B/HP 1653B logic analyzers have been designed to be very
easy to use. The controls are located logically by function so you can
learn how to use them quickly and easily.

This chapter divides the front panel into these functional areas and
gives you an overview of each area.

The functional areas of the front panel are the display, disk drive, menu
keys, roll keys, cursor, keypad, knob and input.

DISPLAY CURSOR
MENU KEYS

DISK DRIVE

01652E19

ROLL KEYS

KNOB

HP 16528/16538
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KEYPAD INPUTS
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Display The display is where the various menu screens appear. Menu screens
show analyzer and oscilloscope configurations as well as measurement
results. Menus have many different functions you can execute. Most
functions are activated by highlighting a field in the menu with the
cursor, and then pressing the SELECT key.

Cursor The cursor is a movable indicator on the display that allows you to
access desired fields in each menu. It changes the field where it resides
from the normal white background to the dark background (inverse
video). The knob moves the cursor to the field (function) you wish to
activate.

Menu Keys The MENU keys allow you to quickly move between the major menus
that are available. What menus are available depends on which part of
the HP 1652B or HP 1653B you are currently using.

When the FORMAT/CHAN key is pressed, the following menus appear:

• State Format Specification (if you are in the state analyzer)
• Timing Format Specification (if you are in the timing analyzer)
• Channel (if you are in the oscilloscope)

When the TRACE/TRIG key is pressed, the following menus appear:

• State Trace Specification (if you are in the state analyzer)
• Timing Trace Specification (if you are in the timing analyzer)
• Trigger (if you are in the oscilloscope)

When the DISPLAY key is pressed, the following menus appear:

• State Listing (if you are in the state analyzer)
• Timing Waveforms (if you are in the timing analyzer)
• Waveforms (if you are in the oscilloscope)

When the I/O key is pressed, the same menu appears no matter which
part of the HP 1652B or HP 1653B you are using. The I/O menu makes
available all the Input /Output operations.

Getting to Know the Front Panel
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Disk Drive The disk drive is used by the HP 1652B/HP 1653B to load the
operating system every time the logic analyzer is turned on. You will
use the disk drive to load configurations or store configurations,
acquired data, and inverse assemblers for later use. The disk drive uses
3.5-inch flexible disks. More information on loading files is found in
Appendix B of this guide. Complete details on the disk drive and its
functions can be found in the HP 1652B/HP 1653B Front-Panel
Operation Reference manual.

Roll Keys When part of the listing or waveforms data is off screen, the ROLL
keys define which way the knob will move the displayed data. You will
use these keys and the knob to roll displayed data up/down or left/right
to view data that is off-screen.

Knob The Knob has four major functions depending on what menu or
pop-up menu you are in. The KNOB allows you to do the following
actions:

• Move the cursor from field to field within the System
Configuration and main menus.

• Roll the display left or right and up or down.
• Position the cursor on options within pop-up menus."
• Increment/decrement numeric values in numeric entry pop-ups.

Inputs The HP 1652B and HP 1653B has both front-panel inputs and rear
panel inputs/outputs. The front panel INPUTS 1 and 2 are for signal
input to the oscilloscope. BNC cables or oscilloscope probes can be
used.

Logic analyzer probe inputs, labeled by POD and CLOCK, are located
on the rear-panel. In addition, a Probe Compensation Signal, and
EXTERNAL TRIGGER IN/OUT BNCs are on the rear-panel.

HP 16528/16538
Getting Started Guide
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Keypad The keypad has keys for entering data as well as the RUN and STOP
keys (for acquiring waveform data). When entering numeric data, use
the cns key to change the sign of the number. When entering
patterns, the DON'T CARE key enters an X ("don't care") in place of a
regular digit. Pressing CLEAR ENTRY replaces the entry with the
default value.

Summary Now that you are acquainted with the front panel organization, you will
be able to decide where you want to go next. If you are just starting to
learn logic analysis, you should read this entire guide. If you are
experienced in logic analysis, you should continue to read chapter 3 to
become more familiar with the operation of the front panel before you
turn to the reference manual.

Getting to Know the Front Panel
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3
Getting to Know the Main Menus

Introduction

Exploring the
System
Configuration
Menu

This chapter introduces you to the main menus of the HP 1652B and
HP 1653B. The main menus are used to configure the logic analyzer
and display the measurement results. In this chapter, you will learn
how to move between the different machines (state analyzer, timing
analyzer, and oscilloscope) and how to move between menus within
each machine. You will also learn how to quickly get back to the
System Configuration menu from any of the main menus.

In addition to learning the main menus, you will be introduced to some
common pop-up menu types. There is more information on the use of
all the pop-up types in the example exercises in chapters 4 through 6.

The first exercise in this chapter starts from the System Configuration
menu. If you are not in the System Configuration menu as shown
below, turn the power switch off, then back on.

An HP 1652B is used in this example. If you have an HP 1653B, there
will only be two pods. The following procedure is the same for both
logic analyzers.

System Cont iguration

Analyzer 1

Type: I Off

Analyze.... 2

Type: I Off

Osci 11 oscope

~
(AutosCGle )

HP 16528/16538
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Using the Cursor,
Knob and

SELECT Key

Configuring the
Analyzer

Most of the logic analyzer operation is initiated by placing the cursor
on the field you want to interact with and pressing the SELECT key.
To move the cursor from field to field, just turn the knob.

Depending on the field type (immediate execute or pop-up) pressing
SELECT will either execute a function or open a pop-up menu.

In the following exercise, you will use a selector type pop-up to assign
Analyzer 1 as a state analyzer and Analyzer 2 as a timing analyzer.
You will use the Alpha Entry pop-up to assign unique names to each
analyzer.

1. Select the Type: field of Analyzer 1, then select State from the
selector pop-up.

Notice, once you have assigned Analyzer 1 as State, a new field appears
directly above the Type: field. This new Name: field, is where you will
assign the analyzer's unique label.

2. Select the Name: field. An Alpha Entry pop-up will appear.

3. Use the knob to place the cursor over the letter you want, then
press the SELECT key. As you repeat this step for all the letters
in the label, the label will be spelled out, left to right, inside the
bracket at the bottom of the pop-up.

To make changes or corrections in the Alpha Entry field, place the
under-score marker under the character you want to change.

To move the under-score marker to the left, place the cursor over the
left arrow and press SELECT once for each backspace.

To move the under-score marker to the right, you either place the
cursor on a desired character and press SELECT, or place it on the
right arrow and press SELECT.

You can also use the ROLL keys and the knob to move the underscore
marker.

4. When you are finished spelling out the label, select Done.

5. Repeat steps 1 through 5, assigning Analyzer 2 as Timing.

Getting to Know the Main Menus
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The figure below is what your System Configuration menu should look
like. For this example, we have labeled Analyzers 1 "MY STATE" and
Analyzer 2 "MY TIMING."

System Con1 iguration

Anlll yzer 1

Name: IMY STATE

Type: I 5 tfl te

Anlllyzer 2

Name: llifIlfiIN[J
Type I I Timl ng

( Auto9cale )

Osci 11 oscope

[QE]
(Au toscal e )

una9sip:~: Ana 1yzer

Pod 2 1
---------------- J

Pod 3

---- ------ ------
Pod tl

----------------

Pod Assignments Pod labels in the System Configuration menu match the inputs on the
rear panel. Pods are assigned to the analyzer machines as follows.

1. Position the cursor over the Pod you want to assign, as shown
below, then press the SELECT key.

2. When the selection pop-up appears, select the Analyzer you want
the pod assigned to. The pod will automatically move under the
analyzer machine you select.

Sgs tem Con! igura tion

Anlllyzer 1

Type: I Of f

Annlyzer 2

Type: I Off

Osci 11 oscope

[QE]
( Au tosca 1e )

Pod label field

unaSSip:~: Ana 1yzer

Pod 2 1

---------------- J
Pod 3

---- ------------
Pod tl

---- ------------

Analyzer assignment pop-up

HP 16528/16538
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Autoscale

I
Note"

The System Configuration menu has two Autoscale fields. One is for
the timing analyzer, and one is for the scope. If you select either
Autoscale from the System Configuration menu,the logic analyzer will
display a pop-up with the choices of Cancel and Continue. The Cancel
allows you to change your mind before the autoscale is executed.

When Autoscale is executed, instrument settings for any previous
measurement will change. The new measurement will automatically be
scaled for the best display of the waveform.

If you select Continue, the logic analyzer will display the Waveform
menu of either the timing analyzer or the scope. The Waveforms
display that is returned, depends on which Autoscale field you selected.

If there is no signal activity at the probe inputs, the Waveforms menu
will not display data and the label to the left of the waveform area will
be -ofT-. The figure below shows the waveforms menu for the timing
analyzer after Autoscale was selected.

Name field ---------
IMV TIMING] - Timing MIIYefonllS

M5rker s I Off I
Accumu 1ote []lL]
Time/D i y I 100 ns I De18Y I 0 6 I Semp1 e per i od • 20 ns

-ot1- I

After an Autoscale, you can get back to the System Configuration
menu by following the steps below.

1. Place the cursor on the Name: field in the upper left corner and
press SELECT.

2. Place the cursor on the System field in the pop-up and press
SELECT. You will now be back in the System Configuration menu.

Getting to Know the Main Menus
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Moving Around
the Main Menus

Accessing the
Main Menus

HP 16528/16538
Getting Started Guide

The two logic analyzer types and the oscilloscope each have their own
set of menus. You can enter these menus and move between them by
pressing the FORMAT/CHAN, TRACEffRIG and DISPLAY menu
keys. These keys, as shown below, are in the area labeled MENU.

(__---------' ME NU '--- \

01652E20

A fourth menu key labeled I/O, will bring up a pop-up menu that is
independent of the analyzer and oscilloscope settings. The I/O
functions available in this pop-up will be explained in detail in the
HP 1652B/HP 1653B Front-Panel Operation Reference manual.

When you turn Analyzer 1, Analyzer 2, or Oscilloscope on from the
System Configuration menu, you also assign their set of main menus to
the MENU keys.

In the following exercise, you will access the Format Specification
menus of both analyzer machines and the Channel menu of the
oscilloscope.

1. Press the FORMAT/CHAN key. One of the following main menus
will appear:

• Scope Channel menu (if the scope is on).
• State Format Specification menu (if the state analyzer is on).
• Timing Format Specification menu (if the timing analyzer is on).

If, for example, the State Format Specification menu appears, but you
wanted a FORMAT/CHAN menu of a different machine, continue
with step 2.

2. Using the Knob, move the cursor to the analyzer Name: field
(upper left corner) and press the SELECT key. See the figure on
the following page.

Getting to Know the Main Menus
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Name field

IMY STATE 1- Stllte Fo,...t SpeclflcllUon

CloCk
Jf

Clock Period Pod I

~I TTL
. C1ocli:

At ti y i ly > _
Lebel Pol 15 87 0

POD I G I • 1
-Off-
-Off-
-off-
-off-
-Off-
-off-
-Off-
-off-
-off-
-off-

(specify 5_018 )

3. From the pop-up that appears, select the name of the other
analyzer or scope. The Format/Channel menu now appears for
the new analyzer or scope.

If you want to move to the other menu types within the same machine,
just press one of the other MENU keys defined below.

TRACE/TRIG

When you press the TRACErrRIG key, you will have the following
main menus available:

• Scope Trigger menu, if the scope is on.
• State Trace Specification menu, if the state analyzer is on.
• Timing race Specification menu, if the timing analyzer is on.

DISPLAY

When you press the DISPLAY key, you will have the following main
menus available:

• Scope Waveforms menu, if the scope is on.
• State Listing menu, if the state analyzer is on.
• Timing Waveforms menu, if the timing analyzer is on.

Getting to Know the Main Menus
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When you are in any of the Waveforms or Listing menus, and you
select the name field, you will notice an additional field called the
Mixed Mode field.

Mixed Mode field /

SustBm ~ - IState Listing I
MY STRTE
ny lInING Off I
nixed node

Scope

L6bel )~Bese > Hex

Returning to
the System
Configuration
Menu

HP 16528/16538
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The Mixed Mode field as shown above, is only available from the
Waveforms or Listing menus. That is, because it is like an optional
display menu. When the Mixed Mode field is selected, a combined
display is returned. The use of the Mixed Mode display is shown in
detail in Chapters 21, 26 and 27 of the HP 1652B/HP 1653B
Front-Panel Operation Reference manual.

If at any time you think you are lost, or just want to get back to the
System Configuration menu, follow the procedure below.

1. Press either the FORMAT/CHAN, TRACE/TRIG, or DISPLAY
MENU key. The menu that appears, will have a field in the upper
left corner.

2. Select the field in the upper left corner. A pop-up appears that
lists all machines which are turned on. The machine names are
either the labels which you have assigned, or the default names of
MACHINE 1, MACHINE 2, SCOPE and Mixed Mode.

3. Place the cursor over the System field and press the SELECT key.
You will be returned to the System Configuration menu.

Getting to Know the Main Menus
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Summary In this chapter you learned how to get from the System Configuration
menu into the main menus of the separate analyzer machines. From
within the main menus, you where shown how to move between menus,
then quickly get back out to the System Configuration menu.

As you configured the System Configuration menu, you where
introduced to some common pop-up menus. As mentioned earlier,
more information on pop-up menus will appear in the following
chapters.

Chapters 4 through 6 are simulated measurement examples. These
chapters will illustrate how the logic analyzer is configured and used to
make typical measurements. If you are new to logic analysis, and need
a little more practice with your new logic analyzer, try following along
with these simulated measurement examples. If you are an
experienced logic analyzer user, you can go to the HP 1652B/HP 1653B
Front-Panel Operation Reference manual at this point.

Getting to Know the Main Menus
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4
Using the State Analyzer

Introduction
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In this chapter you learn how to use the state analyzer by setting up the
logic analyzer to simulate a simple state measurement. We give you the
measurement results as actually measured by the logic analyzer, since
you may not have the same circuit available.

The exercise in this chapter is organized in a task format. The tasks are
in the same order you will most likely use them once you become
experienced. The steps in this format are both numbered and lettered.
The numbered steps state the step objective. The lettered steps explain
how to accomplish each step objective. There is also an example of
each menu after it has been properly set up.

How you use the steps depends on how much you remember from
chapters 1 through 3. If you can set up each menu by just looking at the
menu picture, go ahead and do so. If you need a reminder of what steps
to perform, follow the numbered steps. If you still need more
information about "how," use the lettered steps.

Using the State Analyzer
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Problem Solving
with the State
Analyzer

What Am I
Going to
Measure?

Using the State Analyzer
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In this example assume you have designed a microprocessor controlled
circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
memory). When you turn your circuit on for the fITst time, your circuit
doesn't work properly. You have checked the power supply voltages
and the system clock and they are working properly.

Since the circuit has never worked before, you and the software
engineer aren't sure if it is a hardware or software problem. You need
to do some testing to fmd a solution.

You decide to start where the microprocessor. starts when power is
applied. We will describe a 68000 microprocessor; however, every
processor has similar start-up routines.

When you power up a 68000 microprocessor, it is held in reset for a
specific length of time before it starts doing anything to stabilize the
power supplies. The time the microprocessor is held in reset ensures
stable levels (states) on all the devices and buses in your circuit. When
this reset period has ended, the 68000 performs a specific routine
called "fetching the reset vector."

The first thing you check is the time the microprocessor is held in reset.
You find the time is correct. The next thing to check is whether the
microprocessor fetches the reset vector properly.

HP 16528/16538
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The steps of the 68000 reset vector fetch are:

1. Set the stack pointer to a location you specify, which is in ROM at
address locations 0 and 2.

2. Find the frrst address location in memory where the
microprocessor fetches its first instruction. This is also specified
by you and stored in ROM at address locations 4 and 6.

What you decide to fmd out is:

1. What ROM address does the microprocessor look at for the
location of the stack pointer, and what is the stack pointer
location stored in ROM?

2. What ROM address does the microprocessor look at for the
address where its first instruction is stored in ROM, and is the
instruction correct?

3. Does the microprocessor then go to the address where its first
instruction is stored?

4. Is the executable instruction stored in the first instruction location
correct?

Your measurement, then, requires verification of the sequential
addresses the microprocessor looks at, and of the data in ROM at
these addresses. If the reset vector fetch is correct (in this example)
you will see the following list of numbers in HEX (default base) when
your measurement results are displayed.

+ 0000 000000 0000
+ 0001 000002 04FC
+ 0002 000004 0000
+ 0003 000006 8048
+ 0004 008048 3E7C

This list of numbers will be explained in detail later in this chapter in
"The State Listing."

Using the State Analyzer
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How Do I
Configure the
Logic Analyzer?

In order to make this state measurement, you must configure the logic
analyzer as a state analyzer. By following these steps you will configure
Analyzer 1 as the state analyzer.

If you are in the System Configuration menu you are in the right place
to get started and you can start with step 2; otherwise, start with step 1.

1. Using the field in the upper left corner of the display, get the
System Configuration menu on screen.

a. Place the cursor on the field in the upper left corner of the
display and press SELECT.

b. Place the cursor on System and press SELECT.

2. In the System Configuration menu, change the Analyzer 1 type to
State. If Analyzer 1 is already a state analyzer, go on to step 3.

Change to a State Analyzer

Using the State Analyzer
4-4

Systell ConfigurDtion

Anolyzer 1 Anolyzer 2

[
09cl1) o9cope

INemel~ []ill
Type: IstoteI Type:~

./
un8SS1p~~~ Ann) yzer

/ 1:::::~~~:~:::j L::~:::::~--:::I
Lm_~~~-~--mJ

a. Place the cursor on the Type: field and press SELECT.

b. Place the cursor on State and press SELECT.
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3. Name Analyzer 168000STATE (optional).

a. Place the cursor on the Name: field of Analyzer 1 and press
SELECT.

b. With the Alpha Entry pop-up, change the name to
~68000STATE.

4. Assign pods 1, 2, and 3 to the state analyzer.

a. Place the cursor on the Pod 1 field and press SELECT.

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and press
SELECT.

c. Repeat steps a and b for pods 2 and 3.

Using the State Analyzer
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Connecting the
Probes

At this point, if you had a target system with a 68000 microprocessor,
you would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you hook the probes to your
system accordingly.

• Pod 1 probes 0 through 15 to the data bus lines DO through D15.
• Pod 2 probes 0 through 15 to the address bus lines AO through

A15.
• Pod 3 probes 0 through 7 to the address bus lines A16 through

A23.
• Pod 1, CLK (J clock) to the address strobe (LAS).

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see Activity Indicators in the Pod 1, 2, and 3 fields of the
System Configuration menu. This indicates which signal lines are
transitioning.

Activity Indicators

System Conf igurllltion

Anolyzer 1 Anolyzer 2

[
Oscllloscope

]Nome l 168000STATE I []I[]
Type: I s to te I Type: I orr I

un8SS1p~~~ Anal yzer

Pod I 1

!~~ ~~ ~;~:~:~ ~~~ ~~ ~ ~1
__ ntttU1!~HtU! J

~
~ Pod 2

__ ~!H.tJJH!H.tJH

(_____::~J~mm]
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Configuring the
State Analyzer

Now that you have configured the system, you are ready to configure
the state analyzer. You will be:

• Creating two names (labels) for the input signals
• Assigning the channels connected to the input signals
• Specifying the State (J ) clock
• Specifying a trigger condition

1. Display the State Format Specification menu.

a. Press the FORMAT key on the front panel.

2. Name two labels, one ADDR and one DATA.

166000STATEI- Stete rOnMlt Specification

Clock
J,j.

(specify symbOlS)
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Clock Period Pod 3 Pod 2 Pod 1

~I TIL II TTL II TTL
, Clock " Clock " Clock

Activi ty > _ _

L fl bel Pol I 5 , 67 0 15 .. " 87 0 15 . . .. 87 0
ADDR [±] I., , , , / , I
DATA [!J,. , , , . , ", ,................, ,........ ,
-off-
-off-
-off-
-off-
-off-
-or1-
-off-
-0((-

-off-

a. Place the cursor on the top field in the label column and press
SELECT.

b. Place the cursor on Modify label and press SELECT.

Using the State Analyzer
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c. With the Alpha Entry pop-up, change the name of the label to
ADDR.

d. Narne the second label DATA by repeating steps a through c.

3. Assign Pod 1 bits 0 through 15 to the label DATA.

a. Place the cursor on the bit assignment field below Pod 1 and to
the right of DATA and press SELECT.

b. Any combination of bits may already be assigned to this pod;
however, you will want all 16 bits assigned to the DATA label.
The easiest way to assign is to press the CLEAR ENTRY key
to un-assign any assigned bits before you start.

c. Place the cursor on the period under the 15 in the bit
assignment pop-up and press SELECT. This will place an
asterisk in the pop-up for bit 15, indicating Pod 1 bit 15 is now
assigned to the DATA label. Repeat this procedure until all 16
bits have an asterisk under each bit number. Place the cursor
on Done and press SELECT to close the pop-up.

d. Repeat step c for Pod 2 and the ADDR label to assign all 16
bits.

e. Repeat step c except you will assign the lower eight bits (0 - 7)
of Pod 3 to the ADDR label.
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Specifying the
J Clock

If you remember from "What's a State Analyzer" in Feeling Comfortable
With Logic Analyzers, the state analyzer samples the data under the
control of an external clock, which is "synchronous" with your circuit
under test. Therefore, you must specify which clock probe you will use
for your measurement. In this exercise, you will use the J clock, which is
accessible through pod 1.

1. Select the State Format Specification menu by pressing the
FORMAT key.

2. Set the J Clock to sample on a negative-going edge.

16BOOOSTATE 1- S t8 te rOnMI t SpecU lcft tIon (specify Symbols )

Clock

. .,. 87 "" 0
-0,"," •. 1 .•.•••

J.j.

K IT] L [1] M[I] N IT]

J.j.

Activity>
Lobel Pol 15 ....
ADDR @ .,., ..
DAT~ EJ .'.' ..
-{)ff-
-{)ff-
-{)ff-
-{)ff-
-{)ff-
-{)ff-
-{)ff-
-{)ff-
-{)ff-

CI oc k Per i od r-----:''':;=:===:::::I--.t:=====P:::::O::::d=2==L.....J:::;:----.,;P~O;:;:d ~'_---,
~ TR

Specify Clock ~ Clock

a. Place the cursor on the CLOCK field and press SELECT.

b. Place the cursor on the box just to the right of J in the pop-up
(labeled OFF) and press SELECT.

c. Place the cursor on ~ and press SELECT.

d. Place the cursor on Done and press SELECT.
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Specifying a
Trigger
Condition

Using the State Analyzer
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To capture the data and place the data of interest in the center of the
display of the State Listing menu, you need to tell the state analyzer
when to trigger. Since the first event of interest is address 0000, you
need to tell the state analyzer to trigger when it detects address 0000 on
the address bus.

1. Select the State Trace Specification menu by pressing the TRACE
key.

2. Set the trigger so that the state analyzer triggers on address 0000.
If the Trigger on option is not already "a" perform steps a through
d. If the option is "a" skip to step e.

16BOOOSTATE 1- S lale Trace Specif lcat10n

Trace mode 1 Singl e I
ro, ,_" •__ - - Armed by

~
Sequence leYel I ~~

( Inser t Leyel ) ( De 1e le Level ) anches

Hh1le stor1ng I I
till=]

eny stete
Dun t

ITr 19ger on II a ICIJ times
~
es tore

till==l
label
Bose> ~~

D10000001[QQQI]
I)(><)(><)(><I~

I)(><)()()()(I~

I)()()()()()(I~

a. Place the cursor on the 1 in the Sequence Levels field of the
menu and press SELECT.

b. Place the cursor on the field to the right of the Trigger on field
and press SELECT. Another pop-up appears showing you a
list of "trigger on" options. Options a through h are qualifiers.
You can assign them a pattern for the trigger specification.
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c. Place the cursor on the "a" option and press SELECT.

d. Place the cursor on Done in the Sequence Levels pop-up and
press SELECT.

e. Place the cursor on the field to the right of the "a" under the
label ADDR and press SELECT.

f. With the keypad, press 0 (zero) until there are all zeros in the
Specify Pattern: pop-up and then press SELECT.

166000STATE 1- State Trace Specif lcaUon

Troce mode I S1ngl e I
Sequence leve Is Armed by

~
Hh i 1e s tor i ng " ony s to ten I Run I
Tr i gger on "a n 1 times

Elronches

5 tore N any s ta te" I Off I
Coun t

I Off I
Pres tore

I Of f I
Lobel > ~~

Bose > ~~

D
10000001[QQQQJ

I><><><><><><I~

I><><><><)()(I~

I><)()()()()(I~

Your trigger specification now states: "While storing anystate trigger on
"a" once and then store any state."

When the state analyzer is connected to your circuit and is acquiring
data, it continuously stores until it sees 0000 on the address bus, then it
will store anystate until the analyzer memory is filled.

Using the State Analyzer
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Acquiring the
Data

Since you want to capture the data when the microprocessor sends
address 0000 on the bus after power-up, you press the RUN key to arm
the state analyzer and then force a reset of your circuit. When the reset
cycle ends, the microprocessor should send address 0000 trigger the
state analyzer and switch the display to the State Listing menu.

We'll assume this is what happens in this example, since the odds that
the microprocessor won't send address 0000 are very low.

16aOOOSTATE 1- Istate listing

Morkers I Off

Using the State Analyzer
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Lobe 1
Base

-0007
-0006
-oOOS
-0004
-0003
-0002
-0001

1+<.l0001
+<.l001
+0002
+0003
+0004
+0005
+0006
+<.l007
+0008

>~~
)~~

0068Cll 4E75
008BClS 61ElS
OOOllFO 0000
0001lF2 68C8
OOaBCB a03C
00B8CA OOFF
0088CC 6730

000000 0000 }
000002 O~FC •
000001l 0000 Reset Vector Fetch Routine
000006 a04B
008048 2E7C
00804A 0000
00804C OllFC
00804E 6108
008050 5100
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The State
Listing

The state listing displays three columns of numbers as shown:

'6BOOOSTATE ,- 'State ListIng

Morkers' Off

State Locations

L~bel

Bose
-(l007
-0006
-0005
-(l004
-0003

-----.....~~~g~
1+<>0001
+()OOl
+()002
+0003
+()004
+()OOS
+0006
+()007
+0006

>~~
>~~

0066C4 4E15
0068C6 61E6
OOOLlFO 0000
0004F2 66C6
0068C8 B03C
OOBeCA OOFF
OOBSeC 6730
000000 0000
000002 04FC
000004 0000
000006 B048
006048 2E7C
00B04A 0000
00B04C 04FC
00B04E 6108
00B050 5100

The first column of numbers are the state line number locations as they
relate to the trigger point. The trigger state is always on line + 0000 in
the vertical center of the list area. The negative numbers indicate states
occurring before the trigger and the positive numbers indicate states
occurring after the trigger.

The second cQlumn of numbers are the states (listed in HEX) the state
analyzer sees on the address bus. This column is labeled ADDR.

The third column of numbers are the states (listed in HEX) the state
analyzer sees on the data bus. This column is labeled DATA.
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Finding the
Answer
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Your answer is now found in the listing of states + 0000 through
+ 0004.

The 68000 always reads address locations 0, 2, 4, and 6 to find the stack
pointer location and memory location for the instruction it fetches after
power-up. The 68000 uses two words for each of the locations that it is
looking for, a high word and a low word. When the software designer
programs the ROM, he must put the stack pointer location at address
locations 0 and 2. 0 is the high word location and 2 is the low word
location. Similarly, the high word of the instruction fetch location must
be in address location 4 and the low word in location 6.

Since the software design calls for the reset vector to set the stack
pointer to 04FC·and read memory address location 8048 for its first
instruction fetch, you are interested in what is on both the address bus
and the data bus in states 0 through 3.

The state listing below lists the codes reset vector search, in states 0
through 3 and the correct first microprocessor instruction in state 4.

+ 0000 000000 0000
+ 0001 000002 04FC
+ 0002 000004 0000
+ 0003 000006 8048
+ 0004 008048 3E7C

You see that states 0 and 1 do contain address locations 0 and 2 under
the ADDR label, indicating the microprocessor did look at the correct
locations for the stack pointer data. You also see that the data
contained in these ROM locations are 0000 and 04FC, which are
correct.

You then look at states 2 and 3. You see that the next two address
locations are 4 and 6, which is correct, and the data found at these
locations is 0000 and 8048, which is also correct.
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So far you have verified that the microprocessor has correctly
performed the reset vector search. The next thing you must verify is
whether the microprocessor addresses the correct location in ROM
that it was instructed to address in state 4 and whether the data is
correct in this ROM location. From the listing on your machine, you
see that the address in state 4 is 008048, which is correct, but the
instruction found in this location is 2E7C, which is not correct. You
have found your problem: incorrect data stored in ROM for the
microprocessor's first instruction.

+ 0000 000000 0000 (high word of stack pointer location)
+ 0001 000002 04FC (low word of stack pointer location)
+ 0002 000004 0000 (high word of instruction fetch location)
+ 0003 000006 8048 (low word of instruction fetch location)
+ 0004 008048 2E7C (first microprocessor instruction)

16BOOOSTATE 1- IState listing

Morkers 1 Off
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Lobe 1
Bese

-(J007
-0006
-0005
-(J004
-0003
-0002
-0001
1+00001
+0001
+0002
+0003
+0004
+0005
+0006
+0007
+0006

>~~
> c:::E!C=:Jc:::E!C=:J

0066e4 4E75
0068C6 61E6
0004FO 0000
0004F2 66e6
0068C8 B03C
OOBBCA OOFF
0088C( 6730
000000 0000
000002 04FC
000004 0000
000006 B048
006048 2E7C ...---
00804A 0000
00B04C OilFC
00B04E 61D8
008050 5100

Incorrect Data
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Summary
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You have just learned how to make a simple state measurement with
the HP 1652B Logic Analyzer. You have:

• specified a state analyzer
• learned which probes to connect
• assigned pods 1, 2, and 3
• assigned labels
• assigned bits
• specified the J clock
• specified a trigger condition
• acquired the data
• interpreted the state listing

You have seen how easy it is to use the state analyzer to capture the
data on the address and data buses. You can use this same technique to
capture and display related data on the microprocessor status control,
and various strobe lines. You are not limited to using this technique on
microprocessors. You can use this technique any time you need to
capture data on multiple lines and need to sample the data relative to a
system clock.

Chapter 21 of the HP 1652B/HP 1653B Front-Panel Operation
Reference manual shows you how to use the logic analyzer as an
interactive timing and state analyzer. You will see a simple
measurement that shows you both timing waveforms and state listings
and how they are correlated.

If you have an HP 1653B, you do not have enough channels to
simultaneously capture all the data for a 68000. But, since you probably
aren't working with 16-bit microprocessors, this example is still
valuable because it shows you how to make the same kind of
measurement on an eight-bit microprocessor.
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Using the Timing Analyzer

Introduction
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In this chapter you will learn how to use the timing analyzer by setting
up the logic analyzer to simulate a simple measurement. We give you
the measurement results as actually measured by the logic analyzer,
since you may not have the same circuit available.

The exercise in this chapter is organized in a task format. The tasks are
ordered in the same way you will most likely use them once you become
an experienced user. The steps in this format are both numbered and
lettered. The numbered steps state the step objective. The lettered
steps explain how to accomplish each step objective. There is also an
example of each menu after it has been properly set up.

How you use the steps depends on how much you remember from
chapters 1 through 3 . If you can set up each m~nu by just looking at the
menu picture, go ahead and do so. If you need a reminder of what steps
you need to perform, follow the numbered steps. If you still need more
information about "how," use the lettered steps.

Using the Timing Analyzer
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Problem
Solving with
the Timing
Analyzer

What Am I
Going to
Measure?

In this exercise, assume you are designing a dynamic RAM memory
(DRAM) controller and you must verify the timing of the row address
strobe (RAS) and the column address strobe (CAS). You are using a
4116 dynamic RAM and the data book specifies that the minimum time
from when LRAS is asserted (goes low) to when LCAS is no longer
asserted (goes high) is 250 ns. You could use an oscilloscope but since
the timing analyzer will do just fine when you don't need voltage
parametrics you decide to go ahead and use the logic analyzer.

After configuring the logic analyzer and hooking it up to your circuit
under test, you will be measuring the time (x) from when the RAS goes
low to when the CAS goes high, as shown below.

RAS
I, :l~-

------,...Ii

CAS -----
01650805
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How Do I
Configure the
Logic Analyzer?

In order to make this timing measurement, you must configure the logic
analyzer as a timing analyzer. By following these steps you will
configure Analyzer 1 as the timing analyzer.

If you are in the System Configuration menu you are in the right place
to get started and you can start with step 2; otherwise, start with step 1.

1. Using the field in the upper left corner of the display, get the System
Configuration menu on screen.

a. Place the cursor on the field in the upper left corner of the display
and press SELECT.

b. Place the cursor on System and press SELECT.

2. In the System Configuration menu, change Analyzer 1 type to
Timing. If analyzer 1 is already a timing analyzer, go on to step 3.

a. Place the cursor on the Type: field and press SELECT.

b. Place the cursor on Timing and press SELECT.
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System Configuration

Rnalyzer 1

Norne I IDRAM_TEST I
Type: I Timing

( Autoscnle )

Analyzer 2

Type: I Of1

Dsc!lloscope

[ill]
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3. Name Analyzer 1 "DRAM TEST" (optional)

a. Place the cursor on the Name: field of Analyzer 1 and press
SELECT.

b. With the Alpha Entry pop-up, change the name to "DRAM TEST"

4. Assign pod 1 to the timing analyzer.

a. Place the cursor on the Pod 1 field and press SELECT.

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and press
SELECT.

Using the Timing Analyzer
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Connecting the
Probes

At this point, if you had a target system with a 4116 DRAM memory
IC, you would connect the logic analyzer to your system.

Since you will be assigning Pod 1 bit 0 to the RAS label, you hook Pod
1 bit 0 to the memory IC pin connected to the RAS signal. You hook
Pod 1 bit 1 to the IC pin connected to the CAS signal.

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see activity indicators, as shown below, at the right-most end
(least significant bits) of the Pod 1 field in the System Configuration
menu. This indicates the RAS and CAS signals are transitioning.

System Configuration

Analyzer 1

Norne I IDRAM_TEST I
Type: I Timi ng

( Autoscal e )

Analyzer 2

Type: I Of f

Gsc!lloscope

[QTI]
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I

Activity Indicators

unasslp~~g Anal yzer

Pod 2

-- - - -- -- ---- - - --
Pod 3

---- ------- -----
Pod 4

----------------
Pod 5

--- --- - ---------
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Configuring the
Timing Analyzer

Now that you have configured the system, you are ready to configure
the timing analyzer. You will be:

• Creating two names (labels) for the input signals
• Assigning the channels connected to the input signals
• Specifying a trigger condition

1. Display the Timing Format Specification menu.

a. Press the FORMAT key on the front panel.

2. Name two labels, one RAS and one CAS.

a. Place the cursor on the top field in the label column and press
SELECT.

b. Place the cursor on Modify label and press SELECT .

c. With the Alpha Entry pop-up, change the name of the label to
RAS.

d. Name the second label CAS by repeating steps a through c.

Using the Timing Analyzer
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IDRAM TEST 1- TIming Format Specification

Pod 1
TIL

Ac ti v i ty > _

lebe 1 Po 1 IS., .. 67 0

RAS E] ,.,., ... , ,., ~ *1
CAS [!J """"""'"
-011-
-o1f-
-o1f-
-o1f-
-o1f-
-o1f-
-o1f-
-o1f-
-o1f-
-off-
-off-
-off-

(Specify symbOlS)
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3. Assign the channels connected to the input signals (Pod 1 bits 0 and
1) to the labels RAS and CAS respectively.

a. Place the cursor on the bit assignment field below Pod 1 and to
the right of RAS and press SELECT.

b. Any combination of bits may be assigned to this pod; however,
you will want only bit 0 assigned to the RAS label. The easiest way
to assign bits is to press the CLEAR ENTRY key to un-assign any
assigned bits before you start.

c. Place the cursor on the period under the 0 in the bit assignment
pop-up and press SELECT. This will place an asterisk in the
pop-up for bit 0 indicating Pod 1 bit 0 is now assigned to the RAS
label. Place cursor on Done and press SELECT to close the
pop-up.

d. Assign Pod 1 bit 1 to the CAS label by moving the cursor to bit 1
and pressing SELECT.

Using the Timing Analyzer
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Specifying a
Trigger
Condition

To capture the data and then place the data of interest in the center of
the display of the Timing Waveforms menu, you need to tell the logic
analyzer when to trigger. Since the fIrst event of interest is when the
LRAS is asserted (negative-going edge of RAS), you need to tell the
logic analyzer to trigger on a negative-going edge of the RAS signal.

1. Select the Timing Trace menu by pressing the TRACE key.

2. Set the trigger so that the logic analyzer triggers on the
negative-going edge of the RAS.

a. Place the cursor on the Then find Edge field under the label RAS,
then press SELECT.

b. Place the cursor on the "." (period) in the pop-up and press
SELECT once. Pressing SELECT once in this pop-up changes a
period to ~which indicates a negative-going edge.

c. Place the cursor on Done and press SELECT. The pop-up closes
and a $ will be located in this field. The $ indicates an edge has
been specified even though it can't be shown in the HEX base.

IDRAM TEST 1- TImIng Trace SpecU Icat10n

Troce mOdel S1ngl e I
Armed by I Run I Acqu i s i ti on mode I Trons i tiono I I

Lobel > ~~

Bese) WLJWLJ
r1~~ttern CK:JCK:J

present for [2] I 30 ns

Then find

Edge o=Jc==J

Using the Timing Analyzer
5-8

HP 16528/16538
Getting Started Guide



Acquiring the
Data
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Now that you have configured and connected the logic analyzer, you
acquire the data for your measurement by pressing the RUN key. The
logic analyzer will look for a negative edge on the RAS signal and
trigger if it sees one. When it triggers, the display switches to the
Timing Waveforms menu.

The RAS label shows you the RAS signal and the CAS label shows you
the CAS signal. Notice the RAS signal goes low at or near the center of
the waveform display area (horizontal center).

IDRAM TEST 1- Timing Waveforms

Markers 1 Time 1>< to Trig I 0 s I 1Time X to 0 I 0 s
Accumu I a te mIJo to Tr ig I 0 s I At 1X t1or~er 1~
Time/Diy 1 100 ns 1 De ley I 0 s I 0

~

~ I
~ I

Using the Timing Analyzer
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The Timing
Waveforms
Menu

The Timing Waveforms menu differs from the other menus you have
used so far in this exercise. Besides displaying the acquired data, it has
menu fields that you use to change the way the acquired data is
displayed and fields that give you timing answers. Before you can use
this menu to find answers, you need to know some of the special
symbols and their functions. The symbols are:

• TheXandO
• The ~
• The vertical dotted line

The X and 0 The X and 0 are markers you use to find your answer. You place them
on the points of interest on your waveforms, and the logic analyzer
displays the time between the markers. The X and 0 markers will be in
the center of the display when X to trig (ger) and 0 to trig (ger) are
both 0.000 s (see example below).

IDRAM TEST I - T1.mlng Waveforms

I I )( to Trlg I s I I Time X to 0 IHarkers Time 0 0 9

Accumule te [QIIJ 0 to Tr ig I 0 s I At I )( Morker I~
Time/Diy I 100 ns I De 1ey I 0 s I 0

-~
'/

~ / I
~ /' ! I

i

X and 0 Markers

Using the Timing Analyzer
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TheT

The Vertical
Dotted Line
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The T (inverted triangle) indicates the trace point. Remember, trace
point = trigger + delay. Since delay in this example is 0.000 s, you will
see the negative-going edge of the RAS signal at center screen under
theT.

The vertical dotted line indicates the trigger point you specified in the
Timing Trace Specification menu. The vertical dotted line is at center
screen under the inverted triangle and is superimposed on the
negative-going edge of the RAS signal.

IDRAM TEST 1- Timing Waveforms

tlorkers 1 Time 1>< to Trig I -90 ns I I Time X to 0 I 180 ns

Accumu I a te []I[] 0 to Trig I 90 ns I At I X Mon:er 1~
Time/Diy 1 100 ns I De 1ey I 0 5 I 1

:

~

~ I

Using the Timing Analyzer
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Configuring the
Display

Display Resolution

Now that you have acquired the RAS and CAS waveforms, you need to
configure the Timing Waveforms menu for best resolution and to
obtain your answer.

You get the best resolution by changing the Time/Div to a value that
displays one negative-going edge of both the RAS and CAS waveforms.
Set the Time/Div by following these steps.

RAS ----.

CAS -----
01650806

1. Place the cursor on Time/Div and press SELECT . The Time/Div
pop-up appears, showing you the current setting.

2. While the pop-up is present, rotate the KNOB until your waveform
shows you only one negative-going edge of the RAS waveform and
one positive-going edge of the CAS waveform (see above). In this
example 200 ns is best.

IDRAM TEST I - T ilning W8vef onns

Markers I Time Ix to Tr 19 I 0 s I I Time X to 0 I 0 s

Accumu I a te (]IIJ 0 to Tr ig I 0 s I A l I X Morker I~
Time/D1Y I 200 ns I De 1ey I 0 s I 0

[

~ I
~ I I

Using the Timing Analyzer
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Making the
Measurement
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What you want to know is how much time elapses between the time
RAS goes low and the time CAS goes high again. You will use the X
and 0 markers to quickly fmd the answer. Remember, you specified
the negative-going edge of the RAS to be your trigger point; therefore,
the X marker should be on this edge if X to Trig = o. If not, follow
steps 1 and 2.

1. Place the cursor on the X to Trig field and press SELECT . A
pop-up will appear showing you the current time from the X marker
to the trigger; however, you don't need to worry about this number
now.

2. Rotate the KNOB to place the X marker on the negative-going edge
of the RAS waveform and press SELECT. The pop-up closes and
displays X to Trig = 0.000 s.

3. Place the cursor on 0 to Trig and press SELECT . Repeat step 2
except place the 0 marker on the positive-going edge of the CAS
waveform and press SELECT. The pop-up closes and displays 0 to
Trig = 710 ns.

IDRAM TEST 1- Timing Weveforms

Markers I Time 1>< to Trig I 0 s I I Time X to 0 I 710 ns

Accumu I a te []IT] 0 to Tr ig I 710 ns I At 1X Morl<er I~
Time/DiY I 200 ns I De ley I 0 5 I 0

~

~ I I
~ I

Using the Timing Analyzer
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Finding the
Answer

Your answer could be calculated by adding the X to Trig and 0 to
Trig times, but you don't need to bother. The logic analyzer has already
calculated this answer and displays it in the Time X to 0 field.

This example indicates the time is 710 ns. Since the data book specifies
a minimum of 250 ns, it appears your DRAM controller circuit is
designed properly.

IORAM TEST 1- Timing NavefonRs

Morkers I Time I )( to Trig I 0 s I I Time X to 0 I 710 ns

Accumul8 te [QI[] 0 to Tr ig I 710 ns I At 1)( Mon:er I~
Time/DiY I 200 ns I Del ey I 0 5 I 0

K.

~ I I
~ I

Using the Timing Analyzer
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Summary
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You have just learned how to make a simple timing measurement with
the HP 1652B/1653B logic analyzer. You have learned to do the
following:

• Specified a timing analyzer.
• Assigned pod 1.
• Assigned bits.
• Assigned labels.
• Specified a trigger condition.
• Learned which probes to connect.
• Acquired the data.
• Configured the display.
• Set the Time/Div for best resolution.
• Positioned the markers for the measurement answer.

You have seen how easy it is to use the timing analyzer to make timing
measurements that you could have made with a scope. You can use the
timing analyzer for any timing measurement that doesn't require
voltage parametrics or doesn't go beyond the accuracy of the timing
analyzer.

Using the Timing Analyzer
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6
Using the Oscilloscope

Introduction This chapter uses a simple example to get you familiar with using the
oscilloscope. We will be starting from the beginning with this exercise,
so it's not necessary to have completed chapters 4 and 5.

As you follow through the menus setups in this exercise, you will use
the Probe Compensation signal from the rear panel as the signal source
for measurement. If you think you can complete this exercise by just
following the illustrated menus, do so. If you need additional help,
follow the numbered steps.

Getting to the
Scope Menus

From the default System Configuration menu shown below, the scope
should already be turned on. If the scope is not turned on, turn on the
scope and turn off the analyzers. Now, get to the scope Channel menu.

System Configuration

Oscilloscope On/Off field

Pod 3

Pod £1
---- ------------

----------------

----------------

Analyzer 2

Type: I Off

Analyzer 1

Type: I Of 1

Analyzer Type field

1. Toggle the Oscilloscope On/OfT field to On.

2. Select the analyzer Type: field, th.en turn all analyzers OfT.

3. Press the FORMAT/CHAN menu key.

HP 16528/16538
Getting Started Guide
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Setting Up for
the
Measurement

Setting up for the measurement consists of two parts. The fIrst part, is
the actual hook-up to the "system under test." This fIrst part is where
you connect the scope probes and set up any external test equipment.
The second part of the setup is the input attenuation and impedance
setting of your oscilloscope. For the example in this chapter, we are
using the Probe Compensation Signal from the rear panel.

Connect two BNC cables and a BNC tee as shown below. An optional
extra long BNC cable can be used to produce a delay on one of the
channels.

01652E11

BACK
VIEW

COMPENSATION
SIGNAL OUTPUT

•

FRONT
VIEW

o
1 2

BNC TEE
EXTRA LONG CABLE

I
Note II

Using the Oscilloscope
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BNC cable length is not important, but cable impedance must be 50 Q.

impedance.
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Set the probe attenuation field and the input Impedance field as shown
below in the scope Channel menu.

Probe attenuation field

Input impedance field

I Scope 1- Chllnnel lRuloscllle )

1 150 .0 mV 1 0 f f set 1 250. 0 !TN I

~ Preset ~

1 0 81

Making the
Measurement

1. Select the Probe field. Using the knob or keypad, set the
attenuation to 1:1.

2. Select the Impedance field. Toggle to 50 Ohms.

By selecting the Autoscale field, the measurement will automatically be
scaled, positioned, and is displayed on the scope's Waveforms menu as
shown below.

I Scope 1- Nllveforms

Markers I Off ispl ay

5flmpl~400.0 ns

________~ i 50.00 us I Deloy

Autoscale field -2S8mV

( Autoscille )

Norme 1 1

o 81

l Auto-Measure)

Connee t do ts [[ill

Grid [[ill

r' ..
I----"------.....-....~---.....--~

-3.08 V

--.... ---'" .'-~~""""

HP 16528/16538
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1. Select the Autoscale field, then select Continue from the pop-up.

Using the Oscilloscope
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Displaying the
Results

Now that you have the measurement results on screen, you can modify
the Waveforms display to view the signals any way you want. The
figure below shows just some of the many effects that occur when you
change the Waveforms menu configuration.

...............

Gr1d ~

( Auto-ttellsure )

Connect dots~

( Rutosclll e )

Normel I

313uV

I Scope 1- MIIvafonllS

Merkersl Off 1 Displey

5cmpl e period • J .000 us

s/Dlv I 100.0 us I OeJ6Y~--=:;;;~~..;;......I

Grid field

Waveform selection field /

Connect dots field

1. Select the Connect dots field. Toggle to On.

2. Select the Grid field. Toggle to On.

3. Select the s/Div field. Using the knob or keypad, set the seconds
per division to 100 Jls.

4. Select the cn 2 waveform selection field, then select the Modify
waveform field from the pop-up. Select the CI-C2 field from the
pop-up.

5. Press the RUN key (not necessary when Run mode set to
Repetitive) .

Using the Oscilloscope
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Automatic
Measurement
Readouts

When the Auto-Measure field is selected, you get a parametric readout
of nine parameters as shown in the figure below.

Auto-Measure field

Input field

Done field

Scope 1- ....vsfor-_

313uV

( Rutosesl e )

AutolRsUe tlessur-elDenls

........ !

( Au to-ttessure )

150.0 rrN

4.5~5

4.5~5

Using the
Markers

HP 16528/16538
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1. From the scope Waveforms menu, select the Auto-Measure field.

2. To get a readout for the other channel, move the cursor to the
Input field, then press the SELECT key. The input will then
automatically toggle to the other channel.

3. To exit the Auto-Measure pop-up, select Done.

Your oscilloscope has the ability to set markers (reference points)
either manually or automatically. This may be important if your
measurement requires that you know the exact time between different
points on the waveform or from the point your scope triggered on the
waveform.

In this exercise we set only the Time markers. For a complete
description of the markers function, refer to the HP 1652B\HP 1653B
Front-Panel Operation Reference manual.

Using the Oscilloscope
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From the scope Waveforms menu, select the Markers field. A pop-up
appears that lists the different kinds of marker measurements available.
As mention before, you will make just a Time marker measurement for
now.

Set the Time markers menu to match the figure below.

Markers field

Trig to X field

Trig to V field ./

Voltage level marker

I Scope 1- ....VerOnE

Ml!lrkers 1 Time

)( to 0 I 766.0 us I
sID 1Y I 100.0 us 1

i .
:. .

.! .

!

i

i·

i

( Autoscille ) ( Ruto-neliBure )

Connec t dots~

Tr1g to 01 346.0 us I
Gr ~

i

......... i··············· ·1··:····

Using the Oscilloscope
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1. From the scope Waveforms menu select the Markers field. Select
the Time field from the pop-up.

2. To set the X-marker, select the Trig to X field. Using the knob,
move the marker to the left (negative time from trigger point)
until the dashed line is aligned with the falling edge of the pulse.

3. To set the V-marker, select the Trig to Y field. Using the knob,
move the marker to the right (positive time from trigger point)
until the dashed line is aligned with the falling edge of the next
pulse.

Now that you have set the X and 0 markers on these edges of the
waveform, the following time relevant information is available:

• Time between markers is displayed in the X to 0 field.

• Time between markers and trigger point is displayed in the
Trig to X field and the Trig to 0 field.

• The voltage level of the waveform at the point the markers were
placed is displayed under the channel label.

HP 16528/16538
Getting Started Guide



Summary
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After fmishing the exercises in chapters 4 through 6, you should now be
familiar with your new logic analyzer. If you want more detailed
information on how your logic analyzer operates, refer to the HP
1652B/HP 1653B Front-Panel Operation Reference Manual.

If you have a printer and would like to make hardcopy prints of
configurations in any of the previous exercises, refer to Appendix B
"Making Hardcopy Prints."

Using the Oscilloscope
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What's Next?
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7

Now that you are familiar with the logic analyzer, you may want to try
some of the basic measurements discussed in this book on your target
system. Refer to the documentation for your microprocessor.

If you are comfortable with the basic measurements that you can
perform with the HP 1652B and HP 1653B Logic Analyzers, you are
ready for the HP 1652B/HP 1653B Front-Panel Operation Reference.
This reference manual explains all the capabilities of both logic
analyzers and their operation from the front panel. The HP 1652B/HP
1653B Programming Reference manual tells you how to operate both
logic analyzers from a controller via the RS-232C or HP-IB interface.

What's Next?
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A
Logic Analyzer Turn-on Check List

This appendix summarizes the steps you take to turn on the HP 1652B
and HP 1653B logic analyzers. The details of the turn-on procedures
are in Chapter 1 of this Guide.

1. Check the rear-panel line voltage indicator for the proper setting.
Change the setting if necessary.

2. Make sure you have the proper 3-wire grounded AC power cable.

3. Make sure the rear-panel line switch if OfT.

4. Connect the power cable to the rear-panel line connector and a
properly grounded power receptacle.

5. Make sure the yellow shipping disk is removed from the disk drive.

6. Insert the operating system disk in the disk drive.

7. Turn the logic analyzer on with the rear-panel line switch.

When the logic analyzer completes its self-tests, it then loads the
operating system from the disk. When the operating system has been
completely loaded, the System Configuration menu will be displayed.

HP 16528/16538
Getting Started Guide

Logic Analyzer Turn-on Check List
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B
Making Hardcopy Prints

Introduction

Hooking Up
Your Printer

HP 1652B/1653B
Getting Started Guide

The HP 1652B and HP 1653B Logic Analyzers allow you to print the
configurations, waveforms, and listings. Whenever your printer is
connected to your logic analyzer and you instruct it to do so, it will
print what is currently displayed on screen.

This chapter shows you how to set up the logic analyzer's HP-IB and
RS-232C interfaces and how to instruct the logic analyzer to make a
print. If you have a Hewlett-Packard ThinkJet, QuietJet, or LaserJet
series printer with the RS-232C interface, the RS-232C interface is
already set up for you.

If you have another kind of printer, refer to your printer manual for its
interface requirements.and change your logic analyzer's interface
configuration as instructed.

If your printer is already connected to the logic analyzer, skip to
"Setting RS-232C for HP Printers" or "Setting HP-IB for HP Printers."
If not, hooking up your printer is just a matter of having the correct
HP-IB or RS-232C interface cable. Refer to the Front Panel Reference
Manual you received with your logic analyzer.

Making Hardcopy Prints
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Setting
RS-232C for HP
Printers

All you have to do to set the interface for any of the previously listed
Hewlett-Packard series printers with the RS-232C interface is to set the
printer type in the External I/O Port Configuration submenu.

To set the printer type, follow these steps:

1. Display the I/O menu by pressing the I/O key.

2. Place the cursor on I/O Port Configuration and press SELECT.

You will see the following submenu:

ElCternlil 1/0 Port Conf IgurllUon

Pr i n tsr connec ted to I RS-232-C I Con tro 11 er connsc ted to I HPIB

R5-232-C Conf ilura lion

Protocol : I XON/XOFFI

Stop Bits I I
Pert ty I I None

Baud rete I I 2400

Dett! B1 ts I

Printer Infonnlltion

HPID Conf iguration

HPIB Address I r--I-~--,

Printer IU!lserJet I Peper ~Idth :~

Making Hardcopy Prints
B-2

3. If the Printer connected to field displays RS-232C skip to step 4.
Otherwise, place the cursor in the Printer connected to UP-IB
field and press SELECT. The Printer connected to switches from
UP-IB to RS-232C.

4. Place the cursor on the printer series type and press SELECT.

5. Place the cursor on Done and press SELECT. The logic analyzer
will display the menu that was displayed when you selected the
I/O menu.

HP 1652B/1653B
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Setting
RS-232C for
Your Non-HP
Printer
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The following attributes of the RS-232C interface must be set to the
correct configuration for your printer:

• Protocol
• number of stop bits
• parity type
• Baud rate
• paper width

You can set all of these attributes for your printer by following this
procedure:

1. Press the I/O key to display the I/O menu.

2. Place the cursor on I/O Port Configuration and press SELECT.

3. Place the cursor on the attribute and press SELECT.

4. When the pop-up is open, place the cursor on the option your
printer requires and press SELECT. The pop-up closes, placing
your selection in the box. Repeat this step for all attributes that
you need to change.

5. Place the cursor on Done and press SELECT. The logic analyzer
will display the menu that was displayed when you selected the
I/O menu.

Making Hardcopy Prints
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Setting Hp_IB
for HP Printers

I
Note III

Making Hardcopy Prints
8-4

The HP 1652B/HP 1653B interfaces directly with HP PCL printers
supporting the printer command language. These printers must also
support HP-IB and "Listen Always." Printers currently available from
Hewlett-Packard with these features include:

• HP 2225A ThinkJet

• HP 2227B QuietJet

• HP 3630A option 002 PaintJet

The printer must be in "Listen Always" mode when HP-IB is the printer
interface. The HP 1652B/HP 1653B HP-IB port does not respond to
service requests (SRQ) when controlling a printer. The SRQ enable
setting for the HP-IB printer has no effect on the HP 1652B/HP 1653B
operation.

For HP-IB printers, the Printer connected to field must be set to
HP-IB in the I/O Port Configuration menu. You access this menu by
first pressing the I/O key, then moving the cursor to the I/O Port
Configuration field and pressing SELECT.

HP 16528/16538
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Starting the
Printout

Print Screen

HP 16528/16538
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When you are ready to print, you will need to know whether there is
more data than is displayed on screen. In cases where data is off screen
(i.e., format specifications with all pods assigned to a single analyzer),
you need to decide whether you want all the data or just the data is on
screen.

If you want just what is on screen, start the printout with the Print
Screen option. If you want all the data, use the Print All option. Both
options are in the I/O menu.

Once you decide which option to use, start the printout by placing the
cursor on the print option (screen or all) and pressing SELECT.

I/O MENU

• Done
• Print Screen
• Print All
• Disk Operations
• I/O Port Configuration
• External BNC Configuration
• Self Tests

The Print Screen option prints only what is displayed on screen at the
time you initiate the printout. In the Print Screen mode, the printer
uses its graphics capabilities so the printout will look just like the logic
analyzer screen with only one exception: the cursor will not print.

Making Hardcopy Prints
8-5



Print All The Print all option prints not only what is displayed on screen, but
also what is off screen at the time you initiate the printout. In the Print
All mode, the printout will be made in the text mode with only one
exception: a timing waveform display will be printed in the graphics
mode because it has no off-screen data.

Use this option when you want to print all the data in menus like:

• Timing and State Format Specifications
• State Trace Specifications
• State Listing

What Happens
during a
Printout?

Summary

Making Hardcopy Prints
8-6

When you press select to start the printout, the I/O menu pop-up
disappears and an advisory PRINT in progress appears in the top
center of the display. While the data is transferred to the printer, the
logic analyzer's keyboard deactivates. When the logic analyzer has
completed the data transfer to the printer, the advisory disappears and
the keyboard reactivates.

Don't worry! The Print in progress advisory won't appear in your
printout.

Now that you have configured the RS-232C or HP-IB interface for your
printer, you can make hardcopy printouts of anything that the logic
analyzer displays. This is a valuable feature when you need to keep
records of configurations and measurements.

HP 16528/16538
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Product Warranty This Hewlett-Packard product has a wamtnty against defects in 
material and workmanship for a period of one year from date of 
shipment. During warranty period, Hewlett-Packard Company will, at 
its option, either repair or replace products that prove to be defective. 

For warranty service or repair, this product must be returned to a 
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service for products installed by Hewlett-Packard and certain other 
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For products returned to Hewlett-Packard for warranty service, the 
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and taxes for products returned to Hewlett-Packard from another 
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or improper site preparation or maintenance. 
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Product Warranty This Hewlett-Packard product has a warranty against defects in
material and workmanship for a period of one year from date of
shipment. During warranty period, Hewlett-Packard Company will, at
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travel expenses.

For products returned to Hewlett-Packard for warranty service, the
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programming instructions when'properly installed on that instrument.
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Safety 

THE REMEDIES PROVIDED HEREIN ARE THE BUYER’S 
SOLE AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, 
SPECIAL INCIDENTAL, OR CONSEQUENTIAL DAMAGES, 
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY. 

Product maintenance agreements and other customer assistance 
agreements are available for Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 

Hewlett-Packard Company certifies that this product met its published 
specifications at the time of shipment from the factory. 
Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the 
extent allowed by the Bureau’s calibration facility, and to the 
calibration facilities of other International Standards Organization 
members. 

This product has been designed and tested according to International 
Safety Requirements. To ensure safe operation and to keep the 
product safe, the information, cautions, and warnings in this manual 
must be heeded. 
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About this Welcome to Hewlett-Packard logic analyzers. The HP 1652B/HP 
manual... 1653B Logic Analpr is more than just a logic analyzer. It is an 

analyzer and oscilloscope in one instrument. With this combination, 
you have expanded measurement capabilities. 

This manual has been split into two volumes for better accessibility. 
Volume one contains general instrument information and operating 
reference information for the state analyzer. Also included is a state 
analyzer measurement example. 

Volume two contains operating reference information and 
measurement examples for the timing analyzer and oscilloscope. To 
help put the total functionality of the instrument together, a 
measurement example for mixed mode operation (timing/state/scope) 
is included. Located in the back of volume two is the appendices which 
‘contain the seldom used information. 

Information in both volumes is accessed easily by major tabs. All menu 
and field definitions are arranged by major function within each 
measurement type. In addition, both volumes have a master index. 

The user interface of the HP 1652B/1653B was designed for the most 
intuitive operation as possible. Pop-up windows help lead you through 
setups and measurements so you won’t have to memorize a lot of steps. 
As you read this manual and the other manuals about this logic 
analyzer, you will see just how easy the HP 1652B/l653B is to use. 

If you aren’t familiar with the HP 1652B/l653B Logic Analyzers, we 
suggest you read the HP 1652B/1653B Getting Started Guide. This 
guide contains tutorial examples on the basic functions of the logic 
analyzer and digitizing oscilloscope. 
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If you are new to logic analyzers and digitizing oscilloscopes, or just 
need a refresher, we think you’ll find Feeling Comfortable with Logic 
Ana&zets and Feeling Comfortable with Digitizing Oscilloscopes valuable 
reading. It will eliminate any misconceptions or confusion you may 
have about their application, and will show you how to get the most out 
of the measurement funtions. 

Please take time to fill out the “Your Comments Please” questionaire. If 
it has already been used and you have any comments, address them to: 

Hewlett-Packard 
Atten: Publications Dept. 
P.O. Box 2197 
Colorado Springs, CO 80901-2197 
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,- General Information 

- 

Logic Analyzer The HP 1652B/1653B logic analyzers are general purpose logic 

Description analyzers with oscilloscope measurement capabilities. These analyzers 
are designed as stand alone instruments for use by digital and 
microprocessor designers. Both the HP 1652B and HP 1653B have 
HP-IB and RS-232C interfaces for hardcopy printouts and control by a 
host computer. With faster state analysis, oscilloscope measurement 
capabilities and the improved features, the HP 1652B\53B analyzers 
will accommodate next generation design tasks. 

The HP 1652B, is capable of 100 MHz timing and 35 MHz state 
analysis on 80 channels. The HP 1653B, is capable of 100 MHz timing 
and 25 MHz state analysis on 32 channels. You will use the same 
manual set regardless of whether you have an HP 1652B or an HP 
1653B. 

Both analyzers have the same 2-channel, 400.megasample/second, 
100 MHz single-shot and repetitive single-shot digitizing oscilloscope 
measurement capabilities. 

user IntW’faCe First-time and casual users as well as experienced logic analyzer users 
will find the user interface easier to use than in previous generations. 

The front panel is controlled by a front-panel keyboard, and the 
addition of a “KNOB” allows you to move the cursor or change settings 
more quickly than before. The timing analyzer (a close cousin of the 
oscilloscope) now has oscilloscope-type controls which more closely 
match the type of measurements you make with the timing analyzer. 
Information is displayed on a nine-inch white phosphor CRT. 
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General Information

Logic Analyzer
Description

The HP 1652B/1653B logic analyzers are general purpose logic
analyzers with oscilloscope measurement capabilities. These analyzers
are designed as stand alone instruments for use by digital and
microprocessor designers. Both the HP 16518 and HP 1653B have
HP-ffi and RS-232C interfaces for hardcopy printouts and control by a
host computer. With faster state analysis, oscilloscope measurement
capabilities and the improved features, the HP 16518\53B analyzers
will accommodate next generation design tasks.

The HP 1652B, is capable of 100 MHz timing and 35 MHz state
analysis on 80 channels. The HP 1653B, is capable of 100 MHz timing
and 25 MHz state analysis on 32 channels. You will use the same
manual set regardless of whether you have an HP 1652B or an HP
1653B.

Both analyzers have the same 2-channel, 400-megasample/second,
100 MHz single-shot and repetitive single-shot digitizing oscilloscope
measurement capabilities.

User Interface First-time and casual users as well as experienced logic analyzer users
will find the user interface easier to use than in previous generations.

The front panel is controlled by a front-panel keyboard, and the
addition of a 'KNOB' allows you to move the cursor or change settings
more quickly than before. The timing analyzer (a close cousin of the
oscilloscope) now has oscilloscope-type controls which more closely
match the type of measurements you make with the timing analyzer.
Information is displayed on a nine-inch white phosphor CRT.

HP 16528/16538
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COnfigUratiOn The HP 1652B/1653B can be con@ured either as two independent 
Capabilities machines (analyers) or as two interactive machines. No matter how 

the analyzers are configured, up to two channels of oscilloscope 
measurement can be added. The configurations for each analyzer 
includes the following 

HP 1652B: 

Up to 80 channels state and up to two channels oscilloscope. 
Up to 80 channels timing and up to two channels oscilloscope. 
Two state machines with multiples of 16 channels per machine, 
with a combined maximum of 80 channels and up to two channels 
oscilloscope. 
One state and one timing machine with multiples of 16 channels 
per machine, with a combined maximum of 80 channels and up to 
two channels oscilloscope. 
Up to two channels of oscilloscope. 

. . . ..I.:,..1...1,,,.::,;,,,..1 
OR 

I 
I 

X’s;MJNEL (80-X* 1 CHANNEL 
STATE ‘-AND-]I 

OR 
I 

/ 

X’ CHANNEL (80-X* > CHANNEL 
STATE TIMING ‘-AND-,,,..,y:l 

016SOBO4 

Figure l-l. HP 16528 Configuration Capabilities 

*multiples of 16 channels 
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Configuration
Capabilities

The HP 1652B/1653B can be configured either as two independent
machines (analyzers) or as two interactive machines. No maller how
the analyzers are configured, up to two channels of oscilloscope
measurement can be added. The configurations for each analyzer
includes the following:

HP1652B;

• Up to 80 channels state and up to two channels oscilloscope.
• Up to 80 channels timing and up to two channels oscilloscope.
• Two state machines with multiples of 16 channels per machine,

with a combined maximum of 80 channels and up to two channels
oscilloscope.

• One state and one timing machine with multiples of 16 channels
per machine, with a combined maximum of 80 channels and up to
two channels oscilloscope.

• Up to two channels of oscilloscope.

80 CHANNEL
5T ATE OR TIMING -ANO-

UP TO TWO
CHANNELS OSCILLOSCOP[

x· CHANNEL
STATE

x· CHANNEL
STATE

(e0-X·) CHANNEL
- AND-

UP TO TWO
STATE C~IANNElS OSCILLOSCOPE

OR
I

(B0-X·) CHANNEL
- AND-

UP TO T'NO
TIMING CHANNELS OSCILLOSCOPE

0,650B04
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Figure 1-1. HP 16528 Configuration Capabilities

-multiples of 16 channels

HP 16528/16538
Front-Panel Reference



^- . 

HP 1653B: 

Up to 32 channels state and up to two channels oscilloscope. 
Up to 32 channels timing and up to two channels oscilloscope. 
Two state machines with multiples of 16 channels per machine, 
with a combined maximum of 32 channels and up to two channels 
oscilloscope. 
One state and one timing machine with multiples of 16 channels 
per machine, with a combined maximum of 32 channels and up to 
two channels oscilloscope. 
Up to two channels of oscilloscope. 

OR 

I 

16 CHANNEL 16 CHANNEL 
STATE STATE -AND- ] 

OR 
I 

16 CHANNEL 16 CHANNEL 
STATE TIMING -AND- ;r.,.c:: 

01650807 

Figure l-2. HP 16538 Configuration Capabilities 
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HP1653B:

• Up to 32 channels state and up to two channels oscilloscope.
• Up to 32 channels timing and up to two channels oscilloscope.
• Two state machines with multiples of 16 channels peT machine,

with a combined maximum of 32 channels and up to two channels
oscilloscope.

• One state and one timing machine with multiples of 16 channels
peT machine, with a combined maximum of 32 channels and up to
two channels oscilloscope.

• Up to two channels of oscilloscope.

32 CHANNEL
STATE OR TIMING

I
OR
I

-ANO-
UP TO T'M)

CHANNELS OSCILLOSCOPE

16 CHANNEL
STATE

16 CHANNEL
STATE

OR
I

16 CHANNEL
STATE

15 CHANNEL
TIMING

-AND-

-AND-

UP TO TWO
CHANNELS OSCILLOSCOPE

UP TO TWO
CHANNELS OSCILLOSCOPE

OHI~7
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Figure 1-2. HP 16538 Configuration Capabilities
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Key Features A 35inch disk drive is built into the instrument for storing logic 
analyzer and oscilloscope configurations and acquired data. The disk 
drive also provides a way of loading inverse assembly configuration 
files into the logic analyzer for easy configuring. Some common 
features of the logic analyzer and oscilloscope include lightweight 
passive probes for easy hook-up, mixed-mode display, HP-IB and 
RS-232C interfaces for programming and printer output. 

Logic analyzer key features include: 

Transitional timing for extended timing analyzer memory. 
All channels can be used for state or timing. 
An external trigger BNC connector. 
Transitional or glitch timing modes. 
1 k deep memory on all channels. 
Glitch detection. 
Marker measurements. 
Triggering and pattern qualification. 
Overlapping of timing waveforms. 
Eight sequence levels. 
Eight pattern recognizers. 
One range recognizer. 
Time and number-of-states tagging. 
Pre-store. 
Autoscale. 
Programmability. 
Cross-domain triggering. 
Interactive measurements. 
Oscilloscope-type controls in the timing analyzer. 
State Compare, Chart, and Waveform modes. 

Oscilloscope key features include: 

l 400 Megasample/second digitizing rate. 
l 100 MHz single-shot (real-time) bandwidth. 
l 4 ksamples per measurement per channel. 
l Automatic waveform scaling. 

General Information 
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Key Features A 3.5-inch disk drive is built into the instrument for storing logic
analyzer and oscilloscope configurations and acquired data. The disk
drive also provides a way of loading inverse assembly configuration
files into the logic analyzer for easy configuring. Some common
features of the logic analyzer and oscilloscope include lightweight
passive probes for easy hook-up, mixed-mode display, HP-IB and
RS-232C interfaces for programming and printer output.

Logic analyzer key features include:

• Transitional timing for extended timing analyzer memory.
• All channels can be used for state or timing.
• An external trigger BNC connector.
• Transitional or glitch timing modes.
• 1 k deep memory on all channels.
• Glitch detection.
• Marker measurements.
• Triggering and pattern qualification.
• Overlapping of timing waveforms.
• Eight sequence levels.
• Eight pattern recognizers.
• One range recognizer.
• Time and number-of-states tagging.
• Pre·store.
• Autoscale.
• Programmability.
•, Cross-domain triggering.
• Interactive measurements.
• Oscilloscope-type controls in the timing analyzer.
• State Compare, Chart, and Waveform modes.

Oscilloscope key features include:

General Information
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400 Megasample/second digitizing rate.
100 MHz single-shot (real-time) bandwidth.
4 ksamples per measurement per channel.
Automatic waveform sca1ing.
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ECL and TTL presets. 
Automatic pulse parameter measurements. 
Channel-to-channel time interval measurements. 
Markers for time and voltage readouts. 
6-bit resolution. 
Probe attenuation from 1:l to 1OOO:l. 
5OQ dc or 1 MSZ de input coupling. 
Edge or immediate triggering. 
Delayed trigger by events and/or time. 
Trigger point marker displayed. 
Normal, average, or cumulative acquisitions. 
Connect-the-dots. 
Chan + Chan, Chan-Chan, and waveform overlay. 

Accessories 
Supplied 

Table 1-1 lists the accessories supplied with your HP 1652B/53B. If any 
of these accessories were missing when you received the logic analyzer 
from the factory, contact your nearest Hewlett-Packard office. 

HP 16528/l 653B General Information 
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Accessories
Supplied
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• ECL and TTL presets.
• Automatic pulse parameter measurements.
• Channel-ta-channel time interval measurements.
• Markers for time and voltage readouts.
• 6-bit resolution.
• Probe attenuation from 1;1 to 1000;1.
• 500 dc or 1 MO dc input coupling.
• Edge or immediate triggering.
• Delayed trigger by events and/or time.
• Trigger point marker displayed.
• Normal, average, or cumulative acquisitions.
• Connect-the-dots.
• Chan+Chan, Chan-Chan, and waveform overlay.

Table 1-1 lists the accessories supplied with your HP 1652B(53B. Ifany
of these accessories were missing when you received the logic analyzer
from the factory, contact your nearest Hewlett-Packard office.
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Quantity 
Accessory HP Part No. 1652B 1653B 

Probe assemblies 01650-61608 5 2 
Probe cables 01650-61607 5 2 

BNC Adapter 90’ 1250-0076 2 2 

BNC-to-mini probe adapter 1250-1454 1 1 

Grabbers (Note 1) 5959-0288 100 40 

Probe Leads (Note 2) 595999333 85 34 

Ground leads (long) (Note 2) 595999335 5 2 

Ground leads (short) (Note 2) 5959-9334 10 4 

RS-232C loop back adapter 01650-63202 1 1 

Probe and probe cable 
numbering label card 01650-94303 1 1 

Mini-probes lO:l, 1 MS2, 
6.5 pF, 1 m HP 1043OA 2 2 

AC cable power See Note 3. 1 1 

Operating system disk Cdl 2 2 

Operating and Programming 
manual set 01652-90902 1 1 

Service Manual 01652-90905 1 1 

Table l-1. Accessories Supplied 

Notes: 
1. Package of 20 per part number. The quantity in the table only indicates what is shipped with 

the instrument. 

2. Package of 5 per part number. These items are shipped assembled as a 0165061608. The 
part numbers are provided for replacement orders. The quantity in the above table only 
indicates what is sent with the instrument. 

3. The type of power cord you receive with your logic analyzer depends on your country. 
Complete information about power cord options is in Appendix D of this manual. 

General Information HP 16528/16536 
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Quantity

Accessory HP Part No. 16528 16538

Probe assemblies 01650-61608 5 2

Probe cables 01650-61607 5 2

BNC Adapter 900 1250-0076 2 2

BNC-to-mini probe adapter 1250-1454 1 1

Grabbers (Note 1) 5959-0288 100 40

Probe Leads (Note 2) 5959-9333 85 34

Ground leads (long) (Note 2) 5959-9335 5 2

Ground leads (short) (Note 2) 5959-9334 10 4

RS-232C loop back adapter 01650-63202 1 1

Probe and probe cable
numbering label card 01650-94303 1 1

Mini-probes 10:1, 1 MO,
65pF,lm HP10430A 2 2

AC power cable See Note 3 1 1

Operating system disk Call 2 2

Operating and Programming
manual set 01652-90902 1 1

Service Manual 01652-90905 1 1

Table 1-1. Accessories Supplied

Notes:
1. Package of 20 per part number. The quantity in the table only indicates what is shipped with

the instrument.

2. Package of 5 per part number. These items are shipped assembled as a 01650-61608. The
part numbers are provided for replacement orders. The quantity in the above table only
indicates what is sent with the instrument.

3. The type of power cord you receive with your logic analyzer depends on your country.
Complete information about power cord options is in Appendix 0 of this manual.
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Available 
Accessories 

In addition to the accessories supplied, there are a number of 
accessories available that will make your measurement tasks easier and 
more accurate. You will find these listed in Accessories for HP Logic 
Anal)t?zen. 

Manuals . The manuals supplied with your logic analyzer are as follows: 

Supplied 
Feeling Comfortable with Logic Ana&ze~ - A primer on logic 
analyzers. 
Feeling Comfortable with Digitizing Oscilloscopes - A primer on 
digitizing oscilloscopes. 
Getting Started with the HP 16.52W1653B Lq$c Analjzet - A tutorial 
for new and casual users. 
HP 1652Bl1653B Front Panel Operation Reference Mbnual - A 
complete operating manual. 
HP 1652Bf1653B Programming Reference - A complete reference 
to progr ammingcommands. 
Service Manual - A guide to troubleshooting and module-level 
repair. 

Turning On the Before you turn your logic analyzer on, refer to Appendix D for 

Logic Analyzer information covering installation and set up of your logic analyzer. 

Note d I 4 
Do not turn on the logic analyzer before you remove the yellow 
shipping disk from the disk drive. 

If you are unfamiliar with how to use the HP 1652B/l653B logic 
analyzers, refer to chapter 1 of the Getting Started with the HP 
1652Bl1653B Logic Ana@et. 

HP 16528/l 6538 General Information 
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Available
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Manuals
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In addition to the accessories supplied, there are a number of
accessories available that will make your measurement tasks easier and
more accurate. You will find these listed inAccessories for HP Logic
Analyzers.

The manuals supplied with your logic analyzer are as follows:

• Feeling Comfortable with Logic Analyzers - A primer on logic
analyzers.

• Feeling Comfortable with Digitizing Oscilloscopes - A primer on
digitizing oscilloscopes.

• Getting Started with the HP 1652B/1653B Logic Analyzer - A tutorial
for new and casual users.

• HP 1652B/1653B Front Panel Operation Reference Manual - A
complete operating manual.

• HP 1652B/1653B Programming Reference - A complete reference
to programming commands.

• Service Manual- A guide to troubleshooting and module-level
repair.

Before you turn your logic analyzer on, refer to Appendix D for
information covering installation and set up of your logic analyzer.

Do not turn on the logic analyzer before you remove the yellow
shipping disk from the disk drive.

Ifyou are unfamiliar with how to use the HP 16528/1653B logic
analyzers, refer to chapter 1 of the Getting Started with the HP
1652B/1653B Logic Analyzer.
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Introduction This chapter contains a description of the probing system of the HP 
1652B/l653B logic analyzers. It also contains the information you need 
for connecting the probe system components to each other, to the logic 
analyzer and oscilloscope, and to the system under test. 

Probing You can connect the HP 1652B/l653B logic analyzers to your system 

Options under test in one of the following ways: 

l HP 1032OC User-Definable Interface (optional). 
l HP 10269C with microprocessor specific modules (optional). 
l The standard HP 1652B/53B prob&s (general purpose probing.) 
l Direct connection to a 200pin 3M Series type header connector 

using the optional termination adapter (HP part number 
01650-63201). 

The HP 1032OC The optional HP 1O32OC User-Definable Interface module combined 
User-Definable with the optional HP 10269C General Purpose Probe Interface allows 

Interface Y ou to connect the HP 1652B/1653B logic analyzers to the 
microprocessor in your target system. The HP 1032OC includes a 
breadboard (HP 64651B) which you custom wire for your system. 

Another option for use with the HP 1032OC is the HP 1032lA 
Microprocessor Interface Kit. This kit includes sockets, bypass 
capacitors and a fuse for power distribution. Also included are 
wire-wrap headers to simplify wiring of your interface when you need 
active devices to support the connection requirements of your system. 

You will find additional information about the HP 1032OC and HP 
1032lA in the Accessories for HP Logic Anal’en data sheet. 

. HP 16528/1653B 
Front-Panel Reference 
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This chapter contains a description of the probing system of the HP
1652B/1653B logic analyzers. II also contains the information you need
for connecting the probe system components to each other, to the logic
analyzer and oscilloscope, and to the system under test.

You can connect the HP 1652B/1653B logic analyzers to your system
under test in one of the following ways:

• HP 10320C User-Definable lnterface (optional).
• HP 10269C with microprocessor specific modules (optional).
• The standard HP 1652B/53B pro~s (general purpose probing.)
• Direct connection to a 2O-pin 3M Series type header connector

using the optional termination adapter (HP part number
01650-63201).

The optional HP 10320C User-Definable Interface module combined
with the optional HP 10269C General Purpose Probe lnterface allows
you to connect the HP 1652B/1653B logic analyzers to the
microprocessor in your target system. The HP 10320C includes a
breadboard (HP 64651B) which you custom wire for your system.

Another option for use with the HP 10320C is the HP 10321A
Microprocessor Interface Kit. This kit includes sockets, bypass
capacitors and a fuse for power distribution. Also included are
wire-wrap headers to simplify wiring of your interface when you need
active devices to support the connection requirements of your system.

You will find additional information about the HP 10320C and HP
10321A in the Accessories for HP Logic Analyzers data sheet.

Probing
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The HP 10269C Instead of connecting the analyzer probe tips directly to the signal 
General Purpose lines, you may use the optional HP 10269C General Purpose Probe 

Probe Interface Interface. The HP 10269C allows you to connect the probe cables, 
without the probes, to connectors on the interface. When the 
appropriate preprocessor is installed in the interface, you will have a 
direct connection between the logic analyzer and the microprocessor 
under test. See figure 2-l for a basic block diagram. 

There are a number of microprocessor specific preprocessors available 
as optional accessories which are listed in the Accessories for HP Logic 
Analjzem data sheet. Appendix A of this manual also introduces you to 
preprocessors and inverse assemblers. 

HP 16528 
Pod 1 

HP10269C 
HP 1653B 

PREPROCESSOR 

Pod 2 

Pod 3+ 

Pod 4* 

Pod 5* 

pPROCESSOR 

L- 
01650831 

+ Not available on HP16538 

Figure 2-1. HP 10269C with Preprocessor 
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The HP 10269C
General Purpose

Probe Interface

Instead of connecting the analyzer probe tips directly to the signal
lines, yon may use the optional HP 10269C General Purpose Probe
Interface. The HP 10269C allows you to connect the probe cables,
without the probes, to connectors on the interface. When the
appropriate preprocessor is installed in the interface, you will have a
direct connection between the logic analyzer and the microprocessor
under test. See figure 2-1 for a basic block diagram.

There are a number of microprocessor specific preprocessors available
as optional accessories which are listed in the Accessories for HP Logic
Analyzers data sheet. Appendix A of this manual also introduces you to
preprocessors and inverse assemblers.
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~
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Figure 2-1. HP 10269C with Preprocessor
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General Purpose General purpose probing involves connecting the logic analyzer and 
Probing oscilloscope probes directly to your target system without using any 

interface. General purpose probing does not limit you to specific hook 
up schemes, for an example, as the probe interface does. 

The Termination The optional termination adapter (HP part number 0165043201) 
Adapter allows you to connect the logic analyzer probe cables directly to test 

ports on your target system without the probes. However, since the 
probes contain the proper termination for the logic analyzer inputs, a 
termination must be provided. 

The termination adapter shown below, is designed to covet to a 20 
(2x10) position, 4wall, low profile header connector, 3M Series 3592 
or equivalent. 

To hook up the adapter, connect the termination adapter to the 
analyzer probe cable. Connect the other end of the adapter directly to 
your test port. 

_- Figure 2-2. Termination Adapter 

HP 1652B/l653B Probing 
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General Purpose
Probing

The Termination
Adapter
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General purpose probing involves connecting the logic analyzer and
oscilloscope probes directly to your target system without using any
interface. General purpose probing does not limit you to specific hook
up schemes, for an example, as the probe interface does.

The optional termination adapter (HP part number 01650-63201)
allows you to connect the logic analyzer probe cables directly to test
ports on your target system without the probes. However, since the
probes contain the proper termination for the logic analyzer inputs, a
termination must be provided.

The termination adapter shown below, is designed to co~ect to a 20
(2xl0) position, 4-wall, low profile header connector, 3M Series 3592
or equivalent.

To hook up the adapter, connect the termination adapter to the
analyzer probe cable. Connect the other end of the adapter directly to
your test port.

Figure 2-2. Termination Adapter
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The The standard HP 1652B/53B probing system consists of logic analyzer -_ 

HP1652B/1653B P robes and oscilloscope probes. Both have a passive design which 

Probing System 
means there are no active circuits at the outer end of the cable. The 
passive design also enables the pods and probes to be smaller and 
lighter, there by making them easier to use. 

The logic analyzer probing system consists of flat ribbon probe cables, 
a probe housing, probe leads, ground leads and grabbers. This passive 
probing system is similar to the probing system used with high 
frequency oscilloscopes. It consists of a series R-C network (100 kSZ in 
parallel with 8 pF) at the probe tip, and a shielded resistive 
transmission line. The advantages of this system include the following: 

l 2 ns risetime with 25% perturbations 
l 8 pF input capacitance at the probe tip 
l Signal ground at the probe tip for higher speed timing signals 
l Inexpensive removable probe tip assemblies 

Probe Pod Probes and probe pod assemblies allow you to connect the logic 
Assemblies analyzer to your system under test without the HP 10269C Probe 

Interface. This general purpose probing is useful for discrete digital 
circuits. Each pod, as they will be referred to for consistency, contains, 
16 probes (data channels), one clock channel, and a pod ground. See 
the figure below. 

GROUND LEAD (LONG) 
(01650-82102) n 

PROBE HOUS 
(01650452 

GROUND LEAD (SHORT) 
(01650-82103) 

0163X39 

-PROBE ASSEMBLY 
(01658-61608) 7 

Figure 2-3. Probe Pod Assembly 
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The
HP1652B/1653B
Probing System

Probe Pod
Assemblies

The standard HP 1652B/53B probing system consists of logic analyzer
probes and oscilloscope probes. Both have a passive design which
means there are no active circuits at the outer end of the cable. The
passive design also enables the pods and probes to be smaller and
lighter, there by making them easier to use.

The logic analyzer probing system consists of flat ribbon probe cables,
a probe housing, probe leads, ground leads and grabbers. This passive
probing system is similar to the probing system used with high
frequency oscilloscopes. It consists of a series R-C network (100 kQ in
parallel with 8 pF) at the probe tip, and a shielded resistive
transmission line. The advantages of this system include the following:

• 2 ns risetime with :t:5% perturbations
• 8 pF input capacitance at the probe tip
• Signal ground at the probe tip for higher speed timing signals
• Inexpensive removable probe tip assemblies

Probes and probe pod assemblies allow you to connect the logic
analyzer to your system under test without the HP 10269C Probe
Interface. This general purpose probing is useful for discrete digital
circuits. Each pod, as they will be referred to for consistency, contains,
16 probes (data channels), one clock channel, and a pod ground. See
the figure below.
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Pod Grounding Each pod is grounded by a pod ground lead that should always be 
used. You can connect the ground lead directly to a ground pm on your 
target system or use a grabber. The grabber connects to the ground 
lead the same way it connects to the probe lead. To connect the ground 
lead to grounded pins on your target system, you must use 0.63 mm 
(0.025 in.) square pins or round pins with a diameter of 0.66 mm (0.026 
in) to 0.84 mm (0.033 in). 

Probes The probe consists of a l2-inch twisted pair cable and one grabber. 
The probe tip, which connects to the target system, has an integrated 
R-C network with an input impedance of 100 kS): in parallel with 
approximately 8 pF. See figure 24 below. 

R-C NETWORK EQUIVALENT CIRCUIT 

I 
I PROBE ~CABLE~ LOGIC ANALYZER ; 
I I I I 

SIGNAL 

GROUND 

I 
0166OBOQ I 

90: 9K 

Figure 2-4. Probe Input Circuit 

The other end of the probe has a two-pin connector that snaps into the 
pod’s probe housing. See figure 2-5. . 

R-C NETWORK \ 

- 

2-5. Probe 

HP 16528/1653B 
Fro&Panel Reference 

Probing 
2-5 

Pod Grounding Each pod is grounded hya pod ground lead that should always be
used. You can connect the ground lead directly to a ground pin on your
target system or use a grabber. The grabber connects to the ground
lead the same way it connects to the probe lead. To connect the ground
lead to grounded pins on your target system, you must use 0.63 rom
(0.025 in.) square pins or round pins with a diameter of 0.66 rom (0.026
in) to 0.84 rom (0.033 in).

Probes The probe consists of a 12-ineh twisted pair cable and one grabber.
The probe tip, which connects to the target system, has an integrated
R-C network with an input impedance of 100 kQ in parallel with
approximately 8 pF. See figure 2-4 below.

R-e NETWORK EOUIVALENT CIRCUIT

PROBE : CABLE: LOGIC ANALYZER

SIGNAL~} TO
~ yt-J LOGIC

GROUND I ANAL YZER
;~~SpF :~:rl>..9K

, ", ", ", "
, " 016~

'- /

90.9K

Figure 2-4. Probe Input Circuit

The other end of the probe has a two-pin connector that snaps into the
pod's probe housing. See figure 2-5.

R--e NETWORK

2-5. Probe
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Probe Grounding You can ground the probes in one of two ways. You can ground the 
probes with the pod ground only however, the ground path won’t be 
the same length as the signal path through the probe. If your probe 
ground path must be the same as your signal path, use the short ground 
lead (probe ground). The probe ground lead connects to the molded 
probe body via a pin and socket. You can then use a grabber or 
grounded pins on your target system the same way as the pod ground. 

I 
Note m 

For improved signal fidelity, use a probe ground for every four probes 
in addition to the pod ground. 

Grabbers 

Probe Cable 

If you need additional probe ground leads, order HP part number 
5959-9334 from your nearest Hewlett-Packard sales office. 

The grabbers have a hook that fits around IC pins and component 
leads and connects to the probes and the ground leads. The grabbers 
have been designed to fit on adjacent IC pins. 

The probe cable contains 17 signal lines, 17 chassis ground lines and 
two power lines (for preprocessor use) that are woven together into a 
flat ribbon that is 4.5 feet long. The probe cable connects the logic 
analyzer to the pods, termination adapter, or the HP 10269C General 
Purpose Probe Interface. 

Both ends of the cable are alike, so you can connect either end to the 
pods or logic analyzer. Each cable is capable of carrying 0.60 amps for 
preprocessor power. 

DO NOT exceed this 0.60 amps per cable or the cable will be 
damaged. Also, the maximum power available from the logic 
analyzer (all cables) is 2 amps at 5 volts. 

Note 
Preprocessor power is protected by a current limiting circuit. If current 
exceeds 2.3 amps, the circuit will open. The current limiting circuit will 
try to reset itself every 20 ms until the shorted condition is fixed. 

Probing 
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Probe Grounding

Note Ii

You can ground the probes in one of two ways. You can ground the
probes with the pod ground only; however, the ground path won't be
the same length as the signal path through the probe. Ifyour probe
ground path must be the same as your signal path, use the short ground
lead (probe ground). The probe ground lead connects to the molded
probe body via a pin and socket. You can then use a grabber or
grounded pins on your target system the same way as the pod ground.

For improved signal fidelity, use a probe ground for every four probes
in addition to the pod ground.

Ifyou need additional probe ground leads, order HP part number
5959-9334 from your nearest Hewlett-Packard sales office.

Grabbers The grabbers have a hook that fits around IC pins and component
leads and connects to the probes and the ground leads. The grabbers
have been designed to fit on adjacent IC pins.

Probe Cable The probe cable contains 17 signal lines, 17 chassis ground lines and
two power lines (for preprocessor use) that are woven together into a
flat ribbon that is 45 feet long. The probe cable connects the logic
analyzer to the pods, termination adapter, or the HP 10269C General
Purpose Probe Interface.

Both ends of the cable are alike, so you can connect either end to the
pods or logic analyzer. Each cable is capable of carrying 0.60 amps for
preprocessor power.

Caution"

Note '"
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DO NOT exceed this 0.60 amps per cable or the cable will be
damaged. Also, the maximum power available from the logic
analyzer <aU cables) is 2 amps at 5 volts.

Preprocessor power is protected by a current limiting circuit. If current
exceeds 2.3 amps, the circuit will open. The current limiting circuit will
try to reset itself every 20 ms until the shorted condition is fixed.
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Oscilloscope 
Probes 

The two oscilloscope probes supplied with the HP 1652B/l653B Logic 
Analyzer are the HP 10433A Miniature Passive Probes. These small, 
lightweight probes allow measurements that were previously very 
difficult in densely populated circuits. 

For complete information on the operation, maintenance, and 
adjustments of the miniature passive probes, be sure to read the 
operating note that is packaged with the probes. 

Probe InpUtS Probe inputs are located on the front panel below the Knob. Input 1 
(CH 1) is on the left. The probes may be connected directly to the BNC 
input connectors. The signal is dc coupled to the oscilloscope. 

BNC cables can be connected directly to the BNC connectors. The HP 
10503A 1.2 meter BNC-to-BNC cable is not provided with the 
instrument, but, you can order it, separately. 

External Trigger Inputs. The External Trigger Input allows the analyzer/scope trigger 
BNCs to be armed from an external TI’L compatible source. Arming occurs 

when the normally active high status of the BNC is pulled low. 

Outputs. The External Trigger Output provides the user access to the 
analyzer/scope trigger output pulse. The output pulse is a TTL 
compatible positive going pulse, that remains high from the time of 
trigger until the acquisition cycle is complete. 

BNC cables can be connected directly to the BNC connectors. The 
HP 10503A 1.2 meter BNC-to-BNC cable is not provided with the 
instrument, but, you can order it, separately. 

COmpenSatiOfl The Compensation Signal Output BNC is located on the rear panel. 
Signal Output The Compensation Signal 5OQ output is - 1.2 kHz square wave with 

high amplitude near -200 mV and low amplitude near -400 mV when 
connected to a 5052 load. This square wave is used for probe 
compensation adjustment (see your operating note for more 
information about probing) and is used in examples throughout this 
manual. 
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Oscilloscope
Probes

The two oscilloscope probes supplied with the HP 1652B/1653B Logic
Analyzer are the HP 10433A Miniature Passive Probes. These small,
lightweight probes allow measurements that were previously very
difficult in densely populated circuits.

For complete information on the operation, maintenance, and
adjustments of the miniature passive probes, be sure to read the
operating note that is packaged with the probes.

Probe Inputs Probe inputs are located on the front panel below the Knob. Input 1
(CH 1) is on the left. The probes may be connected directly to the BNC
input connectors. The signal is de coupled to the oscilloscope.

BNC cables can be connected directly to the BNC connectors. The HP
10503A 1.2 meter BNC-to-BNC cable is not provided with the
instrument, but, you can order it, separately.

External Trigger
BNCs

Compensation
Signal Output
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Inputs. The External Trigger Input allows the analyzer/scope trigger
to be armed from an external TTL compatible source. Arming occurs
when the normally active high status of the BNC is pulled low.

Outputs. The External Trigger Output provides the user access to the
analyzer/scope trigger output pulse. The output pulse is a TTL
compatible positive going pulse, that remains high from the time of
trigger until the acquisition cycle is complete.

BNC cables can be connected directly to the BNC connectors. The
HP 10503A 1.2 meter BNC-to-BNC cable is not provided with the
instrument, but, you can order it, separately.

The Compensation Signal Output BNC is located on the rear panel.
The Compensation Signal50Q output is -1.2 kHz square wave with
high amplitude near -200mV and low amplitude near -400 mV when
connected to a 50Q load. This square wave is used for probe
compensation adjustment (see your operating note for more
information about probing) and is used in examples throughout this
manual.
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Signal Line AIIY signal line you intend to probe with the logic analyzer probes, must ----. 
Loading SUPPly a minimum of 600 mV to the probe tip. The probes have an 

input impedance of 100 kst shunted by 8 pF. If the signal line is 
incapable of this minimum voltage, you will not only have an incorrect 
measurement, but the system under test may also malfunction. 

Maximum 
Probe Input 

The maximum input voltage of each logic analyzer probe is 240 volts 

Voltage The maximum input voltage of the oscilloscope probes is 2250 volts dc 
at 1 MQ setting and 5 volts rms at 50 S2 setting. 

Pod Thresholds LO gic analyzer pods have two preset thresholds and a user-defmable 
pod threshold. The two preset thresholds are ECL ( - 1.3 V) and TTL 

-- ( + 1.6 V). The user-definable threshold can be set anywhere between 
- 9.9 volts and + 9.9 volts in 0.1 volt increments. 

The pod thresholds of pods 1 and 2 in the HP 1653B and of pods 1,2, 
and 3 in the HP 1652B can be set independently. The pod thresholds of 
pods 4 and 5 in the HP 1652B are slaved together. Therefore, when 
you set the threshold on either pod 4 or 5, both thresholds will be the 
same. 

Connecting the There are four ways you can connect the logic analyzer to your target 

Logic Analyzer system: the probes (general purpose probing); the HP lO32OC 

to the Target 
System 

User-definable Interface; the HP 10269C with microprocess specific 
preprocessor modules; and direct connection to a 20 pin 3M R Series 
type header connector using the optional termination adapter (HP part 
number 01650-63201). ---. 

Since the probe interface hookups are microprocessor specific, they 
will be explained in their respective microprocessor operating notes. 
The rest of this chapter is dedicated to general purpose probing with 
the logic analyzer probes. 

Probing 
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Any signal line you intend to probe with the logic analyzer probes, must
supply a minimum of 600 mV to the probe tip. The probes have an
input impedance of 100 kQ shunted by 8 pF. If the signal line is
incapable of this minimum voltage, you will not only have an incorrect
measurement, but the system under test may also malfunction.

The maximum input voltage of each logic analyzer probe is ±40 volts
peak.

The maximum input voltage of the oscilloscope probes is ±250 volts dc
at 1 MQ setting and 5 volts rms at 50 Q setting.

Logic analyzer pods have two preset thresholds and a user-defmable
pod threshold. The two preset thresholds are ECL ( - 1.3 V) and TIL
( + 1.6 V). The user-definable threshold can be set anywhere between
- 9.9 volts and + 9.9 volts in 0.1 volt increments.

The pod thresholds of pods 1 and 2 in the HP 1653B and of pods I, 2,
and 3 in the HP 1652B can be set independently. The pod thresholds of
pods 4 and 5 in the HP 1652B are slaved together. Therefore, when
you set the threshold on either pod 4 or 5, both thresholds will be the
same.

There are four ways you can connect the logic analyzer to your target
system: the probes (general purpose probing); the HP 10320C
User-definable Interface; the HP 10269C with microprocess~ specific
preprocessor modules; and direct connection to a 20 pin 3M Series
type header connector using the optional termination adapter (HP part
number 01650-63201).

Since the probe interface hookups are microprocessor specific, they
will be explained in their respective microprocessor operating notes.
The rest of this chapter is dedicated to general purpose probing with
the logic analyzer probes.
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- Connecting the You connect the probe cables to the probe cable connectors located on 

Probe Cables the rear panel of the logic analyzer. The probe cable connectors are 

to the Logic 
keyed for proper orientation. You can connect either end of the cable 
to the rear panel since both ends of the cables are alike. 

Analyzer 

Figure 2-6. Probe Cable to Analyzer Connection 

,- 
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Connecting the
Probe Cables
to the Logic
Analyzer
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You connect the probe cables to the probe cable connectors located on
the rear panel of the logic analyzer. The probe cable connectors are
keyed for proper orientation. You can connect either end of the cable
to the rear panel since both ends of the cables are alike.

Figure 2·6. Probe Cable to Analyzer Connection
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Connecting the The analyzer pods of the HP 1652B/53B differ from other logic - 
Pods to the 
Probe Cable 

analyzers in that they are passive (have no active circuits at the outer 
end of the cable). The pods, are the connector bodies (as shown<below) 
that the probes are installed in when you receive your logic analyzer. 

Figure 2-7. Connecting Pods to Probe Cables 

To connect a pod to a cable, align the key on the cable connector with 
the slot on the pod connector and press together. 

Probing 
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Connecting the
Pods to the
Probe Cable

The analyzer pods of the HP 1652B/53B differ from other logic
analyzers in that they are passive (have no active circuits at the outer
end of the cable). The pods, are the connector bodies (as shown below)
that the probes are installed in when you receive your logic analyzer.

Pod---
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Figure 2-7. Connecting Pods to Probe Cables

To connect a pod to a cable, align the key on the cable connector with
the slot on the pod connector and press together.
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Disconnecting When you receive the logic analyzer, the probes are already installed in 

the Probes the pods. To keep them out of your way, disconnect them from the pod. 

from the Pods 
To disconnect a probe, insert the tip of a ball-point pen into the latch 
opening. Push on the latch while gently pulling the probe out of the 
pod connector as shown below. 

Figure 2-8. Disconnecting Probes From Pods 

0166OEll 

You connect the probes to the pods by inserting the double pin end of 
the probe into the pod. The probes and pod connector body are both 
keyed (beveled) so that they will fit together only one way. 

HP 16528/1653B Probing 
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When you receive the logic analyzer, the probes are already installed in
the pods. To keep them out of your way, disconnect them from the pod.

To disconnect a probe, insert the tip of a ball-point pen into the latch
opening. Push on the latch while gently pulling the probe out of the
pod connector as shown below.

(I'&!IOE11

Figure 2-8. Disconnecting Probes From Pods

You connect the probes to the pods by inserting the double pin end of
the probe into the pod. The probes and pod connector body are both
keyed (beveled) so that they will fit together only one way.

Probing
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Connecting the Connect the grabbers to the probes by slipping the connector at the 

Grabbers to the end of the probe onto the recessed pin located in the side of the 

Probes 
grabber. If you need to use grabbers for either the pod or the probe 
grounds, connect the grabbers to the ground leads in the same manner. 

Figure 2-Q. Connecting Grabbers to Probes 

Connecting the The grabbers have a hook that fits around the IC pins and component 

Grabbers t6 the leads. Connect the grabber to the test point by pushing the rear of the 

Test Points 
grabber to expose the hook. Hook the lead and release your thumb as 
shown below. 

Probing HP 1652B/16536 
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Figure 2-10. Connecting Grabbers to Test Points 

-- Connecting the
Grabbers to the
Probes

Connecting the
Grabbers to the
Test Points
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Connect the grabbers to the probes by slipping the connector at the
end of the probe onto the recessed pin located in tbe side of the
grabber. Ifyou need to use grabbers for either the pod or the probe
grounds, connect the grabbers to the ground leads in the same manner.

Figure 2-9. Connecting Grabbers to Probes

The grabbers have a hook that fits around the IC pins and component
leads. Connect the grabber to the test point by pushing the rear of the
grabber to expose the hook. Hook the lead and release your thumb as
shown below.

Figure 2-10. Connecting Grabbers to Test Points
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Labeling Pods, Included with your logic analyzer are self-adhesive labels for each pod, 

Probes, and cable and probe. Use these sets of labels for identification. 

Cables 
Each set has labels for each end of the cable, a label for the probe 
housing, a label for the clock probe and l5 labels for each of the 
channels. The figure below, shows the correct placement of the labels. 

Figure 2-l 1. Labeling Pods, Probes and Cables 

*- 
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labeling Pods,
Probes, and
Cables

Included with your logic analyzer are self-adhesive labels for each pod,
cable and probe. Use these sets of labels for identification.

Each set has labels for each end of the cable, a label for the probe
housing, a label for the clock probe and 15 labels for each of the
channels. The figure below, shows the correct placement of the labels.
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Figure 2·11. Labeling Pods, Probes and Cables
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3 
,-- Using the Front-Panel User Interface 

. Introduction This chapter explains how to use the front-panel user interface. The 
front and rear-panel controls and connectors are explained in the first 
part of this chapter followed by “How to use...” explanations of the 
front-panel user interface. 

The front-panel user interface consists of front-panel keys, the KNOB, 
and display. The interface allows you to configure the logic analyzer, 
oscilloscope and each analyzer (machine) within the logic analyzer. It 
also displays acquired data and measurement results. 

Using the front-panel user interface involves the following processes: 

l Selecting the desired menu with the menu keys. 
l Placing the cursor on the desired field within the menu by’ 

rotating the KNOB. 
l Displaying the field options or current data by pressing the 

SELECT-key. 
l Selectingthe desired option by rotating the KNOB or entering 

new data by using the KNOB or the keypad. 
l Starting and stopping data acquisition by using the RUN and 

STOP keys. 

- 
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Using the Front-Panel User Interface

Introduction
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This chapter explains how to use the front-panel user interface. The
front and rear-panel controls and connectors are explained in the first
part of this chapter followed by 'How to use...' explanations of the
front-panel user interface.

The front-panel user interface consists of front-panel keys, the KNOB,
and display. The interface allows you to configure the logic analyzer,
oscilloscope and each analyzer (machine) within the logic analyzer. It
also displays acquired data and measurement results.

Using the front-panel user interface involves the following processes:

• Selecting the desired menu with the menu keys.
• Placing the cursor on the desired field within the menu by

rotating the KNOB.
• Displaying the field options or current data by pressing the

SELECfkey.
• Selectingthe desired option by rotating the KNOB or entering

new data by using the KNOB or the keypad.
• Starting and stopping data acquisition by using the RUN and

STOP keys.
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Front-Panel 
Controls 

In order to apply the user interface quickly, you should know what the 
front-panel controls do. 

61652E62 

@j(f) 

Figure 3-l. HP 16528/53B Front Panel 

0 1 Menu Keys. The menu keys allow you to select the main menus in the 
logic analyzer. These keys are FORMAT/CHAN, TRACE/TRIG, 
DISPLAY, and I/O. The Format/Channel, Trace/Trigger, and Display 
keys will display the menus of either analyzer (machine) 1 or 2 
respectively or the oscilloscope depending on what menu was last 
displayed or what you did in the System Configuration menu. 

Format/Channel Menu Key. The FORMAT/CHAN menu key allows 
you to access either the Timing Format Specification, State Format 
Specification, or Oscilloscope Channel menus. You exit the 
Format/Channel menu by pressing another menu key or by returning to 
the System Configuration menu from this menu. 

Trace/Trigger Menu Key. The TRACE/TRIG menu key allows you to 
access either the Timing Trace, State Trace, or Oscilloscope Trigger 
menus. You exit the Trace/Trigger menu by pressing another menu key 
or by returning to the System Configuration menu from this menu. 
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Front-Panel
Controls

In order to apply the user interface quickly, you should know what the
front-panel controls do.

Figure 3-1. HP 16528/538 Front Panel

Menu Key>. The menu keys allow you to select the main menus in the
logic analyzer. These keys are FORMAT/CHAN, TRACEfI'RIG,
DISPLAY, and 110. The Formal/Channe~Traceffrigger, and Display
keys will display the menus of either analyzer (machine) 1 or 2
respectively or the oscilloscope depending on what menu was last
displayed or what you did in the System Configuration menu.

Formal/Channel Menu Key. The FORMAT/CHAN menu key allows
you to access either the Timing Format Specification, State Format
Specification, or Oscilloscope Channel menus. You exit the
Format/Channel menu by pressing another menu key Or by returning to
the System Configuration menu from this menu.

Traceffrigger Menu Key. The TRACEfl'RIG menu key allows you to
access either the Timing Trace, State Trace, or Oscilloscope Trigger
menus. You exit the Traceffrigger menu by pressing another menu key
or by returning to the System Configuration menu from this menu.

Using the From-Panel User Interface
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Display Menu Key. The DISPLAY menu key allows you to access 
either the Timing Waveforms display, State Listing display, or the 
Oscilloscope Waveforms display. You exit the Timing Waveforms, 
State Listing, and Oscilloscope Waveforms menus by pressing another 
menu key or by returning to the System Configuration menu. 

I/O Menu Key. The I/O menu key allows you to access the I/O menu. 
You can access the I/O menu from any menu in either analyzer (timing . 
or state) or oscilloscope, and at any time. Pressing the I/O menu key 
causes the I/O menu to pop up over any current menu on the display. 

Run Key. The RUN key allows you to initiate a data acquisition and 
display cycle. The analyzer (state or timing) is automatically forced into 
its display menu when a run is initiated. The oscilloscope will stay in its 
current menu when a run is initiated. The trace mode or run mode you 
select (in the Trace/Trigger menu) determines whether a single or 
multiple (repetitive) run occurs. 

Stop key. The STOP key allows you to stop data acquisition or 
printing. A single press always stops the data acquisition. The data 
displayed on screen depends on which acquisition mode (single or 
repetitive) was used to acquire the data. In the repetitive mode, STOP 
causes the old display to remain unchanged as long as the old data is 
not corrupt. In single mode, STOP causes any new data to be 
displayed. If printing a hardcopy, the STOP key stops the print. 

Don’t Care Key. The DON’T CARE key allows you to enter don’t 
cares in binary octal, and hexadecimal pattern specification fields. In 
Alpha Entry fields, this key enters a space and moves the underscore 
marker to the next space. 

Clear Entry Key. The CLEAR ENTRY key allows you to perform the 
following tasks: 

Return decimal values to the previous value in the decimal menu 
fields. 
Return values to don’t cares in menu fields with number bases 
other than decimal. 
Clear Alpha Entry menus. 
Move the underscore marker or cursor to its original position in 
the menu fields. 

CD
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Display Menu Key. The DISPLAY menu key allows you to access
either the Timing Waveforms display, State Listing display, or the
Oscilloscope Waveforms display. You exit the Timing Waveforms,
State Listing, and Oscilloscope Waveforms menus by pressing another
menu key or by returning to the System Configuration menu.

I/O Menu Key. The I/O menu key allows you to access the I/O menu.
You can access the I/O menu from any menu in either analyzer (timing
or state) or oscilloscope, and at any time. Pressing the I/O menu key
causes the I/O menu to pop up OVer any current menu on the display.

Run Key. The RUN key allows you to initiate a data acquisition and
display cycle. The analyzer (state or timing) is automatically forced into
its display menu when a run is initiated. The oscilloscope will stay in its
current menu when a Tun is initiated. The trace mode or run mode you
select (in the TracelTrigger menu) determines whether a single or
multiple (repetitive) run occurs.

Stop key. The STOP key allows you to stop data acquisition or
printing. A single press always stops the data acquisition. The data
displayed on screen depends on which acquisition mode (single or
repetitive) was used to acquire the data. In the repetitive mode, STOP
causes the old display to remain unchanged as long as the old data is
not corrupt. In single mode, STOP causes any new data to be
displayed. If printing a hardcopy, the STOP key stops the print.

Don't Care Key. The DON'T CARE key allows you to enter don't
cares in binary octal, and hexadecimal pattern specification fields. In
Alpha Entry fields, this key enters a space and mOVeS the underscore
marker to the next space.

Clear Entry Key. The CLEAR ENTRY key allows you to perform the
following tasks:

• Return decimal values to the previous value in the decimal menu
fields.

• Return values to don't cares in menu fields with number bases
other than decimal.

• Clear Alpha Entry menus.
• Move the underscore marker or cursor to its original position in

the menu fields.
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Hex(adecimal) Keypad. The HEX keypad allows you to enter numeric 
values in numeric entry fields. You enter values in the four number 
bases below: 

l Binary 

l Octal 
l Decimal 
l Hexadecimal 

The A through F keys are used for both hexadecimal and alpha 
character entries. 

CHS Key. The CHS (change sign) key allows you to change the sign 
( +) of numeric variables. 

Roll Keys. When part of the data display is off screen, the ROLL keys 
defme which way the KNOB will move the displayed data. These keys 
and the KNOB roll displayed data up/down or left/right so you can 
view off-screen data. 

Knob. The KNOB has four major functions depending on what menu 
or pop-up menu you are in. The KNOB allows you to do the following: 

Move the cursor from field to field within the System 
Configuration and main menus. 
Roll the display left or right and up or down. 
Position the cursor on options within pop-up menus. 
Increment/decrement numeric values in numeric pop-up menus. 

Select Key. The SELECT key allows you to open pop-up menus, 
choose options in them, cancel selections, and close pop-up menus. 
When the cursor is in a main menu (i.e. Format Specification) pressing 
the SELECT key either opens a pop-up, or toggles options (when there 
are only two options possible) in that field. 

- 
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Rex(adeclmal) Keypad. The HEX keypad allows you to enter numeric
values in numeric entry fields. You enter values in the four number
bases below:

• Binary
• Octal
• Decimal
• Hexadecimal

The A through F keys are used for both hexadecimal and alpha
character entries.

CRS Key. The CHS (change sign) key allows you to change the sign
( ±) of numeric variables.

Roll Keys. When part of the data display is off screen, the ROLL keys
derme which way the KNOB will move the displayed data. These keys
and the KNOB roll displayed data up/down or left/right so you can
view off-screen data.

Knob. The KNOB has four major functions depending on what menu
or pop-up menu you are in. The KNOB allows you to do the following:

• Move the cursor from field to field within the System
Configuration and main menus.

• Roll the display left or right and up or down.
• Position the cursor on options within pop-up menus.
• Increment/decremcnl numeric values in numeric pop-up menus.

Select Key. The SELECT key allows you to open pop-up menus,
choose options in them, cancel selections, and close pop-up menus.
When the cursor is in a main menu (i.e. Format Specification) pressing
the SELECT key either opens a pop-up, or toggles options (when there
are only two options possible) in that field.
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When a pop-up menu appears, the cursor will be on the current option. 
You use the KNOB to move the cursor to your desired option. Pressing 
the SELECT key tells the logic analyzer this is the option you want. 
This either automatically selects the option and closes the pop-up, 
opens another pop-up, or changes options. If the pop-up doesn’t 
automatically close, it will contain the Done field. In this case you close 
the pop-up by placing the cursor on Done and pressing SELECT. 

0 11 Disk Drive. A 3.5 inch, double-sided, double density drive. Besides 
loading the operating system, it allows you to store and load logic 
analyzer configurations and inverse assembler files. 

0 52 Disk Eject Button. Press this button to eject a flexible disk from the 
disk drive. 

0 I3 Indicator Light. This light is illuminated when the disk drive is . 
operating. Wait until this light is out before removing or inserting disks. 

0 14 Inputs 1 and 2. Two BNC connectors allow the connection of 
oscilloscope probes and BNC cables for signal input to the oscilloscope. 

- 

- 
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When a pop-up menu appears, the cursor will be on the current option.
You use the KNOB to move the cursor to your desired option. Pressing
the SELEcr key tells the logic analyzer this is the option you want.
This either automatically selects the option and closes the pop-up,
opens another pop-up, or changes options. If the pop-up doesn't
automatically close, it will contain the Done field. In this case you close
the pop-up by placing the cursor on Done and pressing SELEcr.

Disk Drive. A 3.5 inch, double-sided, double density drive. Besides
loading the operating system, it allows you to store and load logic
analyzer configurations and inverse assembler files.

Disk Eject Button. Press this bulton to eject a flexible disk from the
disk drive.

Indicator Ught. This light is illuminated when the disk drive is
operating. Wait until this light is out before removing or inserting disks.

Inputs 1 and 2. Two BNC connectors allow the connection of
oscilloscope probes and BNC cables for signal input to the oscilloscope.

Using the Front-Panel User Interlace
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Rear-Panel 
Controls and 
Connectors 
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Figure 3-2. HP 16528/53B Rear Panel 

Line Power Module. Permitsselection of 110420 or 220-240 Vat and 
contains the fuses for each of these voltage ranges. The On/Off switch 
is also part of the module. 

External Trigger BNCs. Provide arm out and arm in connections. 

Intensity Control. Allows you to set the display intensity to a 
comfortable level. 

Pod Cable Connectors. Keyed connectors for connecting the pod 
cables. 

The HP 1653B rear panel has connectors for pods 1 and 2 only. 

RS-232C Interface Connector. Standard DB-25 type connector for 
connecting an RS-232C printer or controller. 
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CD

Une Power Module. Permits.selection of 110-120 or 220-240 Vac and
contains the fuses for each of these voltage ranges. The On/Off switch
is also part of the module.

External Trigger BNCs. Provide arm out and arm in connections.

Intensity Control. Allows you to set the display intensity to a
comfortable level. .

Pod Cable Connectors. Keyed connectors for connecting the pod
cables.

The HP 1653B rear panel has connectors for pods 1 and 2 ouly.

RS·232C Interface Connector. Standard DB-25 type connector for
connecting an RS-232C printer or controller.
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0 6 
._ . . HP-IB Inte~ce Connector. Standard HP-II3 connector for connecting 

an HP-IB printer or controller. 

0 7 Fan. Provides cooling for the logic analyzer. Make sure air is not 
restricted from the fan and rear-panel openings. 

0 8 Probe Compensation Signal Output. Provides a signal for probe 
compensation adjustment. 

The Cursor The cursor (inverse video) highlights interactive fields within the menus 
that you want to use. Interactive fields are enclosed in boxes in each 
menu. When you rotate the KNOB, the cursor moves from one field to 
another. 

How to Select 
Menus 

You select the main menus by pressing the appropriate menu key. The 
main menu keys are: 

l FORMATKHAN 
l TRACE/TRIG 
l DISPLAY 
l I/o 

When the menu is displayed, you can access fields within the menus. 

The FORMAT/CHAN, TRACE/TRIG, and DISPLAY menu keys 
provide access to their respective menus. If more than one analyzer 
(machine) is on, or the oscilloscope is on, you see the selected menu of 
either analyzer 1, analyzer 2 or the oscilloscope depending on what 
type menu was last displayed (analyzer or scope), or what you did in 
the System Configuration menu. To switch from the machine 1 menu 
set to machine 2 (same analyzer) menu set or the oscilloscope menu 
set, select the desired analyzer or scope from the pop-up that appears 
when the field in the upper left comer of the main menu is selected. 
This pop-up is available in all main menus except the I/O menu. 

The I/O menu differs from the other three main menus in that it is a 
pop-up menu that appears on top of the currently displayed menu 
when you press the I/O key. 
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Hp·IB Interface Connector. Standard HP-IB connector for connecting
an HP-IB printer or controUer.

Fan. Provides cooling for the logic analyzer. Make sure air is not
restricted from the fan and rear-panel openings.

Probe Compensation Signal Output. Provides a signal for probe
compensation adjustment.

The cursor (inverse video) highlights interactive fields within the menus
that you want to use. Interactive fields are enclosed in boxes in each
menu. When you rotate the KNOB, the cursor moves from one field to
another.

You select the main menus by pressing the appropriate menu key. The
main menu keys arc:

• FORMAT/CHAN
• TRACEITRIG
• DISPLAY

• I/O

When the menu is displayed, you can access fields within the menus.

The FORMAT/CHAN, TRACElTRIG, and DISPLAY menu keys
provide access to their respective menus. Ifmore than one analyzer
(machine) is on, or the oscilloscope is on, you see the selected menu of
either analyzer 1, analyzer 2 or the oscilloscope depending on what
type menu was last displayed (analyzer or scope), or what you did in
the System Configuration menu. To switch from the machine 1 menu
set to machine 2 (same analyzer) menu set Or the oscilloscope menu
set, select the desired analyzer or scope from the pop-up that appears
when the field in the upper left comer of the main menu is selected.
This pop-up is available in aU main menus except the I/O menu.

The I/O menu differs from the other three main menus in that it is a
pop-up menu that appears on top of the currently displayed menu
when you press the 110 key.

Using the Front·Panel User Interface
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How to Switch You can switch between the analyzers and oscilloscope in any main 

between the menu except the I/O menu. ,To switch between ahalyzers and scope, 

Analyzers and 
place the cursor on the field in the upper left comer of the 
FORMAT/CHAN, TRACE/TRIG, or DISPLAY (timing, state or 

Oscilloscope scope) menu and press SELECT. A pop-up menu appears with the 
following options: 

0 System 
0 MACHINE 1 (or your analyzer name) 
0 MACHINE 2 (or your analyzer name) 
l Mixed Mode (if two or more are on) 
0 Scope 

Place the cursor on the opposite analyzer (machine), or scope and 
press SELECT. The logic analyzer will display the same menu type (i.e. 
format, trace, etc.) in the other analyzer (machine) or the scope menu. 
For example, if you were in the TRACE menu of machine 1, you will 
now see the TRIGGER menu of the scope or the TRACE menu of 
machine 2. 

Returning to 
the System 
Configuration 

You can return to the System Configuration menu directly from the 
FORMAT, TRACE, or DISPLAY menus. To return to the System 
Configuration menu, place the cursor on the field in the upper left 
comer of any of these menus and press SELECT. The same pop-up 

Menu menu appears with the following options: 

0 System 
0 MACHINE 1 (or your analyzer name) 
0 MACHINE 2 (or your analyzer name) 
l Mixed Mode (if two or more are on) 
0 Scope 

Place the cursor on System and press SELECT. The System 
Configuration menu is displayed. 

Using the Front-Panel User Interface 
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How to Switch
between the
Analyzers and
Oscilloscope

Returning to
the System
Configuration
Menu

You can switch between the analyzers and oscilloscope in any main
menu except the IJO menu. To switch between analyzers and scope,
place the cursor on the field in the upper left comer of the
FORMAT/CHAN, TRACE{I'RIG, or DISPLAY (timing, state or
scope) menu and press SELECT. A pop-up menu appears with the
following options:

• System
• MACHINE 1 (or your analyzer name)
• MACHINE 2 (or your analyzer name)
• Mixed Mode (if two or more are on)

• Scope

Place the cursor on the opposite analyzer (machine), or scope and
press SELECT. The logic analyzer will display the same menu type (i.e.
format, trace, etc.) in the other analyzer (machine) or the scope menu.
For example, ifyou were in the TRACE menu of machine 1, you will
now see the TRIGGER menu of the scope or the TRACE menu of
machine 2.

You can return to the System Configuration menu directly from the
FORMAT, TRACE, or DISPLAY menus. To return to thc Systcm
Configuration menu, place the cursor on the field in tbe upper left
comer of any of these menus and press SELECT. The same pop-up
menu appears with the following options:

• System
• MACHINE 1 (or your analyzer name)
• MACHINE 2 (or your analyzer name)
• Mixed Mode (if two or more are on)
• Scope

Place the cursor on System and press SELECT. The System
Configuration menu is displayed.
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How to Select You select fields within the main menus by placing the cursor on the 
Fields desired field and pressing SELECT. Depending on what type of field 

you select, you will either see a pop-up menu or a new option in fields 
that toggle. 

Pop-up Menus The pop-up menu is the most common type of menu you see when you 
select a field. When a pop-up appears, you will see a list of two or more 
options. Two pop-up menu types are described in “How to Select 
Options” in this chapter. ’ 

How to Close Pop-up menus without the Done option automatically close when you 

Pop-up Menus place the cursor on an option and press SELECT. After closing, the 
logic analyzer places your choice in the main menu field from which 
you opened the pop-up. 

Pop-up menus that contain the Done option do not automatically close 
when you make your selection. To close the pop-up, you place the 
cursor on the Done option and press SELECT. 

These two pop-up menu types are described in “How to Select 
Options” in this chapter. 

HP 16528/1653B 
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You select fields within the main menus by placing the cursor on the
desired field and pressing SELECT. Depending on what type of field
you select, you will either see a pop-up menu or a new option in fields
that toggle.

The pop-up menu is the most common type of menu you see when you
select a field. When a pop-up appears, you will see a list of two or more
options. Two pop-up menu types are described in "How to Select
Options" in this chapter.

Pop-up menus without the Done option automatically close when you
place the cursor on an option and press SELECT. After closing, the
logic analyzer places your choice in the main menu field from which
you opened the pop-up.

Pop-up menus that contain the Done option do not automatically close
when you make your selection. To close the pop-up, you place the
cursor on the Done option and press SELECT.

These two pop-up menu types are described in "How to Select
Options" in this chapter.

Using the Front-Panel User Interface
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How to Select 
Options 

How to select options depends on what type of pop-up menu appears 
when you press select. When the pop-up appears, you will see a list of 
options. You select the option you want by placing the cursor on it and 
pressing SELECT. In most cases the pop-up menu closes and your 
desired option is now displayed in the field in the main menu. 

- 

There are also pop-up menus where each option within the pop-up 
menu has more than one option available. In these cases, when you 
place the cursor on one of the options and press SELECT, another 
pop- up will appear. 

An example of one of these is the clock field in the State Format 
Specification menu. When you select the clock field in this menu it will 
pop-up and show you all five clocks (J, K, L, M, and N) for an 
HP 1652B or both clocks (J and K) for an HP 1653B. 

Clock field 

pTziiEq - Stoto Formt Spaelf lcrtion 

Clock 

Label 

1 
Specify clock pop-up 

Figure 3-3. State Clock Pop-up Menu 

When you place the cursor on one of the clocks and press SELECT, 
another pop-up appears, showing you the choices of clock 
specifications available. 
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How to Select
Options

How to select options depends on what type of pop-up menu appears
when you press select. When the pop-up appears, you will see a list of
options. You select the option you want by placing the cursor on it and
pressing SELECT. In most cases the pop-up menu closes and your
desired option is now displayed in the field in the main menu.

There are also pop-up menus where each option within the pop-up
menu has more than one option available. In these cases, when you
place the cursor on one of the options and press SELECT, another
pop- up will appear.

An example of one of these is the clock field in the State Format
Specification menu. When you select the clock field in this menu it will
pop-up and show you all five clocks (J, K, L, M, and N) for an
HP 1652B or both clocks (J and K) for an HP 1653B.

Clock

"

I
Specify clock pop-up

Actt ... lty )
Lebel F'ol 15.

POD I B
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Figure 3-3. State Clock Pop-up Menu

When you place the cursor on one of the clocks and press SELECT,
another pop-up appears, showing you the choices of clock
specifications available.
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Clock specification pop-up 
I Clock PWtOd Pod 2 Pod 1 

[60~ 
!ipuifu Clnk 

Figure 34. State Clock Pop-up with K Pop-up Open 

When you choose one of these specifications and press SELECT, this 
pop-up will close, however, the original clock pop-up still remains 
open. When finished specifying the choices for the clocks, you close 
the original pop-up menu by selecting Done and pressing SELECT. 

Toggle Fields Some fields will toggle between two options “off” and “on”. When you 
place the cursor on one of these fields and press SELECT, the 
displayed option toggles to the other choice and no additional pop-up 
appears. 

How to Enter There are a number of pop-up menus in which you enter numeric data. 

Numeric Data The two major types are as follows: 

l Numeric entry with fixed units (i.e. volts). 
l Numeric entry with variable units (i.e. ms, ps, etc.). 

An example of a numeric entry menu in which you only enter the value 
with fixed units is the pod threshold pop-up menu. 

You can set the pod thresholds to either of the preset thresholds (TTL 
or ECL) or to a specific voltage from - 9.9 V to + 9.9 V. 
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When you choose one of these specifications and press SELECT, this
pop-up will close, however, the original clock pop-up still remains
open. When finished specifying the choices for the clocks, you close
the original pop-up menu by selecting Done and pressing SELECT.

Some fields will toggle between two options "off' and "on". When you
place the cursor on one of these fields and press SELECT, the
displayed option toggles to the other choice and no additional pop-up
appears.

There are a number of pop-up menus in which you enter numeric data.
The two major types are as follows:

• Numeric entry with fIXed units (I.e. volts).
• Numeric entry with variable units (i.e. ms, /'S, etc.).

An example of a numeric entry menu in which you only enter the value
with fIXed units is the pod threshold pop-up menu.

You can set the pod thresholds to either of the preset thresholds (TIT..
or EeL) or to a specific voltage from - 9.9 V to + 9.9 V.

Using the Front-Panel User Interface
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Pod threshold 

To set pod thresholds to a specific voltage, place the cursor in the 
threshold portion of the pod field (‘ITL, ECL, or User-defined) of any 
pod and press SELECT. 

V]j- Tlmtrg Fomat Sp8clf lcatlon 

---------------- 
Lab.1 PO1 I5 ,I.. 87 .*.* 0 

Figure 3-5. Pod Threshold 

Select the User-defined option and another pop-up appears for you to 
specify the pod threshold voltage. 
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To set pod thresholds to a specific voltage, place the cursor in the
threshold portion of the pod field (TTL, EeL, or User-defined) of any
pod and press SELECT.
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Figure 3-5. Pod Threshold

Select the User-delined option and another pop-up appears for you to
specify the pod threshold voltage.
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User-defined pod
threshold entry pop-up
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Figure 3-6. User-Defined Pop-up
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You can select your desired threshold by rotating the KNOB until your 
desired threshold voltage is displayed. Rotating the KNOB increments 
or decrements the value in small steps. Or you can change the value 
with the keypad. It allows you to make large value changes quickly. 
Entering the new value from the keypad replaces the previous value. 

If you want a negative voltage for the threshold, press the CHS (change 
sign) key on the front panel. The minus (0) sign will appear in the 
POP-UP* 

Notice, the cursor stays in the upper right comer of the pop-up over 
Done. When you press SELECT, the pop-up will close and your new 
threshold will be placed in the Pod field. 

In another type of numeric entry pop-up menu you must specify the 
units as well as the numeric value. The pattern duration specification in 
the Timing Trace Specification menu is an example. When you place 
the cursor on the value in the present for field and press 
SELECT, you will see the following pop-up: 

Tiring frrce Speclf lcstlon 

Acqulsltlon mode 1 Tmstttonal ] 

*- 

Lab.1 > 

Bate ) 
Find 

Pat tern 

pf 080 

Than 1 Ind 

Eclgo 

mt for 

1 ..*. ] 

-tic Entry 0 c 

(30) g 
US 

0 nr 

Figure 3-7. Numeric Entry Pop-up 

You enter a new value from the keypad. When you have entered your 
desired value, you can change the units (i.e., ns,/cs, ms, s) by rotating 
the KNOB. 

Once you select the new value and the units, close the pop-up by 
pressing SELECT. The new value and the units will be displayed in the 
present for field. 
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You can select your desired threshold by rotating the KNOB until your
desired threshold voltage is displayed. Rotating the KNOB increments
or decrements the value in small steps. Or you can change the value
with the keypad. It allows you to make large value changes quickly.
Entering the new value from the keypad replaces the previous value.

Ifyou want a negative voltage for the threshold, press the CHS (change
sign) key on the front panel. The minus (-) sign will appear in the
pop-up.

Notice, the cursor stays in the upper right comer of the pop-up over
Done. When you press SELECf, the pop-up will close and your new
threshold will be placed in the Pod field.

In another type of numeric entry pop-up menu you must specify the
units as well as the numeric value. The pattern duration specification in
the Timing Trace Specification menu is an example. When you place
the cursor on the value in the present for field and press
SELECf, you will see the following pop-up:
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Figure 3-7. Numeric Entry Pop-up

You enter a new value from the keypad. When you have entered your
desired value, you can change the units (i.e., us,,"s, MS, s) by rotating
the KNOB.

Once you select the new value and the units, close the pop-up by
pressing SELECf. The new value and the units will be displayed in the
present for field.
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In all numeric entry fields except the pod threshold field, you can open 
the pop-up without pressing SELECT. To open the pop-up without 
pressing SELECT, place the cursor on the field and press any number 
that particular field accepts. The pop-up will appear with the new 
number in the pop-up. 

I 
Note I lb 

Any time the cursor is on one of the numeric entry fields and you 
unintentionally press a key that the field accepts, the pop-up will 
appear and the number you pressed will replace your current value. To 
close the pop-up and return the original value, press the CLEAR 
ENTRY key. 

How to Enter 
Alpha Data 

You can customize your analyzer configuration by giving names to 
several items: 

l The name of each analyzer. 
l Labels. 
l Symbols. 
l Filenames. 
l File descriptions. 

For example, you can give each analyzer a name that is representative 
of your measurement. The default names for the analyzers within the 
logic analyzer are MACHINE 1 and MACHINE 2. To rename an 
analyzer, place the cursor on the name you wish to change in the 
System Configuration menu and press SELECT. You will see the 
Alpha Entry pop-up menu: 
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Note ..

How to Enter
Alpha Data

In all numeric entry fields except the pod threshold field, you can open
the pop-up without pressing SELECf. To open the pop-up without
pressing SELECf, place the cursor on the field and press any number
that particular field accepts. The pop-up will appear with the new
number in the pop-up.

Any time the cursor is on one of the numeric entry fields and you
unintentiooally press a key that the field accepts, the pop-up will
appear and the number you pressed will replace your current value. To
close the pop-up and return the original value, press the CLEAR
ENTRY key.

You can customize your analyzer configuration by giving names to
several items:

• The name of each analyzer.

• Labels.
• Symbols.
• Filenames.
• File descriptions.

For example, you can give each analyzer a name that is representative
of your measurement. The default names for the analyzers within the
logic analyzer are MACHINE 1 and MACHINE 2. To rename an
analyzer, place the cursor on the name you wish to change in the
System Configuration menu and press SELECf. You will see the
Alpha Entry pop-up menu:
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Figure 3-8. Alpha Entry Pop-up 

The top two lines enclosed in boxes in the pop-up contain the complete 
alphanumeric set you use for names in these types of fields. The bottom 
line (enclosed in brackets) contains the name that existed when you 
opened the Alpha Entry pop-up. To enter alpha characters in the 
brackets (where the default or old name appears) position the cursor 
on the desired character and press SELECT. The new character will be 
placed in the brackets where the underscore marker is located. If you 
want to place a new character in the brackets at a location not marked 
by the underscore marker, move the underscore marker to where you 
want the new character to be placed. Moving the underscore marker is 
explained in “Changing Alpha Entries.” 

Note II 3 You can also make direct keypad entries. Your selection will be placed 
where the underscore marker is in the box. 

Changing 
Alpha Entries 

To make changes or corrections in the Alpha Entry field, position the 
underscore marker under the character you want to change. 

, 

To move the underscore marker to the left, place the cursor over the 
left arrow and press SELECT once for each backspace. 
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Figure 3-8. Alpha Entry Pop-up

The top two lines enclosed in boxes in the pop-up contain the complete
alphanumeric set you use for names in these types of fields. The bottom
line (enclosed in brackets) contains the name that existed when you
opened the Alpha Entry pop-up. To enter alpha characters in the
brackets (where the default or old name appears) position the cursor
on the desired character and press SELEer. The new character will be
placed in the brackets where the underscore marker is located. Ifyou
want to place a new character in the brackets at a location not marked
by the underscore marker, move the underscore marker to where you
want the new character to be placed. Moving the underscore marker is
explained in "Changing Alpha Entries."

You can also make direct keypad entries. Your selection will be placed
where the underscore marker is in the box.

To make changes or corrections in the Alpha Entry field, position the
underscore marker under the character you want to change.

To move the underscore marker to the left, place the cursor over the
left arrow and press SELEer once for each backspace.

Using the Front-Panel User Interface
3-15



To move the underscore marker to the right, you either place the 
cursor on a desired character and press SELECT, or place it on the 
right arrow and press SELECT. 

You can also use the ROLL keys and the KNOB to move the 
underscore marker. To use this alternate method press the left/right 
ROLL key and rotate the KNOB until the underscore marker is under 
the desired character. To return the KNOB to controlling the cursor’s 
movement, press the left/right ROLL key again or press SELECT. 

If you want to erase the entire entry and place the underscore marker 
at the beginning of the name box, press the CLEAR ENTRY key on 
the front panel. 

If you want to replace a character with a space, place the underscore 
marker under that character and press the DON’T CARE key on the 
front panel. 

How to Roll 
Data 

To roll data, you press either the left/right or up/down ROLL keys and 
rotate the KNOB. The roll function is only available when there is more 
data in the menu than can fit on screen. If there is off-screen data, 
pressing the ROLL keys causes an indicator to appear in the upper left 
corner of the display and activates the roll function of the KNOB. If 
there is no off-screen data, the indicator will not appear. 

Up/Down Left/Right 

016W 

Figure 3-9. Roll Function Keys 

One example of a menu with off-screen data is the STATE LISTING 
menu. The state listing can contain up to 1024 lines; however, the 
display is only capable of showing you 16 lines at a time. To roll the 
off-screen data, press the up/down ROLL key and then rotate the 
KNOB to view the off-screen data. 
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How to Roll
Data

To move the underscore marker to the right, you either place the
cursor on a desired character and press SELECf, or place it on the
right arrow and press SELECf.

You can also use the ROLL keys and the KNOB to move the
underscore marker. To use this alternate method press the left/right
ROLL key and rotate the KNOB until the underscore marker is under
the desired character. To return the KNOB to controlling the cursor's
movement, press the left/right ROLL key again or press SELECf.

Ifyou want to erase the entire entry and place the underscore marker
at the beginning of the name box, press the CLEAR ENTRY key on
the front panel.

Ifyou want to replace a character with a space, place the underscore
marker under that character and press the DON'T CARE key on the
front panel.

To roll data, you press either the left/right or up/down ROLL keys and
rotate the KNOB. The roll function is only available when there is more
data in the menu than can fit on screen. If there is off-screen data,
pressing the ROLL keys causes an indicator to appear in the upper left
corner of the display and activates the roll function of the KNOB. If
there is no off-screen data, the indicator will not appear.

00 §J
Up/Down Left/Right

016~

Figure 3-9. Roll Function Keys

One example of a menu with off-screen data is the STATE LISTING
menu. The state listing can contain up to 1024 lines; however, the
display is only capable of showing you 16 lines at a time. To roll the
off-screen data, press the up/down ROLL key and then rotate the
KNOB to view the off-screen data.
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Figure 3-10. Typical State Listing Menu 

Assignment/ 
Specification 
Menus 

Assigning Pod The bit assignment fields in both state and timing analyzers work 
Bits to Labels identically. The convention for bit assignment is as follows: 

HP 16528/1653B 
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There are a number of pop-up menus in which you assign or specify 
what you want the logic analyzer to do. The basic menus of this type are 
as follows: 

l Assigning pod bits to labels 
0 Specifying patterns 
l Specifying edges 

* (asterisk) indicates assigned bits 
. (period) indicates un-assigned bits 
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Figure 3-10. Typical State Usting Menu

Assignment/
Specification
Menus

Assigning Pod
Bits to Labels
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There arc a number of pop-up menus in which you assign or specify
what you want the logic analyzer to do. The basic menus of this type arc
as follows:

• Assigning pod bits to labels
• Specifying pallerns
• Specifying edges

The bit assignment fields in both state and timing analyzers work
identically. The convention for bit assignment is as follows:

• (asterisk) indicates assigned bils
· (period) indicates un-assigned bils

Using the Front-Panel User Interface
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Note 
If you don’t see any bit assignment fields, it merely means you do not 
have any pods assigned to this analyzer. Either switch analyzers or 
assign a pod to the analyzer you are working with. 

- 

To assign bits in these menus, place the cursor on one of the bit 
assignment fields and press SELECT. You will see the following pop- 
up menu: 

I 

15 87 
, , , * ‘ a I , ******** 

Figure 3-l 1. Bit Assignment Pop-up 

Place the cursor on the left-most asterisk or period in the pop-up that 
you want to change and press SELECT. The bit assignment toggles to 
the opposite state of what it was when the pop-up first opened. Move 
the cursor one bit to the right. Holding the SELECT key, repeats the 
bit assignment. You close the pop-up by placing the cursor on Done 
and pressing SELECT. 

SpeCifying The Specify Patterns fields appear in several menus in both the timing 
Patterns and state analyzers. Patterns can be specified in one of the available 

number bases, except ASCII. 

The convention for “don’t cares” in these menus is an “X” except in the 
decimal base. If the base is set to decimal after a “don’t care” is 
specified, a $ character is displayed. 

An example of a Specify Patterns field is the Find Pattern 
the Timing Trace Specification menu. 

field in 
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Note ..
Ifyou don't see any bit assignment fields, it merely means you do not
have any pods assigned to this analyzer. Either switch analyzers or
assign a pod to the analyzer you are working with.

To assign bits in these menus, place the cursor on one of the bit
assignment fields and press SELECf. You will see the following pop
up menu:

.•• * * * * * ·1
(Done)

87 0

Figure 3-11. Bit Assignment Pop-up

Place the cursor on the left-most asterisk or period in the pop-up that
you want to change and press SELECf. The bit assignment toggles to
the opposite state of what it was when the pop-up flrst opened. Move
the cursor one bit to the right. Holding the SELECf key, repeats the
bit assignment. You close the pop-up by placing the cursor on Done
and pressing SELECf.

Specifying
Patterns

The Specify Patterns fields appear in several menus in both the timing
and state analyzers. Patterns can be specified in one of the available
number bases, except ASCII.

The convention for "don't cares" in these menus is an "X" except in the
decimal base. If the base is set to decimal after a 'don't care' is
specified, a $ character is displayed.

An example of a Specify Patterns field is the Find Paltern__ fleld in
the Timing Trace Specification menu.

Using the Front-Panel User Interface
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When you place the cursor on the Find Pattern field and press 
SELECT, you will see the following pop-up menepar. 

- 

1 Specify Pattern: 
XXX% I 

Figure 342. Find Pattern field Popup 

When the pop-up is open, enter your desired pattern from the keypad 
(including don’t cares). When you finish entering your pattern, close 
the pop-up by pressing SELECT. 

Specifying Edges You can select positive-going ( t ), negative-going ( & ), or either edge 
( f ) as part of your trigger specification. You specify edges in the 
Timing Trace Specification menu by placing the cursor on the Then 
find Edge field under the desired label and pressing SELECT. You 
will see the following menu. 
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Figure $13. Edge Pop-up 

You will notice a number of periods in the pop-up menu. Each period 
represents an unassigned bit for each bit assigned to the label. Don’t be 
alarmed if you see a different number of unassigned bits, it merely 
means the number of bits in your label is different than the number in 
the label for this example. 

To select a desired edge, place the cursor on your desired bit position 
in the pop-up and press SELECT until you see the desired edge, or 
unassign (.) the bit. Pressing SELECT changes the bit sequentially 
from (.) to 4 to t to 1 and back to (.). 
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When you place the cursor on the Find Pattern__ field and press
SELEer, you will see the following pop-up menu appear.

Specif y Pll Hern :
XXXX

Figure 3-12. Find Pattern field Pop-up

When the pop-up is open, enter your desired pattern from the keypad
(including don't cares). When you finish entering your pattern, close
the pop-up by pressing SELEer.

Specifying Edges You can select positive-going ( t ), negative-going ( ~ ), or either edge
(I )as part of your trigger specification. You specify edges in the
Timing Trace Specification menu by placing the cursor on the Then
lind Edge field under the desired label and pressing SELEer. You
will see the following menu.

specify Edge: (Done)

L.t .: .

Figure 3-13. Edge Pop-up

You will notice a number of periods in the pop-up menu. Each period
represents an unassigned bit for each bit assigned to the label. Don't be
alarmed ifyou see a different number of unassigned bits, it merely
means the number of bits in your label is different than the number in
the label for this example.

To select a desired edge, place the cursor on your desired bit position
in the pop-up and press SELEer until you see the desired edge, or
unassign (.) the bit. Pressing SELEer changes the bit sequentially
from (.) to ~ to t to I and back to (.).
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System Configuration Menu 
4 

Introduction This chapter describes the System Configuration menu and pop-up 
menus within the System Configuration menu. 

The purpose and functions of each field are e@ined in detail, and we 
have included illustrations and examples to make the explanations 
clearer. 

System 
Configuration 
Menu 

The System Configuration menu can be considered a system level menu 
in that it contains fields that you use to turn the scope on or off and 
start the configuration process for both analyzer 1 and analyzer 2. You 
use this menu to do the following: 

l Turn analyzer machines and scope on or off. 
l Specify analyzer type (timing and state). 
l Assign pods to the individual machines within the logic analyzer. 
l Initiate Autoscale in both the oscilloscope and timing analyzer. 
l Name each analyzer. 

In this menu, you con&ure your logic analyzer in one of nine ways: 

HP 16528/16538 System Configuation Menu ’ 
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Timing analyzer only. 
State analyzer only. 
Up to two scope channels. 
Two state analyzers. 
One timing analyzer and one state analyzer. 
Timing analyzer with up to two scope channels. 
State analyzer with up to two scope channels. 
Two state analyzers with up to two scope channels. 
One timing analyzer, one state analyzer and up to two scope 
channels. 

4
System Configuration Menu

Introduction

System
Configuration
Menu
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This chapter describes the System Configuration menu and pop-up
menus within the System Configuration menu.

The purpose and functions of each field are explained in detail, and we
have included illustrations and examples to make the explanations
clearer.

The System Configuration menu can be considered a system level menu
in that it contains fields that you use to turn the scope on or off and
star! the configuration process for both analyzer 1 and analyzer 2. You
use this menu to do the following:

• Turn analyzer machines and scope on or off.
• Specify analyzer type (timing and state).
• Assign pods to the individual machines within the logic analyzer.
• Initiate Autoscale in both the oscilloscope and timing analyzer.
• Name each analyzer.

In this menu, you configure your logic analyzer in one of nine ways:

• Timing analyzer only.
• State analyzer only.
• Up to two scope channels.
• Two state analyzers.
• One timing analyzer and one state analyzer.
• Timing analyzer with up to two scope channels.
• State analyzer with up to two scope channels.
• Two state analyzers with up to two scope channels.
• One timing analyzer, one state analyzer and up to two scope

channels.
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4-1



The System Configuration menu for the HP 1652B Logic Analyzer is 
shown below. 

am1 ymr 2 

Nom.1 1-1 

Type 1 1-1 

( Autoscsis ) 

Figure 4-1. System Configuration Menu For HP 16528 

Accessing the 
System 
Configuration 
Menu 

The System Configuration menu is the default display when the logic 
analyzer is turned on and the operating system has loaded. Once the 
logic analyzer or scope is on and you are in a menu other than the 
System Configuration menu, you access the System Configuration 
menu by placing the cursor in the system a&s field in the upper left 
corner and press SELECT. This field will be displaying either the 
scope, Machine 1, Machine 2, or a user-defined name for the current 
analyzer machine before you press SELECT. 

You then place the cursor on System in the pop-up menu and press 
SELECK When the pop-up closes the System Configuration menu 
will be displayed. 

System Configuation Menu HP 16528/1653B 
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The System Configuration menu for the HP 1652B Logic Analyzer is
shown below.
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Accessing the
System
Configuration
Menu

Figure 4-1. System Configuration Menu For HP 1652B

The System Configuration menu is the default display when the logic
analyzer is turned on and the operating system has loaded. Once the
logic analyzer or scope is on and you are in a menu other than the
System Configuration menu, you access the System Configuration
menu by placing the cursor in the system access field in the upper left
comer and press SELECf. This field will be displaying either the
scope, Machine 1, Machine 2, or a user-defmed name for the current
analyzer machine before you press SELECf.

You then place the cursor on System in the pop-up menu and press
SELECf. When the pop-up closes the System Configuration menu
will be displayed.

System Configuation Menu
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System 
Configuration 
Menu Fields 

The System Configuration menu fields are described in the following 
paragraphs* 

Name field 

Alpha Entry pop-up 
- 

Figure 4-2. Alpha Entry Popup Menu 

Name You name an analyzer by selecting the Name field under it. An Alpha 
Entry pop-up menu will open as shown above. The pop-up contains a 
row of alpha characters, a row of numeric characters, two arrows, and a 
box at the bottom of the menu in which the name appears. In the name 
box is an underscore marker. This marker indicates in what space your 
next selection will be placed. 

You can name the analyzer in one of two ways. The first way is to 
position the cursor over the desired character in the pop-up using the 
KNOB, then press SELECT. The character appears in the name box 

The second method is to use the keypad on the front panel. With this 
keypad you can enter the letters A through F and the numbers 0 
through 9 instead of using the characters in the pop-up. 
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Front-Panel Reference 4-3 

System
Configuration
Menu Fields

The System Configuration menu fields are described in the following
paragraphs.
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Figure 4-2. Alpha Entry Pop-up Menu

Name You name an analyzer by selecting the Name field under it. An Alpha
Entry pop-up menu will open as shown above. The pop-up contains a
row of alpha characters, a row of numeric characters, two arrows, and a
box at the bottom of the menu in which the name appears. In the name
box is an underscore marker. This marker indicates in what space your
next selection will be placed.

You can name the analyzer in one of two ways. The first way is to
position the cursor over the desired character in the pop-up using the
KNOB, then press SELECf. The character appears in the name box.

The second method is to use the keypad on the front panel. With this
keypad you can enter the letters A through F and the numbers 0
through 9 instead of using the characters in the pop-up.

HP 16528/16538
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Type PoPuP 

Type 

The arrows in the pop-up move the underscore marker forward or 
backward. To move the marker forward, position the cursor over the 
right-pointing arrow and press SELECT. To backspace the marker 
position the cursor over the left-pointing arrow and press SELECT. 

You can also move the underscore marker with the ROLL keys and the 
KNOB. Pressing the left/right ROLL key activates the marker. 
Rotating the KNOB places the marker under the desired character. 

You can replace a character with a space in one of two ways. Position 
the cursor over the space in the pop-up and press SELECT, or press 
the DON’T CARE key on the front panel. 

If you want to erase the entire entry and place the underscore marker 
at the beginning of the name box, press the CLEAR ENTRY key on 
the front panel. When you have entered the correct name, position the 
cursor over Done and press SELECT. 

- 

The Type field defines the machine as either a state analyzer or a 
timing analyzer. When this field is selected, a pop-up selector menu 
appears. You choose the machine type by using the KNOB to move the 
cursor within the menu to the desired selection and pressing SELECT. 

- 

Systa Conflgufrtion 

---------------- 
Pod 4 

7 

---------------- 

Figure d-3. Type Pop-up Menu 
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The arrows in the pop-up move the underscore marker forward or
backward. To move the marker forward, position the cursor over the
right-pointing arrow and press SELECT. To backspace the marker
position the cursor over the left-pointing arrow and press SELECT.

You can also move the underscore marker with the ROLL keys and the
KNOB. Pressing the left/right ROLL key activates the marker.
Rotating the KNOB places the marker under the desired character.

You can replace a character with a space in one of two ways. Position
the cursor over the space in the pop-up and press SELECT, or press
the DON'T CARE key on the front panel.

Ifyou want to erase the entire entry and place the underscore marker
at the beginning of the name box, press the CLEAR ENTRY key on
the front panel. When you have entered the correct name, position the
cursor over Done and press SELECT.

Type The Type field defines the machine as either a state analyzer or a
timing analyzer. When this field is selected, a pop-up selector menu
appears. You choose the machine type by using the KNOB to move the
cursor within the menu to the desired selection and pressing SELECT.

Type Pop-up
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Figure 4-3. Type Pop-up Menu
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,- 
Scope On/Off Th e scope defaults to Off. To turn the scope on or off, simply move the 

cursor over the On/Off field and press select. Scope measurement may 
be added to any analyzer co&guration. 

Autoscale Autoscale provides a starting point for setting up a measurement. The 
Autoscale field appears for the timing analyzer in the System * 
Configuration menu only. When you select Autoscale, a pop-up 
appears with two options: Cancel and Continue. If you select Cancel, 
the autoscale is cancelled and control is returned to the System 
Configuration menu. 

HP 16528/16538 
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Autoscale Popup 

Figure 4-d. Autoscale Pop-up Menu 

If you choose Continue, autoscale configures the Timing Format, Trace 
Specification, and the Timing Waveforms menus. Autoscale searches 
for channels with activity on the assigned pods and displays them in the 
Waveforms menu. 

Autoscale for the scope is located in all main menus. When Continue is 
selected, the Channel, Trigger, and Waveforms displays are 
automatically configured. More information on scope autoscale is 
located in chapter 23, “Channel Menu.” 
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Scope On/Off The scope defaults to Off. To turn the scope on or off, simply move the
cursor over the On/OIY field and press select. Scope measurement may
be added to any analyzer configuration.

Autoscale Autoscale provides a starting point for setting up a measurement. The
Autoscale field appears for the timing analyzer in the System
Configuration menu ouly. When you select Autoscale, a pop-up
appears with two options: Cancel and Continue. Ifyou select Cancel,
the autoscale is cancelled and control is returned to the System
Configuration menu.
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Auloscale POP-Up ----------------

Figure 4-4. Auloscale Pop-up Menu

Ifyou choose Continue, autoscale configures the Timing Format, Trace
Specification, and the Timing Waveforms menus. Autoscale searches
for channels with activity on the assigned pods and displays them in the
Waveforms menu.

Autoscale for the scope is located in all main menus. When Continue is
selected, the Channel, Trigger, and Waveforms displays are
automatically configured. More information on scope autoscale is
located in chapter 23, "Channel Menu."
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Pod Assignment 

Id Note d 
Choosing Autoscale erases ah previous configurations in the timing 
d yzer and scope, and turns the other analyzer (state) off ifit was on. -- 
If you don’t want this to happen, select Cancel in the pop-up. 

Pods Each pod can be assigned to one of the analyzers. When the HP 1652B 
Logic AnaIyzer is powered up, Pod 1 is assigned to AnaIyzer 1 and Pod 
5 is assigned to Analyzer 2. When the HP 1653B is powered up, Pod 1 
is assigned to Analyzer 1 and Pod 2 is assigned to Analyzer 2. 

To assign a pod, position the cursor on one of the pod fields and press 
SELECT. With the pop-up that appears, you can ass& the pod to 
Analyzer 1, Analyzer 2, or Unassign it. Pressing the SELECT key 
closes the pop-up. 
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Figure 4-5. Pod Assignment Pop-up Menu 
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Note '"

Pods

Choosing Autoscale erases all previous configurations in the timing
analyzer aod scope, aod turns the other aoalyzer (state) off if it was on.
If you don't waot this to happen, select Caocel in the pop-up.

Each pod cao,be assigned to one of the aoalyzers. When the HP 1652B
Logic Analyzer is powered up, Pod 1 is assigned to Analyzer 1 aod Pod
5 is assigned to Analyzer 2. When the HP 1653B is powered up, Pod 1
is assigned to Analyzer 1 aod Pod 2 is assigned to Analyzer 2.

To assign a pod, position the cursor on one of the pod fields aod press
SELECT. With the pop-up that appears, you cao assign the pod to
Analyzer 1 , Analyzer 2 , or Unassign it. Pressing the SELECT key
closes the pop-up,
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.- Where to Go 
Next 

When you complete the system level configuration for the logic 
analyzer in this menu, you need to complete the individual analyzer 
configurations for analyzer 1, analyzer 2, or scope. To configure an 
individual analyzer you will normally configure the Format menu first 
and then the Trace menu. For the scope you configure the Channel 
menu first and then the Trigger menu. 

Configuration menus for the timing analyzer start at chapter 16. For the 
state analyzer, menus start at chapter 8 and for the scope, start at 
chapter 22. 
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Whereto Go
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When you complete the system level configuration for the logic
analyzer in this menu, you need to complete the individual analyzer
configurations for analyzer 1, analyzer 2, or scope. To configure an
individual analyzer you will normally configure the Format menu first
and then the Trace menu. For the scope you configure the Channel
menu first and then the Trigger menu.

ConfIguration menus for the timing analyzer start at chapter 16. For the
state analyzer, menus start at chapter 8 and for the scope, start at
chapter 22.
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I/O Menu 
5 

Introduction This chapter describes the I/O and pop-up menus that you will use on 
your logic analyzer. The purpose and functions of each menu are 
explained in detail, and we have included many illustrations and 
examples to make the explanations clearer. 

The I/O menu allows you to perform I/O tasks with your logic analyzer. 
The tasks you can do with this menu areas follows: 

0 Print screens. 
l Perform disk operations. 
0 Configure the HP-II3 Interface. 
l Configure the RS-232C Interface. 
l Enable the analyzer to perform external triggering. 
l Run self tests on the analyzer. 

Accessing the You can access the I/O menu from any other menu in the system by 

I/O Menu pressing the I/O key on the front panel. Use the KNOB to roll the 
cursor through the menu. When the cursor is positioned over the 
option you desire, press SELECT. It lists the following options: 

a Done 
0 Print Screen 
0 PrintAll 
l Disk Operations 
0 I/O Port Configuration 
l External BNC Configuration 
l Self Test 

To exit the I/O menu, position the cursor over the Done option and 
press SELECT. This returns you to the menu you were in before you 
pressed the I/O key. 
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I/O Menu

Introduction

Accessing the
I/O Menu
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5

This chapter describes the I/O and pop-up menus that you will use on
your logic analyzer. The purpose and functions of each menu are
explained in detail, and we have included many illustrations and
examples to make the explanations clearer.

The I/O menu allows you to perform I/O tasks with your logic analyzer.
The tasks you can do with this menu areas follows:

• Print screens.
• Perform disk operations.
• Configure the HP-IB Interface.
• Configure the RS-232C Interface.
• Enable the analyzer to perform external triggering.
• Run self tests on the analyzer.

You can access the I/O menu from any other menu in the system by
pressing the I/O key on the front panel. Use the KNOB to roll the
cursor through the menu. When the cursor is positioned over the
option you desire, press SELECf. It lists the following options:

• Done
• Print Screen
• Print All
• Disk Operations
• I/O Port Configuration
• External BNC Configuration
• SelfTest

To exit the I/O menu, position the cursor over the Done option and
press SELECf. This returns you to the menu you were in before you
pressed the I/O key.
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Print Screen When you select the Print Screen option, the information on the screen 
is frozen and the message “PRINT in progress” appears at the top of 
the display. This message will not print. Only the STOP key is 
operational while data is being transferred to the printer. If you wish to 
stop a printout before it is completed, press the STOP key. 

- 

Print All The Print All option prints not only what is displayed on screen but 
what is below, and, in the Format Specification, what is to the right of 
the screen at the time you initiate the printout. 

Note 
Make sure the first line you wish to print is on screen when you select 
Print All. Lines above screen will not print. 

Use this option when you want to print all the data in menus like: 

l Timing Format Specification 
l State Format Specification 
l State Trace Specification 
0 State Listing 
l Disk Directory 
l Symbols 

If there is information below the screen, the information will be printed 
on multiple pages. In Timing and State Format Specifications, the print 
will be compressed when necessary to print data that is off-screen to 
the right. 

When you select the Print All option, the information on the screen is 
frozen, and the message “PRINT in progress’ appears at the top of the 
display. This message will not print. If you wish to stop the printout 
before it is completed, press the STOP key on the front panel. 
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When you select the Print Sc......n option, the information on the screen
is frozen and the message 'PRINT in progress' appears at the top of
the display. This message will not print. Only the STOP key is
operational while data is being transferred to the printer. Ifyou wish to
stop a printout before it is completed, press the STOP key.

The PrInt All option prints not only what is displayed on screen but
what is below, and, in the Format Specification, what is to the right of
the screen at the time you initiate the printout.

Make sure the first line you wish to print is on screen when you select
Print All. Lines above screen will not print.

Use this option when you want to print all the data in menus like:

• Timing Format Specification
• State Format Specification
• State Trace Specification
• State Listing
• Disk Directory
• Symbols

If there is information below the screen, the information will be printed
on multiple pages. In Timing and State Format Specifications, the print
will be compressed when necessary to print data that is off-screen to
the right.

When you select the Print All option, the information on the screen is
frozen, and the message 'PRINT in progress' appears at the top of the
display. This message will not print. Ifyou wish to stop the printout
before it is completed, press the STOP key on the front panel.

HP 16528/16538
Front-Panel Reference



Disk Operations The Disk Operations option allows YOU to perform operations 011 YOUR 
disk and with the files on your disk. For example, you can load a file 
from your di& store a file to your disk, or format a disk. The following 
pages describe the disk operations. For additional information on the 
disk operations, refer to Chapter 6, “Disk Drive Operations.” 

When you select Disk Operations, a new menu pops up. This menu is 
divided in two sections separated by a horizontal line. The top section 
displays the disk operation that is to be performed and the file or files 
that will be affected. 

The bottom section displays the files on the disk in alphabetical order. 
It also states the type of the file and a description, if one was specified 
at storage. If no disk is in the disk drive or if the disk is not a supported 
format, the appropriate message will be displayed. 
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Halfway down the bottom display are arrows at each side of the screen. 
These arrows tell you which file is to be operated on. To roll through 
the list of files, press the up/down ROLL key and rotate the KNOB. 
The file that is between the arrows in boldface type also appears in the 
FILE field in the top section of the display. 
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Disk Operations The Disk Operations option allows you to perform operations on your
disk and with the files on your disk. For example, you can load a file
from your disk, store a file to your disk, or format a disk. The following
pages describe the disk operations. For additional information on the
disk operations, refer to Chapter 6, "Disk Drive Operations."

When you select Disk Operations, a new menu pops up. This menu is
divided in two sections separated by a horizontal line. The top section
displays the disk operation that is to be performed and the file or files
that will be affected.

The bottom section displays the files on the disk in alphabetical order.
It also states the type of the file and a description, if one was specified
at storage. Ifno disk is in the disk drive or if the disk is not a supported
formal, the appropriate message will be displayed.
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Halfway down the bottom display are arrows at each side of the screen.
These arrows tell you which file is to be operated on. To roll through
the list of files, press the up/down ROLL key and rotate the KNOB.
The file that is between the arrows in boldface type also appears in the
FILE field in the top section of the display.
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The top section of the menu contains different types of fields. Pressing 
the Done field exits the Disk Operations menu and the I/O menu, 
returning you to the menu you were in before you pressed the I/O key. 
The field on the left-most side of the display is the operations field. It 
tells you which disk operation is to be performed. Next to that will 
usually be one or two file fields that tell you which file or files are to be 
acted upon. For several operations another field will appear in the top 
section. 

The Execute field executes the disk operation appearing in the 
operations field. For non-destructive operations, when Execute is 
selected the operation is immediately performed. For destructive 
operations a pop-up appears with two options: Cancel and Continue. 
Cancel lets you change your mind before the action is taken preventing 
any data from being lost mistakenly. Continue executes the operation. 

If you select the operations field, you will see a pop-up menu with nine 
options for disk operations, as shown. Each operation will now be 
discussed in detail. 
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Figure 5-2. Disk Operations Pop-up Menu 
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The top section of the menu contains different types of fields. Pressing
the Done field exits the Disk Operations menu and the I/O menu,
returning you to the menu you were in before you pressed the I/O key.
The field on the left-most side of the display is the operations field. It
tells you which disk operation is to be performed. Next to that will
usually be one or two file fields that teU you which file or files are to be
acted upon. For several operations another field will appear in the top
section.

The Execute field executes the disk operation appearing in the
operations field. For non-destructive operations. when Execute is
selected the operation is immediately performed. For destructive
operations a pop-up appears with two options: Cancel and Continue.
Cancel lets you change your mind before the action is taken preventing
any data from being lost mistakenly. Continue executes the operation.

Ifyou select the operations field, you will see a pop-up menu with nine
options for disk operations, as shown. Each operation will now be
discussed in detail.
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Figure 5-2. Disk Operations Pop-up Menu
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Load The Load operation allows you to load configuration files (including 
symbol tables), and inverse assemblers from a disk. Executing a Load 
operation loads the logic analyzer with the file whose name appears in 
the File field in the top section of the Disk Operations menu. Loading 
symbol or inverse assembler replaces those that are linked to the 
current configuration. 

When a Load operation is executed, a message “Loading file from disk” 
appears at the top of the display. After the file has been loaded, this 
message is replaced by “Load operation complete.” 

Disc Operations 

I Load 1 from file ICtlPDIFJ 1 

Figure 5-3. Load Operation 

Store The Store operation allows you to store all the setup information, data 
and inverse assembler links for the analyzer in a configuration file. You 
cannot store information for only one of the internal analyzers. The 
information and data present in the logic analyzer at the time the Store 
is initiated is stored on the disk. 

When you select Store from the operations pop-up menu, the top 
section of the Disk Operations menu looks similar to that shown in 
figure 5-4. In addition to the operations and file fields, there is a File 
description field. You can write an optional description of the file you 
are storing in this field. A file description is not necessary but may help 
identify a file in the future. 

When you name the file that you are storing, you must begin the file 
name with a letter. The name can contain up to ten characters. It can 
be any combination of letters and numbers, but it cannot contain any 
spaces. 

Entering a file description is similar to naming a file with three 
exceptions: you can enter up to 32 characters, start the description with 
a number, and enter spaces. 
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Load The Load operation allows you to load configuration files (including
symbol tables), and inverse assemblers from a disk. Executing a Load
operation loads the logic analyzer with the file wbose name appears in
the F'l1e field in the top section of the Disk Operations menu. Loading
symbol or inverse assembler replaces those that are linked to the
current configuration.

When a Load operation is executed, a message 'Loading file from disk'
appears at the top of the display. After the file has been loaded, this
message is replaced by 'Load operation complete.'
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Figure 5-3. Load Operation

Store The Store operation allows you to store all the setup information, data
and inverse assembler 1inks for the analyzer in a configuration file. You
cannot store information for only one of the internal analyzers. The
information and data present in the logic analyzer at the time the Store
is initiated is stored on the disk.

When you select Store from the operations pop-up menu, the top
section of the Disk Operations menu looks simi1ar to that shown in
figure 5-4. In addition to the operations and file fields, there is a File
description field. You can write an optional description of the file you
are storing in this field. A file description is not necessary but may help
identify a file in the future.

When you name the file that you are storing, you must begin the file
name with a letter. The name can contain up to ten characters. It can
be any combination of letters and numbers, but it cannot contain any
spaces.

Entering a file description is similar to naming a file with three
exceptions: you can enter up to 32 characters. start the description with
a number, and enter spaces.
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When you Execute the Store operation, the message “Storing 
configuration to disk” appears at the top of the display. After the file 
has been stored, the message is replaced with “Store operation 
complete” and the file name appears in the bottom section of the Disk 
Operations menu with its file type and a description, if you gave it one. 

- 
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Figure 5-4. Store Operation 

Autoload The Autoload operation allows a specified configuration file to be 
loaded at power up. When you select Autoload, the top section of the 
Disk Operations menu looks similar to that shown below. A field 
appears next to the operation field. When you select this field, a 
pop-up menu appears with the choices Enable and Disable . Enable 
causes the specified file to be automatically loaded at power up. 
Disable prevents any fde from being loaded at power up. 

Figure 5-5. Autoload Operation 

The file name in the file field can be changed with one of two methods. 
One method is to press the up/down ROLL key and rotate the KNOB 
to scroll through the list of files until the name of the desired file 
appears in the file field. The other method is to select the file field and 
use the Alpha Entry pop-up menu and the front-panel keypad to enter 
the name. 

Below the operations and file fields are two information lines. The first 
line indicates the status of autoload ( Enable or Disable ), and the 
second line tells you which file, if any, is enabled for autoload. When 
you select either Enable or Disable the autoload status of a file will not 
change until you select Execute. 

When you select Execute, after selecting Enable, the file whose name 
appears in the f2e field is selected for autoloading. The autoload status 
line will say Enable, and the autoload file line will state the name of the 
file . 
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When you Execute the Store operation, the message "Storing
configuration to disk" appears at the top of the display. After the 6le
bas been stored, the message is replaced with "Store operation
complete" and the 6le name appears in the bottom section of the Disk
Operations menu with its 6le type and a description, if you gave it one.
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Figure 5-4. Store Operation

Autoload The Autoload operation allows a specified configuration 6le to be
loaded at power up. When you select Autoload, the top section of the
Disk Operations menu looks similar to that shown below. A field
appears next to the operation field. When you select this field, a
pop-up menu appears with the choices Enable and Disable. Enable
causes the specified 6le to be automatically loaded at power up.
Disable prevents any 6le from being loaded at power up.
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Figure 5-5. Autoload Operation

The 6le name in the 6le field can be changed with one of two methods.
One method is to press the up/down ROLL key and rotate the KNOB
to scroll through the list of 6les until the name of the desired 6le
appears in the 6le field. The other method is to select the 6le field and
use the Alpha Entry pop-up menu and the front-panel keypad to enter
the name.

Below the operations and 6le fields are two information lines. The first
line indicates the status of autoload ( Enable or Disable ), and the
second line tells you which 6le, if any, is enabled for autoload. When
you select either Enable or Disable the autoload status of a 6le will not
change until you select Execute.

When you select Execute, after selecting Enable, the 6le whose name
appears in the 6le field is selected for autoloading. The autoload status
line will say Enable, and the autoload me line will state the name of the
me.
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Also, a file labeled AUTOLOAD is added to the bottom section of the 
display. This file is not a configuration file. It contains information the 
logic analyzer needs to load the chosen file at power up. If you disable 
autoloading, the file labeled AUTOLOAD does not disappear. You 
must Purge it to erase it from your disk. The Purge disk operation is 
covered later in this chapter. If Autoload is disabled, the logic analyzer 
will load the default configuration at power up. 

COPY The Copy operation allows you to copy a file to the same disk or to 
another disk. When you select Copy, the top section of the Disk 
Operations menu will look similar to that below. 
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Figure 5-6. Copy Operation 

Notice that there are two file fields. You can specify the file you are 
copying from and the file you are copying to. When you select either 
file field, you will get an Alpha Entry pop-up menu. You can use this 
menu and the keypad on the front panel to enter the name of the file. 
For the file that you are copying from, it is usually easier to use the 
up/down ROLL key and the KNOB to select one of the files on the . 
disk rather than to use the Alpha Entry menu. 

When you select Execute you will see a pop-up that tells you to insert 
the disk onto which you want to copy the file. There are also two fields 
in the pop-up. One is labeled Continue. You select Continue after you 
have inserted the disk and are ready to copy the file. The other field is 
labeled Stop. Selecting the Stop field halts the copy and returns you to 
the Disk Operations menu. 

If you insert the destination disk and select Continue, the file will be 
copied. If the file is long, you might have to swap the source and 
destination disks again. The logic analyzer tells you if you need to 
reinsert the source disk to continue copying the file. You can also copy 
to the same disk, making the source and destination disk the same. 
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Also, a file labeled AUTOLOAD is added to the bottom section of the
display. This file is not a configuration file. It contains information the
logic analyzer needs to load the chosen file at power up. Ifyou disable
autoloading, the file labeled AUTOLOAD does not disappear. You
must Purge it to erase it from your disk. The Purge disk operation is
covered later in this chapter. IfAutoload is disabled, the logic analyzer
will load the default configuration at power up.

Copy The Copy operation allows you to copy a file to the same disk or to
another disk. When you select Copy, the top section of the Disk
Operations menu will look similar to that below.
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Figure 5-6. Copy Operation

Notice that there are two file fields. You can specify the file you are
copying from and the file you are copying to. When you select either
file field, you will get an Alpha Entry pop-up menu. You can use this
menu and the keypad on the front panel to enter the name of the file.
For the file that you are copying from, it is usually easier to use the
up/down ROLL key and the KNOB to select one of the files on the
disk rather than to use the Alpha Entry menu.

When you select Execute you will see a pop-up that tells you to insert
the disk onto which you want to copy the file. There are also two fields
in the pop-up. One is labeled Continue. You select Continue after you
have inserted the disk and are ready to copy the file. The other field is
labeled Stop. Selecting the Stop field halts the copy and returns you to
the Disk Operations menu.

Ifyou insert the destination disk and select Continue, the file will be
copied. If the file is long, you might have to swap the source and
destinatioo disks again. The logic analyzer tells you ifyou need to
reinsert the source disk to continue copying the file. You can also copy
to the same disk, making the source and destination disk the same.
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Duplicate Disk The Duplicate Disk operation allows you to duplicate all the files on 
one disk to another. When you select this option, only the operations 
field appears in the top section of the Disk Operations menu. The disk - 
is automatically formatted in this operation. 

Disc DDorotloar aiia 

Figure W. Duplicate Disk Operation 

When you select Execute, you will see a pop-up with a message telling 
you what occurs when a disk is duplicated. The pop-up also contains 
two fields: Cancel and Continue. Cancel stops the duplicating process 
and returns you to the Disk Operations menu. Continue executes the 
operation. If you select Continue, the display goes blank except for the 
message “Insert source disk - hit select when ready.” Insert the disk you 
want to duplicate and press SELECT. After the logic analyzer reads 
the disk, it displays the message “Insert destination disk - hit select. 
when ready.” Insert the disk to which you want to copy and press 
SELECT. The analyzer will tell you that it’s writing to the disk. 

Figure 5-8. Duplicate Disk Pop-up Menu - 

The process of duplicating a disk is an iterative one; i.e., more than one 
swapping of disks may be necessary before all files are transferred. If 
this is the case the logic analyzer will repeat the message telling you to 
insert the source disk. Insert the source disk and press SELECT. The 
analyzer remembers where it stopped duplicating the first time and 
starts reading from that location. When the analyzer is ready, insert the 
destination disk and press SELECT. You will never have to swap disks 

-\ 

more than three times. 
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Duplicate Disk The Duplicate Disk operation allows you to duplicate all the files on
one disk to another. When you select this option, only the operations
field appears in the top seetion of the Disk Operations menu. The disk
is automatiea1ly formatted in this operation.
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Figure 5-7. Duplicate Disk Operation

When you select Execute, you will see a pop-up with a message teIling
you what occurs when a disk is duplicated. The pop-up also contains
two fields: Cancel and Continue. Cancel stops the duplicating process
and returns you to the Disk Operations menu. Continue executes the
operation. Ifyou select Continue, the display goes blank except for the
message "Insert source disk - hit select when ready." Insert the disk you
want to duplicate and press SELECT. After the logic analyzer reads
the disk, it displays the message "Insert destination disk - hit select
when ready." Insert the disk to which you want to copy and press
SELECT. The analyzer will tell you that it's writing to the disk.
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Figure 5-8. Duplicate Disk Pop-up Menu

The process of duplicating a disk is an iterative one; i.e., more than one
swapping of disks may be necessary before all files are transferred. If
this is the case the logic analyzer will repeat the message teIling you to
insert the source disk. Insert the source disk and press SELECT. The
analyzer remembers where it stopped duplicating the first time and
starts reading from that location. When the analyzer is ready, insert the
destination disk and press SELECT. You will never have to swap disks
more than three times.
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After the duplication process is complete, the logic analyzer displays a 
message telling you what to do next. If you want to copy another disk, 
press the FORMAT key on the front panel. The analyzer will repeat its 
message to insert the source disk. If you do not want to copy any more 
disks, insert the system disk and press the SELECT key. This reboots 
the system 

,- 

Note 
Duplicating a disk destroys any existing configurations and data on the 
destination disk. Make sure that the disk to which you are duplicating is 
the correct disk. 

Pack Disk The Pack Disk operation reorganizes the files on the disk making 
room for more. When a file is purged, it is not removed from the disk 
even though it doesn’t appear in the Disk Operations menu. Packing a 
disk moves files up, creating space at the bottom of the disk memory. 

When you select Pack Disk, the top section of the Disk Operations 
menu looks similar to that shown below. Selecting Execute starts the 
process. After the packing is completed, the message “Disk packing 
complete” appears at the top of the screen. 

Dl*c oparatlmnr CD-4 

t Pack Disc 1 

Figure 5-9. Pack Disk Operation . 

Rename The Rename operation lets you rename a file. When you select this 
option, the display will look similar to that shown in figure 5-10. 

You will see a file field that tells you what the old name of the file is, 
and a file field that tells you what the new name will be. If you select 
either one of the file fields, an Alpha Entry pop-up menu appears. You 
can use this menu and the keypad on the front panel to enter the name 
of the file. For the field with the old file name, it is usually easier to use 
the up/down ROLL key and the KNOB to select the desired file rather 
than to use the Alpha Entry pop-up menu. 
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Note .,

Pack Disk

After the duplication process is complete, the logic analyzer displays a
message telling you what to do next. Ifyou want to copy another disk,
press the FORMAT key on the front panel. The analyzer will repeat its
message to insert the source disk. Ifyou do not want to copy any more
disks, insert the system disk and press the SELECf key. This reboots
the system.

Duplicating a disk destroys any existing configurations and data on the
destination disk. Make sure that the disk to which you are duplicating is
the correct disk.

The Pack Disk operation reorganizes the files on the disk, making
room for more. When a file is purged, it is not removed from the disk
even though it doesn't appear in the Disk Operations menu. Packing a
disk moves files up, creating space at the bottom of the disk memory.

When you select Pack Disk, the top section of the Disk Operations
menu looks similar to that shown below. Selecting Execute starts the
process. After the packing is completed, the message "Disk packing
complete" appears at the top of the screen.

I P~Ck Disc

Figure 5-9. PIck Disk Operation

Rename The Rename operation lets you rename a file. When you select this
option, the display will look simi1ar to that shown in figure 5-10.

You will see a file field that tells you what the old name of the file is,
and a file field that tells you what the new name will be. Ifyou select
either one of the file fields, an Alpha Entry pop-up menu appears. You
can use this menu and the keypad on the front panel to enter the name
of the file. For the field with the old file name, it is usually easier to use
the up/down ROLL key and the KNOB to select the desired file rather
than to use the Alpha Entry pop-up menu.

HP 16528/16538
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To start the rename operation, select Execute. The file will be renamed 
and relocated alphabetically in the file list in the bottom section of the 
Disk Operations menu. 

If you try to rename a file with a name that already exists, a message 
will tell you that a file already exists with that name, and the file will not 
be renamed. 

Figure HO. Rename Operation 

Purge The Purge operation allows you to delete a file from a disk. When you 
select this option, the display will look similar to that shown below. 

The file field contains the name of the file to be purged. You can 
change the file in this field either by positioning the cursor on the field 
and selecting it to access an Alpha Entry pop-up menu, or by using the 
up/down ROLL key and the KNOB to move among the files. 

When you select Execute you will see a pop-up with the choices 
Cancel and Continue. Cancel lets you stop the Purge operation and 
returns you to the Disk Operations menu. Continue purges the file 
whose name appears in the file field. 

Note ml 4 A purged file cannot be recovered. Make sure the file that is being 
purged is the correct one. 

Figure 5-l 1. Purge Operation 
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To stan the rename operation, select Execute. The file will be renamed
and relocated alphabetically in the file list in the bottom section of the
Disk Operations menu.

Ifyou try to rename a file with a name that already exists, a message
will tell you that a file already exists with that name, and the file will not
be renamed.

11se ',.rlU,-

Rlnl,... ! fll, ICAART2..E I,e lCHfWlT3J
I E.,cut. )

Figure 5-10. Rename Operation

Purge The Purge operation allows you to delete a file from a disk. When you
select this option, the display will look similar to that sbown below.

The file field contains the name of the file to be purged. You can
cbange the file in this field either by positioning the cursor on the field
and selecting it to access an Alpha Entry pop-up menn, or by using the
up/down ROLL key and the KNOB to move among the files.

When you select Execute you will see a pop-up with the choices
Cancel and Continue. Cancel lets you stop the Purge operation and
returns you to the Disk Operations menu. Continue purges the file
whose name appears in the file field.

I/O Menu
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Note ..
A purged file cannot be recovered. Make sure the file that is being
purged is the correct one.

Pur;1 I til. I DWlT2....£

Figure 5-11. Purge Operation
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Format Disk The Format Disk operation formats a disk, purging all previous files on 
the disk. When you select this option, the display will look similar to 
thatshowninfigure5-12. 

Selecting Execute gives you a pop-up with the choices Cancel and 
Continue. Cancel stops the format operation and returns you to the 
Disk Operation menu. If you select Continue, the disk will be 
formatted. The message “Disk format in progress” will appear at the 
top of the screen. When the formatting is complete, all the files will be 
deleted. 

Note 
Formatting a disk purges all the files on the disk. Make sure the disk is 
the correct one to be formatted because purged files cannot be 
recovered. 

Format Disc 

GEEa 

Figure 5-12. Format Disk Operation 
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Format Disk The Format Disk operation formats a disk, purging all previous files on
the disk. When you select this option, the display will look similar to
that shown in figure 5-12.

Selecting Execute gives you a pop-up with the choices Cancel and
Continue. Cancel stops the format operation and returns you to the
Disk Operation menu. Ifyou select Continue, the disk will be
formatted The message 'Disk format in progress' will appear at the
top of the screen. When the formatting L' complete, all the files will be
deleted.

Note ,.
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Formatting a disk purges all the files on the disk. Make sure the disk is
the correct one to be formatted because purged files cannot be
recovered.

J Fcrllet [Hee

Figure 5-12. Format Disk Operation
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I/o Port 
Configuration 

The I/O Port Configuration option in the I/O menu enables you to 
configure the logic analyzer for sending configuration, waveforms and 
listings to a printer or controller via HP-IB or RS-232C. 

When you place the cursor on the External I/O Configuration option 
and press SELECT, you will see the menu shown in figure 543. 

Ewtsrnrl 110 Put Cmnffgurmtior Coon;-) 

Prlntor connoctod to -1 Controller connoctod to I] 

US-2324 Configuration HPIb Conf igurr lion 

Protocol *~I HPIB bddrorr 1 [T] 

stop bits ’ 1 1 J 

Par 1 ty 1 INansJ 

Baud rat. ’ r 2400 1 

Oats Bitt * 8 

Psinter Inforrtlmn 

Prtntar lILesorJet] Paper uiclth : vj 

Figure 5-13. External I/O Port Configuration Menu 

The HP 1652B/53B is equipped with a standard RS-232C interface and 
an HP-IB interface that allows you to connect to a printer or controller. 
Connecting a controller gives you remote access for running 
measurements, up-loading and down-loading configurations and data, 
and outputting to a printer. The controller interface is explained in 
more detail in the HP 16.52B/l653B Rogtwnming Rqerence Manual. 

Various HP-II3 and RS-232C graphics printers can be connected to the 
logic analyzer. Configured menus as well as waveforms and other data 
can be printed for complete measurement documentation. The printer 
interface is explained in more detail in Chapter 7. 
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I/O Port
Configuration

The I/O Port Configuration option in the I/O menu enables you to
configure the logic analyzer for sending configuration, waveforms and
listings to a printer or controller via HP-IB or RS-232C.

When you place the cursor on the External I/O Configuration option
and press SELECf, you will see the menu shown in figure 5-13.

Printer conn,e"e! to I RS-2J2-e I Controll.r cClnn.ct.cl to HPI" I

1S-2J2-C C.nU...... lU. "'II cOIUg.nUoll
Pratocol ' I XON/XOFf! HPUI flddr ... ' I 7

Stop 81 t, ,

Ptlrt ty Nonl

III~d rot.' 20100

Ollie IUt, ' e

Pslnt,r Inro,..tt."
Printer ,h.llstr..Jel PllpU width '~
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Figure 5-13. External I/O Port Configuration Menu

The HP 1652B/53B is equipped with a standard RS-232C interface and
an HP-IB interface that allows you to connect to a printer or controller.
Connecting a controller gives you remote access for running
measurements, up-loading and down-loading configurations and data,
and outputting to a printer. The controller interface is explained in
more detail in the HP 1652B/1653B Programming Reference Manual.

Various HP-IB and RS-232C graphics printers can be connected to the
logic analyzer. Configured menus as well as waveforms and other data
can be printed for complete measurement documentation. The printer
interface is explained in more detail in Chapter 7.
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COnfigUring the You configure the HP-IB or RS-232C interfaces for a controller or a 
Interfaces printer by first selecting the I/O menu. Then you select the J/O Port 

Configuration field to display the External I/O Port Configuration 
menu. When the menu appears, select either field at the top of the 
menu to switch the interfaces between a printer and a controller. 
Whenever you change the configuration for one interface, the other 
interface automatically changes to the opposite configuration. 

EHmrnal I/O Port Configuration (iGX) 

Printer connected to 1-1 Controller connected to 1-1 

Figure 5-14. Interface Configurations 

The HP-IB printer must be set to Listen Ah~~ys for the HP-IB 
interface. In this mode, no HP-IB addressing is necessary. There are 
two fields at the bottom of the menu that allow you to select the printer 
type and paper width. 

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard’s 
implementation of IEEE Standard 48%lW8, “Standard Digital 
Interface for Programmable Instrumentation.” The HP-IB is a carefully 
defined interface that simplifies the integration of various instruments 
and computers into systems. It uses an addressing technique to ensure 
that each device on the bus (interconnected by HP-IB cables) receives 
only the data intended for it. To accomplish this, each device is set to a 
different address and this address is used to communicate with other 
devices on the bus. 

Selecting an Address. The HPIB address can be set to 32 different 
HP-ES addresses, from 0 to 31. Simply choose an address that is 
compatible with your device and/or software. The default is 7. 

HP 16528/16538 I/O Menu 
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Configuring the
Interfaces

You configure the HP-IB or RS-232C interfaces for a controller or a
printer by first selecting the I/O menu. Then you select the I/O Port
Configuration field to display the External I/O Port Configuration
menu. When the menu appears, select either field at the top of the
menu to switch the interfaces between a printer and a controller.
Whenever you change the configuration for one interface, the other
interface automatically changes to the opposite configuration.

Exl.rne. I/O Port Cant~Dur.tlDn
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Prtnter connected to I RS-232-C I Controller connected to I HPIB

Figure 5-14. Imerfece Configurations

The HP-IB printer must be set to Uslen Always for the HP-IB
interface. In this mode, no HP-IB addressing is necessary. There are
two fields at the bottom of the menu that allow you to select the printer
type and paper width.

The HP-IB Imerfece

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard's
implementation of IEEE Standard 488-1978, 'Standard Digital
Interface for Programmable Instrumentation.' The HP-IB is a carefully
defined interface that simplifies the integration of various instruments
and computers into systems. It uses an addressing technique to ensure
that each device on the bus (interconnected by HP-IB cables) receives
only the data intended for it. To accomplish this, each device is set to a
different address and this address is used to communicate with other
devices on the bus.

Selecting an Address. The HP-IB address can be set to 32 different
HP-IB addresses, from 0 to 31. Simply choose an address that is
compatible with your device and/or software. The default is 7.
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Integer Entry Pop-up 

To select an address: 

1. Select the External I/O Port Configuration menu and place the 
cursor in the field directly to t&e right of HP-IB Address:. Press 
SELECT and an Integer Entry pop-up appears. See figure 5-1. 

- 

I 
Ertwnml I/O Part Configuration (Tzir) 

Printrr connectad to rRS-2321] Control Iar connoc tad to [T] 

I RE232-C Conllgurrtion HfIb Conf iaurstion 

stop bits 8 1 1 
17) 

/ 

Data B;tt ’ e 

I 
Plirtw fnforwthn 

Prtnter +zzziq Paper uldth : l-i!i?F] 

171 

Figure 5-15. Integer Entry Pop-up 

2. When the pop-up appears, either rotate the knob or use’ the 
keypad to enter the address. If you enter an address greater than 
31, the address will default to 31 when you select Done. 

3. When you are finished entering the HP-IB address, select Done. 
The pop-up closes, placing your selection in the appropriate field. 

The RS-232C Interface 

The RS-232C interface is Hewlett-Packard’s implementation of EIA 
Recommended Standard RS-232C, “Interface Between Data Terminal 
Equipment and Data Communications Equipment Employing Serial 
Binary Data Interchange.” With this interface, data is sent one bit at a 
time and characters are not synchronized with preceding or subsequent 
data characters. Each character is sent as a complete entity without 
relationship to other events. 

- 

Protocol. Protocol governs the flow of data between the instrument and 
the external device. The protocol options are None and XON/xOFF. . 
The default setting is XON/XOFF. 

I/O Menu HP 16528/1653B 
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To select an address:

1. Select the ExlernalllO Port Configuration menu and place the
cursor in the field directly to the right of HP·IB Address:. Press
SELECf and an Integer Entry pop-up appears. See figure 5-15.

E.t....... JIO , ... t CDftU,unUIHI C!2DD
Pqnter (:onnlctla to IIlS-2JZ-e I ContrOller connlctld to I HPla I

15-232-C tlftf 1'llrlUOIl "'11 t IIf unUon
~rotocal ,~ (Done I ' I 7 Ihtl",. Entrv

Slop 81 ts 'C::::J1.0-( 7 )
Port "- Boud rote I '"'' j

DoU f1111 , •
Plt1lt... rnfo,..U,n

Prlnur fLlLurJet I Pllplr l.'ldtl'l l:A:EJ

Figure 5-15. Integer Emry Pop-up

2. When the pop-up appears, either rotate the knob or use'the
keypad to enter the address. Ifyou enter an address greater than
31, the address will default to 31 when you select Done.

3. When you are finished entering the HP-IB address, select Done.
The pop-up closes, placing your selection in the appropriate field.

The RS-232C Imerface

The RS-232C interface is Hewlett-Packard's implementation of EIA
Recommended Standard RS-232C, 'Interface Between Data Terminal
Equipment and Data Communications Equipment Employing Serial
Binary Data Interchange.' With this interface, data is sent one bit at a
time and characters are not synchronized with preceding or subsequent
data characters. Each character is sent as a complete entity without
relationship to other events.

Protocol. Protocol governs the flow of data between the instrument and
the external device. The protocol options are None and XON/XOFF.
The default setting is XON/xOFF.

HP 16528116538
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Figure 5-W. Protocol Pop-up Menu 
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With less than a 5-wire interface, selecting None does not allow the 
sending or receiving device to control how fast the data is being sent. 
No control over the data flow increases the possibility of missing data 
or transferring incomplete data. With a full 5-wire interface, selecting 
None allows a hardware handshake to occur. With a hardware 
handshake, hardware signals control data flow. The HP l3242G cable 
allows the HP 1652B/l653BA to support hardware handshake. 

With XON/XOFF, the receiver controls the data flow. By sending 
XOFF (ASCII decemall9) over it’s transmit data line, the reciever 
requests that the sender disables data transmission. A subsequent 
XON (ASCII decimal 17) allows the sending device to resume data 
transmission 

Data Bits. Data bits are the number of bits sent and received per 
character that represent the binary code of that character. The HP 
1652B/53B supports S-bit only. 

Stop Bits. Stop bits are used to identify the end of the character. The 
number of stop bits must be the same for both the controller and the 
logic analyzer. The options are 1,15, or 2 stop bits per character. The 
default setting is 1. 

1 

I 1 l/2 
2 

Figure 5-17. Stop Bits Pop-up Menu 

Parity. The parity bit detects errors as incoming characters are 
received. If the parity bit does not match the expected value, the 
character is assumed to be incorrectly received. The action taken when 
an error is detected depends on how the interface and the device 
program are configured. 

I/O Menu 
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Figure 5-16. Protocol Pop-up Menu

With less than a 5-wire interface, selecting None does not allow the
sending or receiving device to control how fast the data is being sent.
No control over the data flow increases the possibility of missing data
or transferring incomplete data. With a fu115-wire interface, selecting
None allows a hardware handshake to occur. With a hardware
handshake, hardware signals control data flow. The HP 132420 cable
allows the HP 1652B/1653BA to support hardware handshake.

With XON/xOFF, the receiver controls the data flow. By sending
XOFF (ASCn decemal19) over it's transmit data line, the reciever
requests that the sender disables data transmission. A subsequent
XON (ASCn decimal 17) allows the sending device to resume data
transmission

Data Bits. Data bits are the number of bits sent and received per
character that represent the binary code of that character. The HP
1652B/53B supports 8-bit only.

Stop Bits. Stop bits are used to identify the end of the character. The
number of stop bits must be the same for both the controller and the
logic analyzer. The options are 1,1.5, or 2 stop bils per character. The
default setting is 1.

Figure 5-17. Stop Bits Pop-up Menu

Parity. The parity bit detects errors as incoming characters are
received. If the parity bit does not match the expected value, the
character is assumed to be incorrectly received. The action taken when
an error is detected depends on how the interface and the device
program are configured.
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Parity is determined by the requirements of the system. The parity bit 
may be included or omitted from each character by enabling or 
disabling the parity function. The options are None, Odd, or Even. The 
default setting is None. 

Figure 5-18. Parity Pop-up Menu 

Baud Rate. The baud rate is the rate at which bits are transferred 
between the interface and the peripheral. The baud rate must be set to 
transmit and receive at the same rate as the peripheral, or data cannot 
be successfully transferred. The available baud rates are 110 to 19.2k. 
The default setting is 9600. 

Figure 5-19. Baud Rate Popup Menu 

Printer. You can specify which printer you are using by selecting the 
Printer attribute field and choosing one of the options in the pop-up. 
The options are ThinkJet, QuietJet, 

9 
serJet, and Alternate. 

Alternate allows you to use an Epson compatible printer. The default 
printer option is ThinkJet. 
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Parity is determined by the requirements of the system. The parity bit
may be included or omitted from each character by enabling or
disabling the parity function. The options are None, Odd, or Even. The
default setting is None.

None
Odd
Even

Figure 5-18. Parity Pop-up Menu

Baud Rate. The baud rate is the rate at which bits are transferred
between the interface and the peripheral. The baud rate must be set to
transmit and receive at the same rate as the peripheral, or data cannot
be successfully transferred. The available baud rates are 110 to 19.2k.
The default setting is 9600.

110
300
600
1200
2400
4000
9600
19200

Figure 5-19. Baud Rate Pop-up Menu

Printer. You can specify which printer you are using by selecting the
Printer attribute field and choosing one of the options in the pop-up.
The options are ThinkJel, QuietJel, ~serJel, and Alternate.
Alternate allows you to use an Epson compatible printer. The default
printer option is ThinkJet.
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Figure 5-20. Printer Pop-up Menu 

Paper Width. The logic analyzer offers two options for paper width: 8.5 
and 13.5 inches. Selecting the Paper Width attribute field gives you a 
pop-up with which you can make your choice. 

8.5- El 13.5w 

Figure S-21. Paper Width Pop-up Menu 

The HP ThinkJet and HP LaserJet series printers require a paper 
width of 8.5 inches and the HP QuietJet series printers require a paper 
width of 13.5 inches. If you have an HP ThinkJet or HP LaserJet 
printer but have set the paper width to 13.5 inches, the logic analyzer 
tells the printer to compress the print so it will fit on a page. The results 
may not be satisfactory. If you have an Epson@ compatible printer, 
check your printer manual to see which size is required. 

External BNC On the rear panel of the logic analyzer are two BNC connectors. One 

Configuration BNC is an input for an external trigger source. The other is used to 
output a trigger source. The External BNC Configuration option in the 
I/O menu identifies one of the two internal machines or scope to be the 
trigger source for an external instrument. 

When you select this option you will see a field next to the words “BNC 
output armed by.” Selecting this field gives you a pop-up with either 
two or three options. One option is Off. This indicates that the logic 
analyzer will not trigger an external instrument. The other options are 
the internal analyzers, listed by name. You can select the analyzer for 
triggering your external instrument by using the KNOB to position the 
cursor on the appropriate name and pressing SELECT. 

HP 1652B/1653B 
Front-Panel Reference 

I/O Menu 
5-17 

External BNC
Configuration
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ThinkJet
QUletJet
LaserJet
Al ternate

Figure 5-20. Printer Pop-up Menu

Paper Width. The logic analyzer offers two options for paper width: 8.5
and 13.5 inches. Selecting the Paper Width attribute field gives you a
pop-up with which you can make your choice.

Figure 5-21. Paper Width Pop-up Menu

The HP TbinkJet and HP LaserJet series printers require a paper
width of 8.5 inches and the HP QuietJet series printers require a paper
width of 13.5 inches. Ifyou have an HP TbinkJet or HP Lasedet
printer but have set the paper width to 13.5 inches, the logic analyzer
tells the printer to compress the print so it will fit on a page. The results
may not be satisfactory. Ifyou have an Epson® compatible printer,
check your printer manual to see which size is required.

On the rear panel of the logic analyzer are two BNC connectors. One
BNC is an input for an external trigger source. The other is used to
output a trigger source. The External BNC ConfIgUration option in the
I/O menu identifies one of the two internal machines or scope to be the
trigger source for an external instrument.

When you select this option you will see a field next to the words 'BNC
output armed by.' Selecting this field gives you a pop-up with either
two or three options. One option is OIT. This indicates that the logic
analyzer will not trigger an external instrument. The other options are
the internal analyzers, listed by name. You can select the analyzer for
triggering your external instrument by using the KNbB to position the
cursor on the appropriate name and pressing SELECT.
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If for some reason both of the internal analyzers are off, selecting the 
External BNC Configuration option gives you the message “BNC 
output armed by : Off (note: both machines are off).” 

Self Test 

I 
Note ‘@ 

The Self Test option in the I/O menu allows you to run a self test on the 
logic analyzer. The self test is on the PV disk. Selecting this option 
gives you a pop-up telling you what effect the self test has on 
the analyzer. The pop-up also contains two fields: Cancel and Start 
Self Test. Cancel lets you change your mind about running the self test. 
Selecting this field returns you to the I/O menu. Selecting the Start Self 
Test field causes your logic analyzer to load the self test from the disk 
and run through it. Before selecting this field you must insert the 
master disk with the self test on it. 

Running the self test destroys all current configurations and data. 
Make sure that you save any important configurations on a disk before 
running any of the self tests. 

For a description of the individual self tests, refer to appendix E, in 
volume 2 of this manual. 
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Self Test

I
Note II
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If for some reason both of the internal analyzers are off, selecting the
External BNC Configuration option gives you the message "BNe
output armed by: Off (note: both machines are oft)."

The Self Test option in the I/O menu allows you to run a self test on the
logic analyzer. The self test is on the PV disk. Selecting this option
gives you a pop-up telling you what effect the self test has on
the analyzer. The pop-up also contains two fields: Cancel and Start
SelfTest. Cancel lets you change your mind about running the self test.
Selecting this field returns you to the I/O menu. Selecting the Start Self
Test field causes your logic analyzer to load the self test from the disk
and run through it. Before selecting this field you must insert the
master disk with the self test on it.

Running the self test destroys all current configurations and data.
Make sure that you save any important configurations on a disk before
running any of the self tests.

For a description of the individual self tests, refer to appendix E, in
volume 2 of this manual.
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Disk Drive Operations 

Introduction This chapter describes the disk operations of the HP 1652B/53B in a 
task format. The disk operations are described in detail in chapter 5. 

The Disk Nine disk operations are available: 

Operations 
Available 

0 
l 

- 

Load - Instrument configurations and data can be loaded from 
the disk. Inverse assemblers can be loaded. 

Store - Instrument configurations and data can be stored on disk. 
System files cannot be stored. 

Autoload - Designates a configuration file to be loaded 
automatically the next time the HP 1652B/53B is turned on. 

Copy - Any file on the disk can be copied from one disk to 
another or to the same disk. 

Duplicate Disk - All files from one disk are copied to another 
disk. The directory and all files on the destination disk will be 
destroyed with this operation. The copied files are packed on the 
new disk as they are copied. 

Pack Disk - This function packs files on a disk. Packing removes 
all empty or unused sectors between files on a disk so that more 
space is available for files at the end of the disk. 

Rename - Any filename on a disk can be changed to another 
name. 

Purge - Any file on a disk can be purged (deleted) from the disk. 

Format Disk - Any two-sided 3.5inch floppy disk can be 
formatted or initialized. The directory and all files on the disk will 
be destroyed with this operation. 

HP 1652B/1653B Disk Drive Operations 
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This chapter describes the disk operations of the HP 1652B/53B in a
task format. The disk operations are described in detail in chapter 5.

Nine disk operations are available:

• Load - Instrument configurations and data can be loaded from
the disk. Inverse assemblers can be loaded.

• Store - Instrument configurations and data can be stored on disk.
System files cannot be stored.

• Autoload - Designates a configuration file to be loaded
automatically the next time the HP 1652B/53B is turned on.

• Copy - Any file on the disk can be copied from one disk to
another or to the same disk.

• Duplicate Disk - All files from one disk are copied to another
disk. The directory and all files on the destination disk will be
destroyed with this operation. The copied files are packed on the
new disk as they are copied.

• Pack Disk - This function packs files on a disk. Packing removes
all empty or unused sectors between files on a disk so that more
space is available for mes at the end of the disk.

• Rename· Any filename on a disk can be changed to another
name.

• Purge - Any me On a disk can be purged (deleted) from the disk.

• Format Disk· Any two-sided 3.5-inch floppy disk can be
formatted or initialized. The directory and all mes on the disk will
be destroyed with this operation.
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Although default values are provided for these disk operations, you 
may have to specify additional information. This information is entered 
by selecting the appropriate fields displayed for each disk operation. 
Disk operations are initiated by selecting the Execute field If there is a 
problem or additional information is needed to execute an operation, 
an advisory appears near the top center of the screen displaying the 
status of the operation (an error message prompts to swap disks, etc.). 

-- 

If executing a disk operation could destroy or damage a file, another 
pop-up appears with the options Cancel and Continue when you select 
Execute. If you don’t want to complete the operation, select Cancel to 
cancel the operation. Otherwise, select Continue and the operation will 
be executed. 
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Although default values are provided for these disk operations, you
may have to specify additional information. This information is entered
by selecting the appropriate fields displayed for each disk operation.
Disk operations are initiated by selecting the Execute field. If there is a
problem or additional information is needed to execute an operation,
an advisory appears near the top center of the screen displaying the
status of the operation (an error message prompts to swap disks, etc.).

If executing a disk operation could destroy or damage a file, another
pop-up appears with the options Cancel and Continue when you select
Execute. Ifyou don't want to complete the operation, select Cancel to
cancel the operation. Otherwise, select Continue and the operation will
be executed.
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- Accessing the To display the Disk Operations menu, press the I/O menu key. 

Disk Menu When the I/O pop-up menu appears, place the cursor on Disk 
Operations and press SELECT. You will see the Disk Operations 
menu, 
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Figure &l. Disk Operation Menu 

Accessing the
Disk Menu

To display the Disk Operations menu, press the I/O menu key.

When the I/O pop-up menu appears, place the cursor on Disk
Operations and press SELECf. You will see the Disk Operations
menu.

DIK .,.,.UIOllS

l08d I from 111, I D~~MTEST
I hllCuh )

f! '100110

• DlllmEST
MI)(EODEncl

Tug'

115t/l-e.f1,
16S0/1_tDnI1 R

n"cr!gl!gn

TDIIIIi DI~
MIICED noDE DEtlO •

HP 16528/16538
Front-Panel Reference

Figure 6-1. Disk Operation Menu
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Selecting a To select a disk operation, place the cursor on the field directly below 

Disk Operation Disk Operations and press SELECT. You will see the following 
pop-up: 

Load A 
Store 1 

Auto1 oad 
l ’ . 

COPY L 
Duplicate Disc r 

Pack Disc 1 1 
Rename , 
Purge 

Format Disc 

Figure 6 - 2. Disk Operations Popup Menu 

When the pop-up appears, place the cursor on the operation you want 
and press SELECT. After you select an option, the pop-up closes and 
displays the fields required for your operation. For example, select 
Store. The Disk Operations menu now looks like this: 
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Selecting a
Disk Operation

To select a disk operation, place the cursor on the field directly below
Disk Operations and press SELECf. You will see the following
pop-up:

Load
Store

Autoload
Copy

DupIlca te Disc
Pack Disc

Rename
Purge

Format Disc

Figure 6 • 2. Disk Operations Pop-up Menu

When the pop-up appears, place the cursor on the operation you want
and press SELECf. After you select an option, the pop-up closes and
displays the fields required for your operation. For example, select
Store. The Disk Operations menu now looks like this:
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.Disk Operation The disk operation parameters consist of the information that the disk 

Parameters operation acts upon. They tell the logic analyzer the names, types, and 
descriptions of files. To change these parameters, select the 
appropriate field and the field will either toggle to the opposite 
function or a pop-up will appear. If a pop-up appears, select the 
appropriate option or enter data with the keypad. 

To initiate the disk operation function you have selected, place the 
cursor on Execute. A pop-up appears with Continue and Cancel. To 
continue, place the cursor on Continue and press SELECT. To cancel 
place the cursor on Cancel and press SELECT. The Autoload, Pack 
Disk, and Rename functions immediately execute because they are not 
destructive to the files. These functions do not give you the Cancel and 
Continue options. 
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Disk Operation
Parameters

The disk operation parameters consist of the information that the disk
operation acts upon. They tell the logic analyzer the names, types, and
descriptions of files. To change these parameters, select the
appropriate field and the field will either toggle to the opposite
function or a pop-up will appear. If a pop-up appears, select the
appropriate option or enter data with the keypad.

To initiate the disk operation function you bave selected, place the
cursor on Execute. A pop-up appears with Continue and Cancel. To
continue, place the cursor on Continue and press SELECf. To cancel
place the cursor on Cancel and press SELECf. The Autoload, Pack
Disk, and Rename functions immediately execute because they are not
destructive to the meso These functions do not give you the Cancel and
Continue options.

£IJuMlt

• lumEST
nIXEDOEno

IltD'

t650II-eNfJ.I
ll!iSO/I_conrlg

fUll. lIE...
nllCED nDOE 0En:J

HP 16528/16538
Front-Panel Reference

Figure~. Disk Operation Parametera

Disk Drive Operations
6-5



Installing a 
Blank Disk 

Included with the HP 1652B/53B is a blank 3.5.inch flexible disk for 
your own use. To install the blank disk, hold the disk so that the 
Hewlett-Packard label is on top and the metal auto-shutter is away 
from you. Push the disk gently, but firmly, into the front disk drive until 
it clicks into place. 

I IIC 
Note d 

The HP 1652Bl53B disk drives use the gray Hewlett-Packard 
double-sided disks, which can be ordered in a package of ten with the 
Hewlett-Packard part number 92192A. DO NOT use single-sided disks 
with the HP 1652Bl53B. 

Disk Drive Operations HP 16528/16538 
6-6 Front-Panel Reference 

Figure 6-5. Installing a Disk 

Installing a
Blank Disk

Note ,.

Included with the HP 1652B/53B is a blank 3.5-inch flexible disk for
your own use. To install the blank disk, hold the disk so that the
Hewlett-Packard label is on top and the metal auto-shutter is away
from you. Push the disk gently, but firmly, into the front disk drive until
it clicks into place.

The HP 1652B/53B disk drives use the gray Hewlett-Packard
double-sided disks, which can be ordered in a package of len with the
Hewlett-Packard part number 92192A. DO NOT use single-sided disks
with the HP 1652B/53B.
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- Formatting a 
Disk 

Before any information can be stored on a new disk, you must first 
format it. Formatting marks off the sectors of the disk and creates the 
LIF (Logical Interchange Format) directory on the disk. If you initiate 
a Duplicate Disk operation, the logic analyzer will automatically format 
the destination disk. 

IIC I 
Note d 

The HP 1652B/53B does not support track sparing. If a bad track is 
found, the disk is considered bad. If a disk has been formatted 
elsewhere with track sparing, the HP 1652B/53B will only read up to 
the fist spared track. 

. Select the Format Disk operation. 

.- 
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Figure 6-6. Format Disk Operation 

After the Format Disk operation menu appears, the instrument reads 
the disk and shows its condition. One of three conditions can exist: 

l If this is a new disk, or a disk formatted by a disk drive not using 
the LIF format, the menu will display UNSUPPORTED DISK 
FORMAT on the lower portion of the menu. 

l If the disk is already formatted, but has no files, the menu will 
display No Files. 

Formatting a
Disk

Note ,.

Before any information can be stored on a new disk, you must first
format it. Formatting marks off the sectors of the disk and creates the
UP (Logical Interchange Format) directory on the disk. Ifyou initiate
a Duplicate Disk operation, the logic analyzer will automatically format
the destination disk.

The HP 1652B/53B does not support track sparing. If a bad track is
found, the disk is considered bad. If a disk has been formatted
elsewhere with track sparing, the HP 1652B/53B will only read up to
the first spared track.

.Select the Format Disk operation.
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Figure lHl. Format Disk Operation

After the Format Disk operation menu appears, the instrument reads
the disk and shows its condition. One of three conditions can exist:

• If this is a new disk, or a disk formatted by a disk drive not using
the LIF formal, the menu will display UNSUPPORTED DISK
FORMAT on the lower portion of the menu.

• If the disk is already formatted, but has no files, the menu will
display No FIles.
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l If the disk already has files, a list of file names appear on the 
lower portion of the menu along with a file type and description. 

If any of the listed files need to be saved, copy them to another disk 
before initiating the Format Disk function. To initiate the Format Disk 
function, select Execute. When the pop-up appears, select Continue 
and the instrument will format the disk. Otherwise, select Cancel to 
cancel the Format Disk operation. 

Once you press Continue, the Format Disk operation starts and 
permanently erases all the existing information from the disk. After 
that, there is no way to retrieve the original information. 

Disk Drive Operations HP 16528/1653B 
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• If the disk already has files, a list of file names appear on the
lower portion of the menu along with a file type and description.

If any of the listed files need to be saved, copy them to another disk
before initiating the Format Disk function. To initiate the Format Disk
function, select Execute. When the pop-up appears, select Continue
and the instrument will format the disk. Otherwise, select Cancel to
cancel the Format Disk operation.

Once you press Continue, the Format Disk operation starts and
permanently erases all the existing information from the disk. After
that, there is no way to retrieve the original information.
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Storing to a 
Disk 

The Store operation allows you to store your configurations and data to 
a file with a description of its contents. You must assign a file name for 
each file in which you wish to store data. 

Select the Store operation. 
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Figure 6-7. The Store Operation 

To name your ffie, place the cursor on the field to the right of “to file” 
and press SELECT. The Alpha Entry pop-up appears. 

Enter a filename that starts with a letter and contains up to ten 
characters. It can be any combination of letters and numbers, but there 
can be no blank spaces between any of the characters. 

Entering a file description is the same process as naming a file except 
you can enter up to 32 characters, start the description with a number, 
and enter spaces between characters. 

Note 
The field for “file description” makes it easier to identify the type of 
data in each file. This is for your convenience but you can leave this 
field blank. 
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Storing to a
Disk

The Store operation allows you to store your configurations and data to
a file with a description of its contents. You must assign a file name for
each fIle in which you wish to store data

Select the Store operation.
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Figure 6-7. The Store Operation

To name your fIle, place the cursor on the field to the right of "to fIle"
and press SELECf. The Alpha Entry pop-up appears.

Enter a fIlename that starts with a letter and contains up to ten
characters. It can be any combination of letters and numbers, but there
can be no blank spaces between any of the characters.

Entering a fIle description is the same process as naming a fIle except
you can enter up to 32 characters, start the description with a number.
and enter spaces between characters.

The field for "fIle description" makes it easier to identify the type of
data in each fIle. This is for your convenience but you can leave this
field blank.
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When you have completed entering the file name and file description, 
you initiate the store operation by placing the cursor on Execute and 
pressing SELErTT. A pop-up appears with Continue and Cancel. To 
continue, place the cursor on Continue and press SELECT. To cancel, 
place the cursor on Cancel and press SELECT. 

Caution 
If you store a new configuration and data to an existing file, they are 
written over the original information “DESTROYING” the original 
information in that file. 
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Caution"
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When you have completed entering the file name and file description,
you initiate the store operation by placing the cursor on Execute and
pressing SELECf. A pop-up appears with Continue and Cancel To
continue, place the cursor on Continue and press SELECf. To cancel,
place the cursor on Cancel and press SELECf.

Ifyou store a new configuration and data to an existing file, they are
written over the original information "DESTROYING" the original
information in that file.
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The Load 
Operation 

The Load operation allows you to load previously stored configuration 
and data from a file on the disk. 

Select the Load operation. 

- 
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Figure &8. The Load Operation 

Note ,tt 3 The Load operation is type dependent. This means that you cannot 
load a system file. For example, if you try to load the file “SYSTEM,” 
an advisory “warning: Invalid file type” appears in the top center of the 
display. 
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To load the desired file, press the up/down ROLL key and rotate the 
KNOB until the desired file appears in the field to the right of “from 
file n . 

Another way to enter the name of the file in the field to the right of 
“from fde” is to select this field. When the Alpha Entry pop-up appears, 
enter the correct filename. 
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The Load
Operation

The Load operation allows you to load previously stored configuration
and data from a file on the disk.

Select the Load operation.
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Figure 6-8. The Load Operation

The Load operation is type dependent. This means that you cannot
load a system file. For example, if you try to load the file "SYSTEM-,"
an advisory 'Warning: Invalid file type" appears in the top center of the
display.

To load the desired file, press the up/down ROLL key and rotate the
KNOB until the desired file appears in the field to the right of "from
file."

Another way to enter the name of the file in the field to the right of
"from file" is to select this field. When the Alpha Entry pop-up appears,
enter the correct fUename.
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Renaming a File The Rename operation LOWS YOU to change the name of a file. The 
only restriction is that you mot rename a file to an already existing 
filename. 

Select the Rename operation. When you have completed entering a 
new file name and description, you initiate the Rename operation by 
placing the cursor on Execute and pressing SELECT. 
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Figure 6-9. Renaming a File 

Use either the KNOB or the Alpha Entry pop-up to enter the filename 
you wish to change in the field to the right of “file.” 

Move the cursor to the field to the right of “to” and press SELECT. 
When the Alpha Entry pop-up appears, enter the new file name. When 
you have completed entering the new file name, you initiate the rename 
operation by placing the cursor on Execute and pressing SELECT’. The 
rename operation immediately executes and when it is completed, an 
advisory “Rename operation complete” is displayed. 
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Renaming a File The Rename operation allows you to change the name of a file. The
only restriction is that you cannot rename a file to an already existing
filename.

Select the Rename operation. When you have completed entering a
new file name and description, you initiate the Rename operation by
placing the cursor on Execute and pressing SELECf.
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Figure &-9. Renaming a File

Use either the KNOB or the Alpha Entry pop-up to enter the ftlename
you wish to change in the field to the right of "ftle."

Move the cursor to the field to the right of "to" and press SELECf.
When the Alpha Entry pop-up appears, enter the new file name. When
you have completed entering the new file name, you initiate the rename
operation by placing the cursor on Execute and pressing SELECf. The
rename operation immediately executes and when it is completed, an
advisory "Rename operation complete" is displayed.
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- The Autoload Autoload allows you to designate a configuration file to be loaded 

Operation automatically the next time the HP 1652B/53B is turned on. When the 
Autoload operation is enabled, your designated configuration file is 
loaded instead of the default configuration file. This process allows you 
to change the default configuration of certain menus to a configuration 
that better fits your needs. 

Select the Autoload operation. To enable Autoload, select the Disable 
field and when the pop-up appears, select Enable. 

With the up/down ROLL key and KNOB or the Alpha Entry pop-up 
enter the name of the configuration file you wish to load in the field to 
the right of “File” and select Execute. The Autoload function is 
Enabled as shown after “Current Autoload status:” on the display. 

Note 
When power is applied to the logic analyzer, Autoload On or Off is 
determined by the presence of an enabled autoload file on the disk. If 
an enabled autoload file is present on the disk, the logic analyer will 
load this configuration fde instead of the standard configuration fde. 

.- 
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Figure HO. Autoload Operation Enabled 

To disable the Autoload operation, select enable and when the pop-up 
appears, select disable. When the pop-up closes, select Execute and 
the Autoload function is disabled. 
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The Autoload
Operation

Note ..

Autoload allows you to designate a configuration file to be loaded
automatically the next time the HP 1652B153B is turned on. When the
Autoload operation is enabled, your designated conflgUl'ation file is
loaded instead of the default configuration file. This process allows you
to change the default configuration of certain menus to a conflgUl'ation
that better fits your needs.

Select the Autoload operation. To enable Autoload, select the Disable
field and when the pop-up appears, select Enable.

With the upldown ROLL key and KNOB or the Alpha Entry pop-up
enter the name of the conflgUl'ation file you wish to load in the field to
the right of "rue" and select Execute. The Autoload function is
Enabled as shown after "Current Autoload status:" on the display.

When power is applied to the logie analyzer, Autoload On or Off is
determined by the presence of an enabled autoload file on the disk. If
an enabled autoload file is present on the disk, the logic analyer will
load this configuration me instead of the standard conflgUl'ation me.
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Figure 6-10. Autoload Operation Enabled

To disable the Autoload operation, select enable and when the pop-up
appears, select disable. When the pop-up closes, select Execute and
the Autoload function is disabled.
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Purging a File Select the Purge operation to Purge (delete) a file. With either the 
up/down ROLL key and KNOB or the Alpha Entry pop-up enter the 
file you wish to purge in the field to the right of “file.” Select Execute 
and when the pop-up appears, select Continue and the file is purged 
fromthedisk. ’ 

Caution 
Once EXECUTED, the Purge operation permanently erases the file. 
After that, there is no way to retrieve the orginal information. 
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Figure Ml. Purging a File 

Purging a File

Caution"

Select the Purge operation to Purge (delete) a file. With either the
up/down ROLL key and KNOB or the Alpha Entry pop-up enter the
file you wish to purge in the field to the right of "file.' Select Execute
and when the pop-up appears, select Continue and the file i. purged
from the disk.

Once EXECUTED, the Purge operation permanently erases the file.
After that, there is no way to retrieve the orginal information.
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Figure 6-11. Purging a File
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Copying a File The Copy operation allows you to copy a file to the same disk or 
another disk. Select the Copy operation. With either the up/down 
ROLL key and the KNOB or the Alpha Entry pop-up, enter the 
filename you wish to copy in the field to the right of “file.” Select the 
field to the right of “to” and when the Alpha Entry pop-up appears, 
enter the name of the file you want to “copy to.n 

You can also copy a file to the same filename on another disk. To do 
this, select the To” filename field, press the CLEAR ENTRY key 
place the cursor on Done and press SELECT. This copies the original 
filename in the “To” filename field. 

Select Execute to start the copy operation. A pop-up appears with 
instructions on what to do with the disks. Since you can copy a file to 
the same disk or another disk, simply follow the instructions as they 
apply to your situation and select Continue to continue. 

l When “Insert the source disk” appears, remove the source disk 
and insert the destination disk into the disk drive if you are 
copying the file to another disk. The cursor is located on 
“Continue,” so to continue, press SELECT; otherwise, place the 
cursor on “Stop” and press SELECT. If you are copying to the 
same disk, press “Continue” without moving the disk. 

If the fde cannot be copied in a single operation, the instruction “Insert 
the source disk” will appear in the pop-up. Remove the destination 
disk, re-insert the source disk and select Continue. The logic analyzer 
reads another segment of the source file. It will then tell you when to 
re-insert the destination disk and continue. 

- 

Note 
If the source file is large (ie. System file) you should use the Duplicate 
Disk operation. Duplicating large files using the Copy operation 
requires changing disks many times. This invites the possibility of losing 
track of the disk changes, which will destroy part or all of the files on 
the source disk. 

HP 16528/1653B Disk Drive Operations 
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Note.
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The Copy operation allows you to copy a file to the same disk or
another disk. Select the Copy operation. With either the up/down
ROLL key and the KNOB or the Alpha Entry pop-up, enter the
filename you wish to copy in the field to the right of "file." Select the
field to the right of "to" and when the Alpha Entry pop-up appears,
enter the name of the file you want to "copy to."

You can also copy a file to the same filename on another disk. To do
this, select the "To" filename field, press the CLEAR ENTRY key
place the cursor on Done and press SELECT. This copies the original
filename in the "To" filename field.

Select Execute to start the copy operation. A pop-up appears with
instructions on what to do with the disks. Since you can copy a file to
the same disk or another disk, simply follow the instructions as they
apply to your situation and select Continue to continue.

• When "Insert the source disk" appears, remove the source disk
and insert the destination disk into the disk drive if you are
copying the file to another disk. The cursor is located on
IIContinue, II so to continue, press SELECT; otherwise, place the
cursor on "Stop" and press SELECT. Ifyou are copying to the
same disk, press "Continue" without moving the disk.

If the file cannot he copied in a single operation, the instruction "Insert
the source disk" will appear in the pop-up. Remove the destination
disk, re-insert the source disk and select Continue. The logic analyzer
reads another segment of the source file. It will then tell you when to
re-insert the destination disk and continue.

If the source file is large (ie. System file) you should use the Duplicate
Disk operation. Duplicating large files using the Copy operation
requires changing disks many times. This invites the possibility of losing
track of the disk changes, which will destroy part or all of the files on
the source disk.
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When the copy operation is complete, you will see the new file name in 
the directory. The new file name will be inserted in the directory in 
alphabetical order. 

rtrtw: DISauEB 

I 
_ _.-. ---..- 

OEFFHJLT 16SCVl,conf Ig LOCI0 THIS FILE TU DEFWLT THE LFI 
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I I8oftJ6~7 inverss-asswn eose6 IA nrlH etoxe7 1-O 

I IZ8O.I lnvrrsr,ossn ZOO ICI FOR INTERFKE 1-O 
SETUP,1 16SO/l,conf lg ST4iTE/fIHING FORM1 
sElw3 16SO/l,conf I g STATE SVtibDLS DEFINED 

Figure 642. Copy File Operation 
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When the copy operation is complete, you will see the Dew file Dame in
the directory. The Dew file name will be inserted in the directory in
alphabetical order.
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Figure 6-12. Copy File Operation
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7 The Pack Disk By deleting files from the disk and adding other files, you end up with 
r 

Operation blank areas on the disk (between files) that are too small for the new 
files you are creating. The Pack Disk operation packs the current files 
together, removing unused areas from between the files so that more 
space is available for files at the end of the disk. 

Select the Pack Disk operation. To pack the disk, select Execute. 
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Figure 643. The Pack Disk Operation 
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The Pack Disk
Operation

By deleting files from the disk and adding other files, you end up with
blank areas on the disk (between files) that are too small for the new
files you are creating. The Pack Disk operation packs the current files
together, removing unused areas from between the files so that more
space is available for files at the end of the disk.

Select the Pack Disk operation. To pack the disk, select Execute.
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Figure 6-13. The Pack Disk Operation
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Duplicating the The Duplicate Disk operation allows you to duplicate all the files on 

Operating one disk to another disk. You use this operation to make a back-up 

System Disk 
copy of your important disks so you won’t lose important data in the 
event the disk wears out, is damaged, or a file is accidently deleted. 

Select the Duplicate Disk operation and press Execute. When the 
pop-up appears you will see the following advisory: 

I 

Duplicate Disc 

Dupl icate disc u8e8 al 1 Of 8y8tOI8 tan t0 help 8pOOd up 
the process of clupllcstlng discs. This will DESTROY 
the current configuration and data and will require e 
reboot of the system uhen duplication is conploto. 

Figure 6-14. Duplicate Disk Popup 

Caution 
The original directory and files on the destination disk are destroyed by 
the DUPLICATE DISK operation. 

To continue, select Continue. The instruction “Insert disk to be 
copied-hit select when ready” will be displayed. Insert the source disk 
and press SELECT. The logic analyzer reads the source disk and 
displays “Reading from source disk. Please wait...” 

When the logic analyzer has filled memory or has read the entire 
source disk, it displays “Insert destination disk-hit select when ready.” 
Remove the source disk, insert the destination disk and press 
SELECT. When the logic analyzer starts writing to the destination disk, 
you will see “Writing to destination disk. Please wait...” 

Note 
If the destination disk has not been formatted, the logic analyzer will 
automatically format the disk before it writes to it. 
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Duplicating the
Operating
System Disk

The Duplicate Disk operation allows you to duplicate all the files on
one disk to another disk. You use this operation to make a back-up
copy of your important disks so you won't lose important data in the
event the disk wears out, is damaged, or a file is accidently deleted.

Select the Duplicate Disk operation and press Execute. When the
pop-up appears you will see the following advisory:

Dupl1utl D1sc

DupllCllte disc un" ell of ,ystlrll rll" to help sp"d I,Ip
tne process of dupllClltlng dltts. Tn1l will DESTROV
tn, t:urnnt configuration lIr1d dale lind wJll reqUire II
reboolof tn. 1\llh.....hln dupllC:IUon 1. elllllplet •.

I to"Uny. )

Caution"

Note ,.
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Figure 6-14. Duplicate Disk Pop-up

The original directory and files on the destination disk are destroyed by
the DUPLICATE DISK operation.

To continue, select Continue. The instruction "Insert disk to be
copied-hit select when ready" will be displayed. Insert the source disk
and press SELECT. The logic analyzer reads the source disk and
displays "Reading from source disk. Please wait..."

When the logic analyzer has filled memory or has read the entire
source disk, it displays "Insert destination disk-hit select when ready."
Remove the source disk, insert the destination disk and press
SELECT. When the logic analyzer starts writing to the destination disk,
you will see "Writing to destination disk. Please wait..."

If the destination disk has not been formatted, the logic analyzer will
automatically format the disk before it writes to it.
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If the amount of data on the source disk exceeds the available memory 
in the logic analyzer, the logic analyzer will display “Insert the source 
disk-hit select when ready” again, and you will need to repeat the 
process of inserting the source disk, then the destination disk. Follow 
the directions on screen until the entire disk is duplicated. 

When the entire disk is duplicated, you will see “Hit FORMAT key to 
copy another disk or insert system disk and hit SELECT to reboot.” If 
you are finished duplicating disks, insert the system disk and press 
SELECT. The logic analyzer will load the system file and return you to 
the System Configuration menu. 

HP 16528/1653B 
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If the amount of data on the source disk exceeds the available memory
in the logic analyzer, the logic analyzer will display "Insert the source
disk-hit select when ready" again, and you will need to repeat the
process of inserting the source disk, then the destination disk. Follow
the directions on screen until the entire disk is duplicated.

When the entire disk is duplicated, you will see "Hit FORMAT key to
copy another disk or insert system disk and hit SELECT to reboot." If
you are finished duplicating disks, insert the system disk and press
SELECT. The logic analyzer will load the system file and return you to
the System Configuration menu.
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7 
Making Hardcopy Prints 

Introduction The HP 1652B/l653B Logic Analyzers allow you to 
print configurations, waveforms, and Iistings. Whenever your printer is 
connected to the logic anaIyzer and you instruct it to do so, it will print 
what is currently displayed on screen or all data in the menus having 
off-screen data. 

This chapter shows you how to set up the logic analyzer’s HP-IB and 
RS-232C interfaces for printers. If you have a Hewlett-Packard 
ThinkIet, QuietJet, or LaserJet series printer with the RS-232C 
interface, the RS-232C interface is already set up for you with the 
exception of the printer type and page width. 

If you have another kind of printer, refer to your printer manual for 
its interface requirements and change the logic analyzer’s interface 
configuration as instructed. 

Supported 
Printers 

The HP 1652B/1653B logic analyzers will support the fohowing printers 
with HP-IB or R&23X capabilities. For the following RS-232C 
printers, these configurations should be used: 

l HP ThinkJet (RS-232C switches set for HP controllers) 
l HP QuietJet (factory settings) 
l HP LaserJet (factory settings) 
0 Alternate 
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The HP 1652B/1653B Logic Analyzers allow you to
print configurations, waveforms, and listings. Whenever your printer is
connected to the logic analyzer and you instruct it to do so, it will print
what is currently displayed on screen or all data in the menus having
off-screen data.

This chapter shows you how to set up the logic analyzer's HP-lB and
RS-232C interfaces for printers. Ifyou have a Hewlett-Packard
ThinkJet, QuietJet, or LaserJet series printer with the RS-232C
interface, the RS-232C interface is already set up for you with the
exception of the printer type and page width.

Ifyou have another kind of printer, refer to your printer manual for
its interface requirements and change the logic analyzer's interface
configuration as instructed.

The HP 1652B/1653B logic analyzers will support the following printers
with HP-IB or RS-232C capabilities. For the following RS-232C
printers, these configurations should be used:

• HP ThinkJet (RS-232C switches set for HP controllers)
• HP QuietJet (factory settings)
• HP LaserJet (factory settings)
• Alternate
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Alternate Printers In addition to HP printers, the logic analyzers support Epson@ 
compatible RS-232C printers. These alternate printers must support 
graphics. 

When the logic analyzer’s RS-232C configuration is s&t for alternate 
printers, it transmits data to the printer in the Epson format. 

Printers incompatible with either HP or Epson data transfer formats 
will not work with the HP 1652B/1653B logic analyzers. 

Hooking Up 
Your Printer 

If your printer is already connected to the logic analyzer, skip to 
“Setting the RS-232C for HP Printers” or “Setting the HP-IB for HP 
Printers” in this chapter. Otherwise hooking up your HP printer is just 
a matter of having the correct HP-IB or RS-232C interface cable. Refer 
to the figure below. 

Figure 7-l. Logic Analyzer to Printer Hook-up 

The type of connector on the printer end of the interface cable is 
determined by the kind of printer. 
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Alternate Printers In addition to HP printers, the logic analyzers snpport Epson®
compatible RS-232C printers. These alternate printers must snpport
graphics.

When the logic analyzer's RS-232C configuration is s&t for alternate
printers, it transmits data to the printer in the Epson format.

Printers incompatible with either HP or Epson data transfer formats
will not work with the HP 1652B/1653B logic analyzers.

Hooking Up
Your Printer

Ifyour printer is already connected to the logic analyzer, skip to
'Setting the RS-232C for HP Printers' or "Setting the HP-IB for HP
Printers' in this chapter. Otherwise hooking up your HP printer is just
a matter of having the correct HP-IB or RS-232C interface cable. Refer
to the figure below.

Figure 7-1. Logic Analyzer to Printer Hook-up

The type of connector on the printer end of the interface cable is
determined by the kind of printer.
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HP-IB Printer 
Cables 

You can use any standard HP-IB cable to connect the logic analyzer to 
the printer. The specific HP-ES cable only depends on the length you 
need. 

RS-232C You can use either an HP l3242G or HP 92219H cable to connect the 

Printer Cables logic analyzer to the printer. However, the HP l3242G is the preferred 
cable since it can be used with either no protocol (hardware 
handshake) or XON/XOFF. 

HP 132426 Cable The HP 132426 cable has standard DB-25 connectors on each end and 
is wired for hardware handshake. The cable schematic is shown below. 

PRINTER LOGIC ANALYZER 

CHASSIS GROUND 1 1 CHASSIS GROUND 

TD 2 , TD 

RD 3 RD 

SIGNAL GROUND 7 1 7 SIGNAL GROUND 

DTR 20 1 7 5 CTS 

CTS 5 - 4 6 DSR 

DSR 6 A 1 20 DTR 

165WBL82 

Figure 7-2. HP 1342G Cable Schematic 

Note 
HP 132426 cable ends are the same, therefore it doesn’t matter which 
end of the cable is connected to which piece of equipment. 
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HP-IB Printer
Cables

RS-232C
Printer Cables

HP 13242G Cable

You can use any standard HP-IB cable to connect the logic analyzer to
the printer. The specific HP-IB cable only depends on the length you
need.

You can use either an HP 13242G or HP 92219H cable to connect the
logic analyzer to the printer. However, the HP 13242G is the preferred
cable since it can be used with either no protocol (hardware
handshake) or XON/XOFF.

The HP 13242G cable has standard D8-25 connectors on each end and
is wired for hardware handshake. The cable schematic is shown below.

PRINTER

CHASSIS GROUND

TO 2

RD 3

SIGNAL GROUND 7

LOGIC ANALYZER

CHASSIS GROUND

2 TO

3 RD

7 SIGNAL GROUND

DTR 2" f----~----l

CTS 5

5 CTS

6 DSR

DSR 6 f---+-----j 2" DTR

1ese/BL12

Note 1\
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Figure 7-2. HP 1342G Cable Schematic

HP 13242G cable ends are the same, therefore it doesn't matter which
end of the cable is connected to which piece of equipment.
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HP 92219H Cable The HP 92219H cable has standard DB-25 connectors on each end and 
is wired for XON/XOFF handshake. The cable schematic is shown 
below. 

PRINTER LOGIC ANALYZER 
, - , ? 

CHASSIS GROUND 1 - 1 CHASSIS GROUND 

c , 

SIGNAL GROUND 7 - 7 SIGNAL GROUND 
‘ 

165WBL03 

Figure 7-3. HP S22lSH Cable Schematic 

Setting HP-IB The HP 1652BJ53B interfaces directly with HP PCL printers 

for HP Printers supporting the printer command language. These printers must also 
support HP-IB and “Listen Always.” Printers currently available from 
Hewlett-Packard with these features include: 

l HP2225AThinkJet 
l HP 2227B QuietJet 
l HP 363OA option 002 PaintJet 

Id Note d 
The printer must be in “Listen Always” when HP-IB is the printer 
interface. The HP 1652B/53B HP-IB port does not respond to service 
requests (SRQ) when controlling a printer. The SRQ enable setting for 
the HP-IB printer has no effect on the HP 1652B/53B operation. 
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For HP-IB printers, the Printer connected to field must be set to 
HP-IB in the I/O Port Configuration menu. You access the I/O Port 
Configuration menu by first accessing the I/O menu, then the I/O Port 
Configuration. 
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HP 92219H Cable The HP 92219H cable has standard OB-25 connectors on each end and
is wired for XON/XOFF handshake. The cable schematic is shown
below.

lOGIC ANALYZER

CHASSIS GROUND

'----j 3 RO

r---j 2 TD

PRINTER

TO 2 f--....

RO 3 f--./

CHASSIS GROUND

SIGNAL GROUND 7 f-------j 7 SIGNAL GROUND

Figure 7-3. HP 92219H Cable Schematic

Setting HP-IB
for HP Printers

The HP 1652B/53B interfaces directly with HP peL printers
supporting the printer command language. These printers must also
support HP-IB and 'Listen Always.' Printers currently available from
Hewlett-Packard with these features include:

• HP 2225A ThinkJet
• HP 2227B OuietJet
• HP 3630A option 002 PaintJet

Note ,.
The printer must be in 'Listen Always' when HP-IB is the printer
interface. The HP 1652B/53B HP-IB port does not respond to service
requests (SRQ) when controlling a printer. The SRO enable setting for
the HP-IB printer has no effect on the HP 1652B/53B operation.

For HP-lB printers, the Printer connected to field must be set to
HP-IB in the I/O Port Configuration menu. You access the I/O Port
ConfIguration menu by first accessing the I/O menu, then the I/O Port
ConfIguration.
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Setting All three series of HP printers (HP ThinkJet, HP LaserJet, and 
HP QuietJet) use the logic analyzer’s RS-232C default configuration 
with only one or two changes depending on which printer you have. 

RSm232C for 
HP Printers 

Since the logic analyzer’s default RS-232C configuration is set for the 
HP ThinkJet printer, no changes are needed for the HP ThinkJet. 

For RS232C printers, the Printer connected to field must be set to 
RS-232C in the I/O Port Configuration menu. You access the I/O Port 
Configuration menu by fast accessing the I/O menu, then the I/O Port 
Configuration. 

Listed below, are the changes you need to make for other HP printers: 

l Printer type for the HP LaserJet and HP QuietJet. 
l Paper width for the HP QuietJet. 

You access the printer type and page width fields by first accessing the 
I/O menu, then the I/O Port Configuration menu. 

Setting 
RSm232C for 
Your Non-HP 

The following attributes of the RS-232C interface must be set to 
the correct configuration for your printer: 

0 Protocol. 

Printer 

HP 16528/16538 
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l Number of data bits. 
l Number of stop bits. 
0 Parity type. 
l Baud rate. 
l Paper width. 

You access these fields by first accessing the I/O menu then the I/O 
Port Configuration menu. 
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Setting
RS·232C for
HP Printers

Setting
RS·232C for
Your Non·HP
Printer
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All three series ofHP printers (HPThinkJet, HP LaserJet, and
HP QuietJet) use the logic analyzer's RS·232C default configuration
with ouly one or two changes depending on which printer you have.

Since the logic analyzer's default RS-232C configuration is set for the
HP ThinkJet printer, no changes are needed for the HP ThinkJet.

For RS·232C printers, the Printer connected to field must be set to
RS-232C in the I/O Port Configuration menu. You access the I/O Port
Configuration menu by first accessing the I/O menu, then the I/O Port
Configuration.

Listed below, are the changes you need to make for other HP printers:

• Printer type for the HP LaserJet and HP QuietJel.
• Paper width for the HP QuietJet.

You access the printer type and page width fields by first accessing the
I/O menu, then the 110 Port Configuration menu.

The following attributes of the RS-232C interface must be set to
the correct configuration for your printer:

• Protocol.
• Number of data bits.
• Number of stap bits.

• Parity type.
• Baud rate.
• Paper width.

You access these fields by first accessing the I/O menu then the I/O
Port Configuration menu.

Making Hardcopy Prims
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Setting Paper 
Width 

Paper width is set by toggling the Paper width : field in the I/O 
Port Configuration menu. It tells the printer tha=are sending up to 
80 or 132 characters per line (only when you Print All) and is totally 
independent of the printer itself. 

l If you select 132 characters per line (13.5 inches) when using 
other than an HP QuietJet selection, the listings are printed in a 
compressed mode. Compressed mode uses smaller characters to 
allow the printer to print more characters in a given width. 

l If you select 132 characters per line (13.5 inches) on an 
HP QuietJet, it will print a full 132 characters per line. 

l If you select 80 characters per line for any printer, a maximum of 
80 characters are printed per line. 

RS=232C You can use the logic analyzer’s default configuration (except for 

Default 
Configuration 

printer type and paper width) for all supported printers if you haven’t 
changed the printer’s RS-232C configuration. 

The logic analyzer’s default configuration is: 

Protocol: XON/XOFF 
Data Bits: 8 
Stop Bits: 1 
Parity: none 
Baud rate: 9600 
Printer: ThinkJet 
Paper width: 8.5 inches 

Recommended The recommended protocol is XON/XOFF. This allows you to use the _ 

Protocol simpler three-wire hook-ups. 

Making Hardcopy Prints 
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Setting Paper
Width

RS·232C
Default
Configuration

Recommended
Protocol
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Paper width is set by toggling the Paper width:__ field in the I/O
Port Configuration menu. It tells the printer that you are sending up to
80 or 132 characters per line (only when you Print All) and is totally
independent of the printer itself.

• Ifyou select 132 characters per line (13.5 inches) when using
other than an HP QuietJet selection, the listings are printed in a
compressed mode. Compressed mode uses smaller characters to
allow the printcr to print more characters in a given width.

• Ifyou select 132 characters per line (13.5 inches) on an
HP QuietJet, it will print a full 132 characters per line.

• Ifyou select 80 characters per line for any printer, a maximum of
80 characters are printed per line.

You can use the logic analyzer's default configuratiou (except for
printer type and paper width) for all supported printers if you haven't
changed the printer's RS·232C configuration.

The logic analyzer's default configuration is:

Protocol: XON/XOFF
Data Bits: 8
Stop Bits: 1
Parity: none
Baud rate: 9600
Printer: ThinkJet
Paper width: 8.5 inches

The recommended protocol is XON/xOFF. This allows you to use the
simpler three-wire hook-ups.

HP 16528/16538
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Starting the 
Printout 

Print All 

Note 

HP 16526/16538 Making Hardcopy Prints 
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If you want just what is on screen, start the printout with the Print 
Screen option. If you want all the data, use the Print All option. Both 
options are in the I/O menu. Once you decide which option to use, start 
the printout bv placinn the cursor on the print option (screen or all) 
andbressing S&C+. 

When you are ready to print, you need to know whether there is more 
data than is displayed on screen. In cases where data is off screen (i.e., 
format specifications with all pods assigned to a single analyzer), you 
need to decide whether you want just the data that is on screen or all 
the data. 

7 I/O MENU 

l Done 
0 Print Screen 
0 Print All 
l Disk Operations 
0 I/O Port Configuration 
l External BNC Configuration 
0 Self tests 

Figure 7 - 4. I/O Menu . 

The Print Screen option prints only what is displayed on screen at the 
time you initiate the printout. In the Print Screen mode, the printer 
uses its graphics capabilities and the printout will look just like the 
logic analyzer screen with only one exception: the cursor will not print. 

The Print All option prints not only what is displayed on screen, 
but also what is below, and, in the Format Specification, what is to the 
right of the screen at the time you initiate the printout. 

Make sure the first line you wish to print is at the top of the screen 
when you select Print All. Lines above the screen will not print. 

Starting the
Printout

Print Screen

Print All

Note Ii

HP 16528/16538
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When you are ready to print, you need to know whether there is more
data than is displayed on screen. In cases where data is off screen (i.e.,
format specifications with all pods assigned to a single analyzer), you
need to decide whether you want just the data that is on screen or all
the data.

If you want just what is on screen, start the printout with the Print
Screen option. If you want all the data, use the Print All option. Both
options are in the I/O menu. Once you decide which option to use, start
the printout by placing the cursor on the print option (screen or all)
and pressing SELECf.

I/O MENU

• Done
• Print Screen
• Print All
• Disk Operations
• I/O Pon Configuration
• External BNC Configuration
• Self tests

Figure. 7 • 4. I/O Menu

The Print Screen option prints only what is displayed on screen at the
time you initiate the printout. In the Print Screen mode, the printer
uses its graphics capabilities and the printout will look just like the
logic analyzer screen with only one exception: the cursor will not print.

The Print All option prints not only what is displayed on screen,
but also what is below, and, in the Format Specification, what is to the
right of the screen at the time you initiate the printout.

Make sure the rtfst line you wish to print is at the top of the screen
when you select Print All. Lines above the screen will not print.

Making Hardcopy Prints
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Use this option when you want to print all the data in the following 
menus: 

l Timing Format Specifications. 
l State Format Specifications. 
l State Trace Specifications. 
l State Listing. 
l Symbols.: 
l Disk Directory. 

During 
a Printout? 

What Happens When you press SELEa to start the printout, the I/O menu pop-up 
disappears and an advisory “PRINT in progress” appears in the top 
center of the display. While the data is transferred to the printer, the 
only useable key is the STOP key. When the logic analyzer has 
completed the data transfer to the printer, the advisory “PRINT 
complete” appears and the keyboard becomes useable again. 

The PRINT in progress advisory won’t appear in your printout. If you 
press STOP while the data is being transferred to the printer the 
transfer stops and the data already sent will print out. This causes an 
incomplete printout. 

Making Hardcopy Prints 
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Use this option when you want to print all the data in the following
menus:

• Timing Format Specifications.
• State Format Specifications.
• State Trace Specifications.
• State Listing.
• Symbols.-
• Disk Directory.

When you press SELECf to start the printout, the I/O menu pop-up
disappears and an advisory 'PRINT in progress' appears in the top
center of the display. While the data is transferred to the printer, the
only useable key is the STOP key. When the logic analyzer has
completed the data transfer to the printer, the advisory 'PRINT
complete" appears and the keyboard becomes useable again.

The PRINT in progress advisory won't appear in your printout. Ifyou
press STOP while the data is being transferred to the printer the
transfer stops and the data already sent will print out. This causes an
incomplete printout.

HP 16528/16538
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Connecting to The HP 1652B/53B can also be used with Hewlett-Packard printers 

Other HP that have RS-232C interface options. Simply connect the printer with 

Printers 
the HP 132426 cable. Refer to table 7-1 for the appropriate selection 
for the RS-232C configuration of the HP 1652B/53B. 

Table 7-l. HP Printer Selection 

For this HP Printer 

HP 2631 

HP 2671 

HP 2673 

I 

Select this Printer in 
I/O Port Configuration menu 

QuietJet 

ThinkJet 

ThinkJet 
I 

The above printers should work with the HP 1652B/53B logic 
analyzers. However, no tests have been made to verify that they will 
work completely. Therefore, proper operation is neither promised nor 
supported by Hewlett-Packard. 

HP 16528/1653B Making Hardcopy Prints 
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Connecting to
Other HP
Printers
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The HP 1652B/53B can also be used with Hewlett-Packard printers
that have RS-232C interface options. Simply connect the printer with
the HP 13242G cable. Refer to table 7-1 for the appropriate selection
for the RS-232C configuration of the HP 1652B/538.

Table 7-1. HP Printer Selection

For this UP Printer Select this Printer in
I/O Port Configuration menu

HP2631 QuietJet

HP2671 TbinkJet

HP2673 TbinkJet

The above printers should work with the HP 1652B/53B logic
analyzers. However, no tests have been made to verify that they will
work completely. Therefore, proper operation is neither promised nor
supported by Hewlett-Packard.

Making Hardcopy Prints
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The State Analyzer 

Introduction This chapter introduces the state analyzer and contains the state . 
analyzer menu maps. 

l Chapter 9 explains the State Format menu 
l Chapter 10 explains the State Trace menu 
l Chapter 11 explains the State Listing menu 
l Chapter 12 explains the State Compare menu 
l Chapter 13 explains the State Chart menu 
l Chapter 14 explains the State Waveform menu 
l Chapter l!5 gives you a basic State Analyzer Measurement 

example 

The State The state analyzer acquires data synchronously using the 

Analyzer system-under-test to clock the acquired data. The acquired data is 

(An Overview) 
displayed in a list form in the State Listing menu and in waveform form 
in the State Waveform menu. The state analyzer differs from the timing 
analyzer in that the acquisition clock is provided by the 
system-under-test instead of the internal acquisition clock used by the 
timing analyzer. Therefore, the State Waveform menu displays the state 
waveforms referenced by states per division and not seconds per 
division as in the timing analyzer. 

State Analyzer The State Ana.+er menu maps show you the fields and the available 

Menu Maps options of each field within the six menus. The menu maps will help 
you get an overview of each menu as well as provide you with a quick 
reference of what each menu contains. 

HP 16528/1653B 
Front-Panel Reference 
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The State
Analyzer
(An Overview)

State Analyzer
Menu Maps
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This chapter introduces the state analyzer and contains the state
analyzer menu maps. .

• Chapter 9 explains the State Format menu
• Chapter 10 explains the State Trace menu
• Chapter 11 explains the State Listing menu
• Chapter U explains the State Compare menu
• Chapter 13 explains the State Chart menu
• Chapter 14 explains the State Waveform menu
• Chapter 15 gives you a basic State Analyzer Measurement

example

The state analyzer acquires data synchronously using the
system-under-test to clock the acquired data. The acquired data is
displayed in a list form in the State Listing menu and in waveform form
in the State Waveform menu. The state analyzer differs from the timing
analyzer in that the acquisition clock is provided by the
system-under-test instead of the internal acquisition clock used by the
timing analyzer. Therefore, the State Waveform menu displays the state
waveforms referenced by states per division and not seconds per
division as in the timing analyzer.

The State Analyzer menu maps show you the fields and the available
options of each field within the six menus. The menu maps will help
you get an ove.view of each menu as well as provide you with a quick
reference of what each menu contains.

The State Analyzer
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State Format 
Menu Map 

1 State ynaiyzer ] 

Listing 

The State Analyzer HP 16528/l 6538 
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Figure 6-I. State Format Menu Map 
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Figure 8-1. State Format Menu Map
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State Trace 
Menu Map 

I 
I 
I I 

Trace Formot Listing 

Sequence 
- Levels 

t 
Continued on next page 
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4 Insert Level 

Delete Level Cance I 

Execute 

While storing 

H no state 

H range 
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H Before 

After 
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Figure 8-2. State Trace Menu Map 
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Figure 8-2. State Trace Menu Map
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Continued from previous page 
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Figure 8-2. State Trace Menu Map (continued) 
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State Listing 
Menu Map 
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State Listing
Menu Map
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State Compare 
Menu Map 
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Figure 8-4. State Compare Menu Map 
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Figure 8-4. State Compare Menu Map
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State 
Waveform 
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Figure 6-5. State Waveform Menu Map 
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Figure 8-5. State Waveform Menu Map (continued) 
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State Chart 
Menu Map 
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State Format Specification Menu 

Introduction This chapter describes the State Format Specification menu and all 
pop-up menus that you will use on your state analyzer. The purpose 
and functions of each menu are explained in detail, and we have 
included many illustrations and examples to make the explanations 
clearer. 

Accessing the The State Format Specification menu can be accessed by pressing the 

State Format 
Specification 
Menu 

FORMAT key on the front panel. If the Timing Format Specification 
Menu is displayed when you press the FORMAT key, you will have to 
switch analyzers. This is not a problem, it merely indicates that the last 
action you performed in the System Configuration Menu was on the 
timing analyzer. 

State Format 
Specification 
Menu 

The State Format Specification menu lets you configure the logic 
analyzer to group channels from your microprocessor into labels you 
assign for your measurements. You can set the threshold levels of the 
pods assigned to the state analyzer, assign labels and channels, specify 
symbols, and set clocks for triggering. 

At power up, the logic analyzer is configured with a default setting. 
You can use this default setting to make a test measurement on the 
system under test. It can give you an idea of where to start your 
measurement. For an example of setting up configurations for the state 
analyzer, refer to your Getting Sttied Guide or “State Analyzer 
Measurement Example” in Chapter l5 of this manual. 

HP 16528/1653B State Format Specification Menu 
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This chapter describes the State Format Specification menu and all
pop-up menus that you will use on your state analyzer. The purpose
and functions of each menu are explained in detail, and we have
included many illustrations and examples to make the explanations
clearer.

The State Format Specification menu can be accessed by pressing the
FORMAT key on the front panel. If the Timing Format Specification
Menu is displayed when you press the FORMAT key, you will have to
switch analyzers. This is not a problem, it merely indicates that the last
action you performed in the System Configuration Menu was on the
timing analyzer.

The State Format Specification menu lets you configure the logic
analyzer to group channels from your microprocessor into labels you
assign for your measurements. You can set the threshold levels of the
pods assigned to the state analyzer, assign labels and channels, specify
symbols, and set clocks for triggering.

At power up, the logic analyzer is configured with a default setting.
You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example of setting up configurations for the state
analyzer, refer to your Getting Started Guide or "State Analyzer
Measurement Example" in Chapter 15 of this manual.
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At power up the State Format Specification menu looks Iike that shown 
below: 

L-2 - Sl8l8 rorrt sp#lflcstl8n ’ 

Clock 

Clock PoriOd 
l,60J 

Pod 5 

Actlvlty ) ----w----e------ 
Label Pal IS.... 87 . ..I 0 

CII + l +*ooloB*+*+**+L 

Figure 9-I. State Format Specification Menu 

The State Format Specification menu for the HP 1653B is similar to 
that for the HP 1652B except that Pod 2 appears in the menu instead of 
Pod 5. 

This menu shows only one pod assigned to each analyzer, which is the 
case at power up. Any number of pods can be assigned to one analyzer, 
from none to ail five for the HP 1652B, and from none to two for the 
HP 1653B. In the State Format Specification menu, only three pods 
appear at a time in the display. To view any pods that are off screen, 
press the left/right ROLL key and rotate the KNOB. The pods are 
always positioned so that the lowest numbered pod is on the right and 
the highest numbered pod is on the left. 
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At power up the State Format Specification menu looks like that shown
below:

( Speeu, 5"...1. )

CloCk

"
CloCk Period Pgd 5

~ I rn-, Clocl<
IlcuvltU) •• _

LeD,1 Pol 15. _.' 111 .,., 0
PI @ i I

-<lff-
--(lff-

~ff
-(Jrr
~tf

-<Jff-
-<J1f-
-<JH-
-(]H-

-<Jrr-

Figure 9-1. State Format Specification Menu

The State Format Specification menu for the HP 1653B is similar to
that for the HP 1652B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from none to all five for the HP 1652B, and from none to two for the
HP 1653B. In the State Format Specification menu, only three pods
appear at a time in the display. To view any pods that are off screen,
press the leftJright ROLL key and rotate the KNOB. The pods are
always positioned so that the lowest numbered pod is on the right and
the highest numbered pod is on the left.
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State FoiLmat 
Specification 
Menu Fields 

Seven types of fields are present in the menus: 

a Label 
0 Polarity (Pol) 
l Bit assignments 
l Pod threshold 
l SpecifySymbols 
l Clock 
l Pod Clock 
a Clock Period 

A portion of the menu that is not a field is the Activity Indicators 
display. The indicators appear under the active bits of each pod, next to 
“Activity > .” When the logic analyzer is connected to your target 
system and the system is running, you will see 1 in the Activity 
Indicators display for each channel that has activity. These tell you that 
the signals on the channels are transitioning. 

.- The fields in the Format menus are described in the following sections. 

Label The label column contains 20 Label fields that you can define. Of the 
20 labels, the state analyzer displays only 11 labels at one time. To view 
the labels that are off screen, press the up/down ROLL key and rotate 
the KNOB. The labels scroll up and down. To deactivate the scrolling, 
press the ROLL key again. 

To access one of the Label fields, place the cursor on the field and 
press SELECT. You will see a pop-up menu like that shown below. 

/Turn label on 1 

Figure Q-2. Label Pop-Up Menu 
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State Format
Specification
Menu Fields

Seven types of fields are present in the menus:

• Label
• Polarity (Pol)
• Bit assignments
• Pod threshold
• Specify Symbols
• Clock
• PodClock
• Clock Period

A portion of the menu that is not a field is the Activity Indicators
display. The indicators appear under the active bits of each pod, next to
'Activity > .' When the logic analyzer is connected to your target
system and the system is running, you will see I in the Activity
Indicators display for each channel that has activity. These tell you that
the signals on the channels are transitioning.

The fields in the Format menus are described in the following sections.

Label The label column contains 20 Label fields that you can define. Of the
20 labels, the state analyzer displays only 11 labels at one time. To view
the labels that are off screen, press the up/down ROLL key and rotate
the KNOB. The labels scroll up and down. To deactivate the scrolling,
press the ROLL key again.

To access one of the Label fields, place the cursor on the field and
press SELECT. You will see a pop-up menu like that shown below.

Turn label on
Modif u labe I
Turn label off

Figure 9-2. Label Pop-Up Menu

HP 16528/16538
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Turn Label On 

Selecting this option turns the label on and gives it a default letter 
name. If you turned all the labels on they would be named A through T 
from top to bottom. When a label is turned on, bit assignment fields for 
the label appear to the right of the label under the pods. 

- 

Modify Label 

If you want to change the name of a label, or want to turn a label on 
and give it a specific name, you would select the Modify label option. 
When you do, an Alpha Entry pop-up menu appears. You can use the 
pop-up menu and the keypad on the front panel to name the label. A 
label name can be a maximum of six characters. 

Turn Label Off 

Selecting this option turns the label off. When a label is turned off, the 
bit assignments are saved by the logic analyzer. This gives you the 
option of turning the label back on and still having the bit assignments 
if you need them. The waveforms and state listings are also saved. 

You can give the same name to a label in the state analyzer as in the 
timing analyzer without causing an error. The logic analyzer 
distinguishes between them. An example of this appears in the Getting 
Started Guide and in chapter l5 of this manual 

POhrit)/ (POl) Each label has a polarity assigned to it. The default for all the labels is 
positive ( + ) polarity. You can change the polarity of a label by 
placing the cursor on the polarity field and pressing SELECT.. This 
toggles the polarity between positive ( + ) and negative ( - ). 

In the state analyzer, negative polarity inverts the data. 

Bit Assignment The bit assignment fields allow you to assign bits (channels) to labels. 
Above each column of bit assignment fields is a line that tells you the 
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit 
numbered 0. This line helps you know exactly which bits you are 
assigning. 

State Format Specification Menu HP 16528116538 
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Tum Label On

Selecting this option turns the label on and gives it a default letter
name. Ifyou turned all the labels on they would be named A through T
from top to bottom. When a label is turned on, bit assignment fields for
the label appear to the right of the label under the pods.

Modify Label

Ifyou want to change the name of a labe~ or want to turn a label on
and give it a specific name, you would select the Modify label option.
When you do, an Alpha Entry pop-up menu appears. You can use the
pop-up menu and the keypad on the front panel to name the label. A
label name can be a maximum of six characters.

Turn Label Off

Selecting this option turns thc label off. Whcn a label is turned off, the
bit assignments are saved by the logic analyzer. This gives you the
option of turning the label back on and still having the bit assignments
if you need them. The waveforms and state listings are also saved.

You can give the same name to a label in the state analyzer as in the
timing analyzer without causing an error. The logic analyzer
distinguishes between them. An example of this appears in the Getting
SlaTted Guide and in chapter 15 of this manual

Polarity (PoI) Each label has a polarity assigned to it. The default for all the labels is
positive ( + ) polarity. You can change the polarity of a label by
placing the cursor on the polarity field and pressing SELECT. This
toggles the polarity between positive ( + ) and negative ( - ).

In the state analyzer, negative polarity inverts the data.

Bit Assignment The bit assignment fields allow you to assign bits (channels) to labels.
Above each column of bit assignment fields is a line that tells you the
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit
numbered O. This line helps you know exactly which bits you are
assigning.
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The convention for bit assignment is as follows: 

HP 16528/1653B 
Front-Panel Reference 

* (asterisk) indicates assigned bit 
. (period) indicates unassigned bit 

At power up the 16 bits of Pod 1 are assigned to the timing analyzer 
and the 16 bits of Pod 5 are assigned to the state analyzer. 

To change a bit assignment configuration., place the cursor on a bit 
assignment field and press SELECT. You will see the following pop-up 
menu. 

15 I. 87 
, , I , . . I . ******** 

Figure 9-3. Bit Assignment Pop-Up Menu 

Use the KNOB to move the cursor to an asterisk or a period and press 
SELECT. The bit assignment toggles to the opposite state of what it 
was before. When the bits (channels) are assigned as desired, place the 
cursor on Done and press SELECT. This closes the pop-up and 
displays the new bit assignment. 

Assigning one channel per label may be handy in some applications. 
This is illustrated in chapter 8 of the Getting Started Guide. Also, you 
can assign a channel to more than one label, but this usually isn’t 
desired. 

Labels may have from 1 to 32 channels assigned to them. If you try to 
assign more than 32 channels to a label, the logic analyzer will beep, 
indicating an error, and a message will appear at the top of the screen 
telling you that 32 channels per label is the maximum. 

Channels assigned to a label are numbered from right to left by the 
logic analyzer. The least significant assigned bit (LSB) on the far right 
is numbered 0, the next assigned bit is numbered 1, and so on. Since 32 
channels can be assigned to one label at most, the highest number that 
can be given to a channel is 31. 

State Format Specification Menu 
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The convention for bit assignment is as follows:

• (asterisk) indicates assigned bit
• (period) indicates unassigned bit

At power up the 16 bits of Pod 1 are assigned to the timing analyzer
and the 16 bits of Pod 5 are assigned to the state analyzer.

Tq change a bit assignment configuration, place the cursor on a bit
assignment field and press SELECf. You will see the following pop-up
menu.

.• * •••• • ·1
(Done)

87 Q15
I. . . . . .

Figure 9-3. Bit Assignment Pop-Up Menu

Use the KNOB to move the cursor to an asterisk or a period and press
SELECf. The bit assignment toggles to the opposite state of what it
was before. When the bits (channels) are assigned as desired, place the
cursor on Done and press SELECf. This closes the pop-up and
displays the new bit assignment.

Assigning one channel per label may be handy in some applications.
This is illustrated in chapter 8 of the Getting Started Guide. Also, you
can assign a channel to more than one Iabe~ but this usually isn't
desired.

Labels may have from 1 to 32 channels assigned to them. Ifyou try to
assign more than 32 channels to a labe~ the logic analyzer will beep,
indicating an error, and a message will appear at the top of the screen
telling you that 32 channels per label is the maximum.

Channels assigned to a label are numbered from right to left by the
logic analyzer. The least significant assigned bit (LSB) on the far right
is numbered 0, the next assigned bit is numbered I, and so on. Since 32
channels can be assigned to one label at most, the highest number that
can be given to a channel is 31.

HP 1652B{1653B
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Although labels can contain split fields, assigned channels are always 
numbered consecutively within a label. The numbering of channels is 
illustrated with the figure below. 

piimcq- Ststo For#t Specification 

Clock 
J& 

Clock Period 
[>60] 

clcttv1 tg > ------------a--- ---------------- ---------------- 
Label PoI IS.... 87 o... 0 15.... 87 .a.. 0 15 .,,, 87 a,,, 0 

Bii 31 Bk 19 Bit 8 Bit 0 

Figure 94. Numbering of Assigning Bits 

Pod Threshold Each pod has a threshold level assigned to it. For the HP 1653B Logic 
Analyzer, threshold levels may be defined for Pods 1 and 2 individually. 
For the HP 1652B Logic Analyzer, threshold levels may be defined for 
Pods 1,2 and 3 individually, and one threshold for Pods 4 and 5. It does 
not matter if Pods 4 and 5 are assigned to different analyzers. Changing 
the threshold of one will change the threshold of the other. 

If you place the cursor on one of the pod threshold fields and press 
SELECT, you will see the following pop-up menu. 

)r TTL 
. ECL . 
User-defined c 

Figure 9-5. Pod Threshold Pop-Up Menu 

TIL sets the threshold at + 1.6 volts, and ECL sets the threshold at 
- 1.3 volts. 
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Although labels can contain split fields, assigned channels are always
numbered consecutively within a label. The numbering of channels is
illustrated with the figure below.

ClOCk

15 87 0
I r

Bits B~ 0

15 67 0
I !

I
Bit 19

CloCk P'l"'lod Pod 3 E=~PdO'~2~= =~p~,,~,~=
[i:ki!J I C~k II C~k 11= C~k
ActlYlly ) _

1I1l'! PoliS. 67 .... 0
A [!JI ........••••••• 1
-orr- f
-off- Bit 31

Figure 9-4. Numbering of Assigning Bits

Pod ThreshOld Each pod has a threshold level assigned to it. For the HP 1653B Logic
Analyzer, threshold levels may be defined for Pods 1 and 2 individually.
For the HP 16518 Logic Analyzer, threshold levels may be defined for
Pods 1, 2 and 3 individually, and one threshold for Pods 4 and 5. It does
not matter ifPods 4 and 5 are assigned to different analyzers. Changing
the threshold of one will change the threshold of the other.

Ifyou place the cursor on one of the pod threshold fields and press
SELECT, you will see the following pop-up menu.

TTL
EeL

User-defined

Figure 9-5. Pod Threshold Pop-Up Menu

TIL sets the threshold at + 1.6 volts, and ECL sets the threshold at
-1.3 volts.
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The User-defined option lets you set the threshold to a specific voltage 
between - 9.9 V and + 9.9 V. If you select this option you will see a 
Numeric Entry pop-up menu as shown. 

[[““““I 

Figure 9-6. User-defined Numeric Entry Pop-Up Menu 

You can change the value in the pop-up either with the keypad on the 
front panel or with the KNOB, which you rotate until you get the 
desired voltage. When the correct voltage is displayed, press SELECI’. 
The pop-up will close and your new threshold will be placed in the pod 
threshold field. 

The threshold level you specify for the 16 data bits also applies to a 
pod’s clock threshold. 

*- Specify Symbols This field provides access to the Specify Symbols menu. It differs from 
the other fields in the State Format Specification menu in that it 
displays a complete menu instead of a pop-up. The complete 
description of the Specify Symbols Menu follows the State Format 
Specification Menu fields later in this chapter. 

Clock The Clock field in the Format Specification menu displays the clocks 
for clocking your system. The display will be referred to as the 
“clocking arrangement.” 

The HP 1652B Logic Analyzer has five clock channels, each of which is 
on a pod. The clocks are connected through the pods simply for 
convenience. The clock channels are labeled J, K, L, M, and N and are 
on pods 1 through 5, respectively. The clocking of the state analyzer is 
synchronous with your system because your analyzer uses the signals 
present in your system. The signal you use must clock the analyzer 
when the data you want to acquire is valid. 

The HP 1653B Logic Analyzer has two clock channels, each on one of 
the pods. The J clock is on pod 1 and the K clock is on pod 2. 
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The User-defined option lets you set the threshold to a specific voltage
between - 9.9 V and + 9.9 V. Ifyou select this option you will see a
Numeric Entry pop-up menu as shown.

Pod Threshold I Done)

• 0.0 ¥

Figure 9-6. User-defined Numeric Entry Pop-Up Menu

You can change the value in the pop-up either with the keypad on the
front panel or with the KNOB, which you rotate until you get the
desired voltage. When the correct voltage is displayed, press SELECT.
The pop-up will close and your new threshold will be placed in the pod
threshold field.

The threshold level you specify for the 16 data bits also applies to a
pod's clock threshold.

Specify Symbols This field provides access to the Specify Symbols menu. It differs from
the other fields in the State Format Specification menu in that it
displays a complete menu instead of a pop-up. The complete
description of the Specify Symbols Menu follows the State Format
Specification Menu fields later in this chapter.

ClOCk The Clock field in the Format Specification menu displays the clocks
for clocking your system. The display will be referred to as the
"clocking arrangement."

The HP 1652B Logic Analyzer has five clock channels, each of which is
on a pod. The clocks are connected through the pods simply for
convenience. The clock channels are labeled J, K, L, M, and N and are
on pods 1 through 5, respectively. The clocking of the state analyzer is
synchronous with your system because your analyzer uses the signals
present in your system. The signal you use must clock the analyzer
when the data you want to acquire is valid.

The HP 1653B Logic Analyzer has two clock channels, each on one of
the pods. The J clock is on pod 1 and the K clock is on pod 2.

HP 16528/16538
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When you select the Clock field, you will see the following pop-up 
menu with which you specify the clock. 

Figure 9-7. Clock Pop-Up Menu 

You can use one of the clocks alone or combine them to build one 
clocking arrangement. If you select a field to the right of one of the 
clocks in the pop-up you will see another pop-up menu: 

Figure 9-8. Single Clock Pop-Up Menu 

You can specify the negative edge of the clock, the positive edge, either 
edge, a high level, a low level, or the clock to be off. 

The clocks are combined by ORing and ANDing them. Clock edges 
are ORed to clock edges, clock levels are ORed to clock levels, and 
clock edges are ANDed to clock levels. 

For example, if you select &for the J clock, t for the K clock, for the 
M clock, and - for the N clock, the resulting clocking arrangiment 
will appear in the display as: 

Clock 
I( JJ + Kt > l ( tl, + N- 11 

Figure 9-9. Example of a Clocking Arrangement 
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When you select the Clock field, you will see the following pop-up
menu with which you specify the clock.

Specify Clock ( Don8

J"
J OJ K [}] L [}] N[}] N[}]

Figure 9-7. Clock Pop-Up Menu

You can use one of the clocks alone or combine them to build one
clocking arrangement. Ifyou select a field to the right of one of the
clocks in the pop-up you will see another pop-up menu:

Speeif y C1nele

J"
( Done)

....L

-=--
Figure 9-8. Single Clock Pop-Up Menu

You can specify the negative edge of the clock, the positive edge, either
edge, a high leve~ a low leve~ or the clock to be off.

The clocks are combined by ORing and ANDing them. Clock edges
are ORed to clock edges, clock levels are ORed to clock levels, and
clock edges are ANDed to clock levels.

For example, if you select Uor the J clock, t for the K clock, _ for the
M clock, and - for the N clock, the resulting clocking arrangement
will appear in the display as:

Clock
I( J" + Kt ) • ( N. + N' ) I

Figure 9-9. Example of a Clocking Arrangement
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With this arrangement, the state analyzer will clock the data when there 
is a negative edge of the J clock OR a positive edge of the K clock, 
AND when there is a low level on the M clock OR a high level on the N 
clock. 

You must always specify at least one clock edge. If you try to use only 
clock levels, the logic analyzer will display a message telling you that at 
least one edge is required. 

Pod Clock Your logic analyzer has the capability of clocking data in three 
different ways. The pod Clock fields in the State Format Specification 
menu. allow you to specify which of the three ways you want to clock the 
data. 

Each pod assigned to the state analyzer has a pod Clock field 
associated with it. Selecting one of the pod Clock fields gives you the 
following pop-up menu: 

Figure 940. Pod clock Field Pop-Up Menu 

Normal 

This option specifies that clocking will be done in single phase. That is 
the clocking arrangement located in the Clock field above the pods in 
the State Format Specification menu will be used to clock all the pods 
assigned to this machine. 

For example, suppose that the Clock field looks like the following: 

Clock 

Figure 9-l 1. Example of a Clocking Arrangement 

HP 16528/l 6538 

In Normal mode the state analyzer will sample the data on any assigned 
pods on a negative edge of the J clock OR on a positive edge of the K 
clock. 

State Format Specification Menu 
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With this arrangement, the state analyzer will clock the data when there
is a negative edge of the J clock OR a positive edge of the K clock,
AND when there is a low level on the M clock OR a high level on the N
clock.

You must always specify at least one clock edge. Ifyou try to use only
clock levels, the logic analyzer will display a message telling you that at
least one edge is required.

Pod Clock Your logic analyzer has the capability of clocking data in three
different ways. The pod Clock fields in the State Format Specification
menu allow you to specify which of the three ways you want to clock the
data.

Each pod assigned to the state analyzer has a pod Clock field
associated with it. Selecting one of the pod Clock fields gives you the
following pop-up menu:

D..... Up.e.
nixed Clocks

Figure 9-10. Pod clock Field Pop-Up Menu

Normal

This option specifies that clocking will be done in single phase. That is
the clocking arrangement located in the Clock field ahove the pods in
the State Format Specification menu will be used to clock all the pods
assigned to this machine.

For example, suppose that the Clock field looks like the following:

Clock
I ( J.L + Kt ) I

Figure 9-11. Example of a Clocking Arrangement

In Normal mode the state analyzer will sample the data on any assigned
pods on a negative edge olthe J clock OR on a positive edge of the K
clock.

HP 16528/16538
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Demultiplex 

With the HP 1652B/l653B Logic Analyzers, you can clock two different 
types of data that occur on the same lines. For instance, lines that 
transfer both address and data information need to be clocked at 
different times in order to get the right information at the right time. 

When you select the Demultiplex option, the pod Clock field changes 
to “Master 1 Slave,” and two clock fields appear above the pods where 
just one Clock field used to be. These fields are the Master Clock and 
Slave Clock, as shown: 

I 
lnflCHINEJ- S tote Fomt Speclf lcatlon 

tlsslsr Clock 
[ JC ] 

Clock Parlod 
I>-j 

Actlvlty ) 
Label Pal 

El 

Pod 5 

1-1 
---------w----w- 

7 . . , . 07 . . . . 0 
***I***-****.**+ 

(Sprcify Syrbols ) 

Slave Clock 
I ut 1 

Figure a-12. Master Clock and Slave Clock 

Demultiplexing is done on the data lines of the specified pod to read 
only the lower eight bits. This is two-phase clocking, with the Master 
Clock following the Slave Clock. The analyzer first looks for the 
clocking arrangement that you specify in the Slave Clock. When it sees 
this arrangement, the analyzer clocks the data present on bits O-7 of the 
pod, then waits for the clocking arrangement that you specify in the 
Master Clock. When it sees this arrangement, it again clocks the data 
present on bits O-7 of the pod. The upper eight bits of the pods are 
ignored and don’t need to be connected to your system. 

Notice, the bit numbers that appear above the bit assignment field have 
changed. The bits are now numbered 7 . . . . 07 . . . . 0 instead of l5 . . . . 87 . . . . 0 . 
This helps you set up the analyzer to clock the right information at the 
right time. 
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Demuhiplex

With the HP 1652B/1653B Logic Analyzers, you can clock two different
types of data that occur on the same lines. For instance, lines that
transfer both address and data information need to be clocked at
different times in order to get the right information at the right time.

When you select the Demultiplex option, the pod Clock field changes
to 'Master I Slave,' and two clock fields appear above the pods where
just one Clock field used to be. These fields are the Master Clock and
Slave Clock, as shown:

IMACHINE 2 1- Sl.,. r..., Sftedflc.etlon

Mnter I:loel(
! J~ I

Clock f.riod Pod '5

CE:E:ill I rn. IMester I Sll~1l
IIlttlvltll) ~ _

lUll POI ,.,., 01 0
A ml 1
-off-
-()ff-
-orr-
-orr-
-()ff-

-Olr-
-orr-
-orr-
-(]ff-
-olt-

( Spocify Seol, I

Slue Clock
! Kt !

Figure 9-12. Master Clock and Slave Clock

Demultiplexing is done on the data lines of the specified pod to read
only the lower eight bits. This is two-phase clocking, with the Master
Clock following the Slave Clock. The analyzer first looks for the
clocking arrangement that you specify in the Slave Clock. When it sees
this arrangement, the analyzer clocks the data present on bits 0-7 of the
pod, then wails for the clocking arrangement that you specify in the
Master Clock. When it sees this arrangement, it again clocks the data
present on bits 0-7 of the pod. The upper eight bits of the pods are
ignored and don't need to be connected to your system.

Notice, the bit numbers that appear above the bit assignment field have
changed. The bits are now numbered 7....07....0 instead of 15....87....0.
This helps you set up the analyzer to clock the right information at the
right time.
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The address/data lines ADO-AD7 on the 8085 microprocessor are an 
example of Demultiplex. During part of the operating time the lines 
have an address on them, and during other times they have data on 
them. Hook the lower eight bits of one of the pods to these eight lines 
and set the Slave and Master Clocks so that they clock the data and the 
address at the proper time. 

In this example, you may choose to assign the bits in the State Format 
Specification menu similarly to that shown below. In this case you 
would want to clock the address with the Slave Clock and the data with 
the Master Clock. 

- 
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Figure S-13. Master and Slave Clock . Bit Assignments 

The Master and Slave Clocks can have the same clocking 
arrangements. The clocking is still done the same way, with the lower 
eight bits being clocked first on the Slave Clock, then on the Master 
Clock. 

Mixed Clocks 

The Mixed Clocks option allows you to clock the lower eight bits of a 
pod separately from the upper eight bits. The state analyzer uses 
Master and Slave Clocks to do this. If you select this option from the 
pod Clock pop-up, the pod Clock field changes to “Master 1 Slave,” 
and two Clock fields, Master and Slave, appear above the pods. 

The address/data lines ADO-AD? on the 8085 microprocessor are an
example of Demultiplex. During part of the operating time the lines
have an address on them, and during other times they have data on
them. Hook the lower eight bits of one of the pods to these eight lines
and set the Slave and Master Clocks so that they clock the data and the
address at the proper time.

In this example, you may choose to assign the bits in the State Format
Specification menu similarly to that shown below. In this case you
would want to clock the address with the Slave Clock and the data with
the Master Clock.
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Figure 9-13. Master and Slave Clock Bit Assignments

The Master and Slave Clocks cao have the same clocking
arrangements. The clocking is still done the same way, with the lower
eight bits being clocked fIrst on the Slave Clock, then on the Master
Clock.

Mixed Clocks

The Mixed Clocks option allows you to clock the lower eight bits of a
pod separately from the upper eight bits. The state analyzer uses
Master and Slave Clocks to do this. Ifyou select this option from the
pod Clock pop-up, the pod Clock fIeld changes to "Master I Slave,"
and two Clock fIelds, Masler and Slave, appear above the pods.
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As in Demultiplex, the Master Clock follows the Slave Clock. The state 
analyzer looks for the clocking arrangement given by the Slave Clock 
and clocks the lower eight bits. Then it looks for the clock arrangement 
given by the Master Clock and clocks the upper eight bits. Unlike 
Demultiplex, all 16 bits of a pod are sampled. 

The Master and Slave Clocks can have the same clocking 
arrangements. The clocking is still done the same way, with the lower 
eight bits clocked on the Slave Clock and the upper eight bits clocked 
on the Master Clock. 

Clock Period This field provides greater measurement accuracy when your state 
input clock period is greater than 60 ns. When you select > 60 ns, the 
state analyzer provides greater immunity against noise or ringing in the 
state input clock signal; also, the logic analyzer provides greater 
accuracy when triggering another state or timing analyzer or the BNC 
trigger out. 

If your State input clock period is less than 60 ns, you should select 
< 60 ns. This disables the Count field in the State Trace Specification 
menu because the maximum clock rate when counting is 16.67 MHz (60 
ns clock period). This also turns Prestore off. 

Specify The logic analyzer supplies Timing and State Symbol Tables in which 

Symbols Menu you can defme a mnemonic for a specific bit pattern of a label. When 
measurements are made by the state analyzer, the mnemonic is 
displayed where the bit pattern occurs if the Symbol base is selected. 

It is possible for you to specify up to 200 symbols in the logic analyzer. 
If you have only one of the internal analyzers on, all 200 symbols can be 
defined in it. If both analyzers are on, the 200 symbols are split between 
the two. For example, analyzer 1 may have l50, leaving 50 available for 
analyzer 2. 

To access the Symbol Table in the State Format Specification menu, 
place the cursor on the Specify Symbols field and press SELECT. You 
will see a new menu as shown. This is the default setting for the Symbol 
Table in both the timing and state analyzers. 

State Format Specification Menu HP 16528/1653B 
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As in Demultiplex, the Master Clock follows the Slave Clock. The state
analyzer looks for the clocking arrangement given by the Slave Clock
and clocks the lower eight bits. Then it looks for the clock arrangement
given by the Master Clock and clocks the upper eight bits. Unlike
Demultiplex, all 16 bits of a pod are sampled.

The Master and Slave Clocks can have the same clocking
arrangements. The clocking is still done the same way, with the lower
eight bits clocked on the Slave Clock and the upper eight bits clocked
on the Master Clock.

ClOCk Period This field provides greater measurement accuracy when your state
input clock period is greater than 60 us. When you select > 60 ns, the
state analyzer provides greater immunity against noise or ringing in the
state input clock signal; also, the logic analyzer provides greater
accuracy when triggering another state or timing analyzer or the BNC
trigger out.

If your State input clock period is less than 60 os, you should select
< 60 ns. This disables the Count field in the State Trace Specification
menu because the maximum clock rate when counting is 16.67 MHz (60
os clock period). This also turns Prestore off.

Specify
Symbols Menu

The logic analy£er supplies Timing and State Symbol Tables in which
you can defme a mnemonic for a specific bit panern of a label. When
measurements are made by the state analyzer, the mnemonic is
displayed where the bit pattern occurs if the Symbol base is selected.

It is possible for you to specify up to 200 symbols in the logic analyzer.
Ifyou have only one of the internal analyzers on, all 200 symbols can be
defmed in it. If both analyzers are on, the 200 symbols are split between
the two. For example, analyzer 1 may have 150, leaving 50 available for
analyzer 2.

To access the Symbol Table in the State Format Specification menu,
place the cursor on the Specify Symbols field and press SELECT. You
will see a new menu as shown. This is the default setting for the Symbol
Table in both the timing and state analyzers.
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Figure S-14. Symbol Table Menu 

Specify Symbols II ere are four fields in the Symbol Table menu. They are: 

Menu Fields 
l Label 
l Base 
l Symbol view size 
l Symbol name 

Label The Label field identifies the label for which you are specifying 
symbols. If you select this field, you will get a pop-up that lists all the 
labels turned on for that analyzer. 
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Figure 945. Lable Pop-Up Menu 
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Figure 9-14. Symbol Table Menu

There are four fields in the Symbol Table menu. They are:

• Label
• Base
• Symbol view size
• Symbol uame

The Label field identifies the label for which you are specifying
symbols. If you select this field, you will get a pop-up that lists all the
labels turned on for that analyzer.

CLOCK
AS
LDS
UDS
DTACK
RIM
ADDR
DATA

Figure 9-15. Lable Pop-Up Menu
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Each label has a separate symbol table. This allows you to give the 
same name to symbols defined under different labels. In the Label 
pop-up select the label for which you wish to specify symbols. 

Base The Base field tells you the numeric base in which the pattern will be 
specified. The base you choose here will affect the pattern field of the 
State Trace Specification menu. This is covered later in this chapter. 

To change the base, place the cursor on the field and press SELECT. 
You will see the following pop-up menu. 

Figure 9-16. Base Pop-Up Menu 

If more than 20 channels are assigned to a label, the Binary option is 
not offered in the pop-up. The reason for this is that when a symbol is 
specified as a range, there is only enough room for 20 bits to be 
displayed on the screen. 

Decide which base you want to work in and choose that option from 
the numeric Base pop-up menu. 

If you choose the ASCII option, you can see what ASCII characters the 
patterns and ranges defined by your symbols represent. ASCII 
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F) 
are offered on your logic analyzer. Specifying patterns and ranges for 
symbols is discussed in the next section. 

I 
Note @ You cannot specify a pattern or range when the base is ASCII. Fiist 

defme the pattern or range in one of the other bases, then switch to 
ASCII to see the ASCII characters. 
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Each label has a separate symbol table. This allows you to give the
same name to symbols defined under different labels. In the Label
pop-up select the label for which you wish to specify symbols.

Base The Base field tells you the numeric base in which the pattern will be
specified. The base you choose here will affect the pattern field of the
State Trace Specification menu. This is covered later in this chapter.

To change the base, place the cursor on the field and press SELECf.
You will see the following pop-up menu.

Octal
Decilnal
HexltdBc11'1nl
ASCII

Figure 9-16. Base Pop-Up Menu

If more than 20 channels are assigned to a label, the Binary option is
not offered in the pop-up. The reason for this is that when a symbol is
specified as a range, there is only enough room for 20 bits to be
displayed on the screen.

Decide which base you want to work in and choose that option from
the numeric Base pop-up menu.

Ifyou choose the ASCII option, you can see what ASCII characters the
patterns and ranges defined by your symbols represent. ASCII
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F)
are offered on your logic analyzer. Specifying patterns and ranges for
symbols is discussed in the next section.

Note .. You cannot specify a pattern or range when the base is ASCII. Flfst
define the pattern or range in one of the other bases, then switch to
ASCII to see the ASCII characters.
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Symbol View Size The Symbol view size field lets you specify how many characters of the 
symbol name wiIl be displayed when the symbol is referenced in the 
State Trace Specification menu and the State Listing menu. Selecting 
this field gives you the following pop-up. 

Figure S-17. Symbol View Size Pop-Up Menu 

You can have the logic analyzer display from 3 to all 16 of the 
characters in the symbol name. For more information see “State Trace 
Specification Menu” and “State Listing Menu” later in this chapter. 

Symbol Name When you first access the Symbol Table, there are no symbols 
specified. The symbol name field reads “New Symbol.” If you select this 
field, you will see an Alpha Entry pop-up menu on the display. Use the 
pop-up menu and the keypad on the front panel to enter the name of 
your symbol. A maximum of 16 characters can be used in a symbol 
name. 

HP 1652Bl1653B State Format Specification Menu 
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When you select the Done field in the Alpha Entry pop-up menu the 
name that appears in the symbol name field is assigned and two more 
fields appear in the display. 

tlMHIME 1 - Slplbol Table 

Label 1-1 Base IHexadecimal ] 

IRERD llPatternj100001 

(TiK) 

Symbol 
vieu size El 

Figure B-18. Symbol Defined as a Pattern 

Symbol View Size The Symbol view size field lets you specify how many characters of the
symbol name will be displayed when the symbol is referenced in the
State Trace Specification menu and the State Listing menu. Selecting
this field gives you the following pop-up.

3
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14
15
16

Figure 9-17. Symbol View Size Pop-Up Menu

You can have the logic analyzer display from 3 to a1l16 of the
characters in the symbol name. For more information see "State Trace
Specification Menu" and "State Listing Menu" later in this chapter.

Symbol Name When you first access the Symbol Table, there are no symbols
specified. The symbol name field reads "New Symbol." If you select this
field, you will see an Alpha Entry pop-up menu on the display. Use the
pop-up menu and the keypad on the front panel to enter the name of
your symbol. A maximum of 16 characters can be used in a symbol
name.

When you select the Done field in the Alpha Entry pop-up menu the
name that appears in the symbol name field is assigned and two more
fields appear in the display.

nACHINE 1 - S!JIIbol Tobie
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Figure 9-18. Symbol Defined as a Pattern
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The first of these fields defines the symbol as either a Pattern or a 
Range. If you place the cursor on this field and press SELECT, it will 
toggle between Pattern and Range. 

When the symbol is defined as a pattern, one field appears to specify 
what the pattern is. Selecting this field gives you a pop-up with which 
you can specify the pattern. Use the keypad and the DON’T CARE key 
on the front panel to enter the pattern. Be sure to enter the pattern in 
the numeric base that you specified in the Base field. 

[yt;ify Pattern: ] 

Figure 949. Specify Pattern Pop-Up Menu 

If the symbol is defined as a range, two fields appear in which you 
specify the upper and lower boundaries of the range. 

tmCHIW 1 - S@ml Table ( Dkne ) 

Label -1 Base [Hexadecimal 1 
Symbo I 
vteu size [T] 

Figure 9-20. Symbol Defined as a Range 

Selecting either of these fields gives you a pop-up with which you can 
specify the boundary of the range. 

Figure 9-21. Specify Range Pop-Up Menu 

You can specify ranges that overlap or are nested within each other. 
Don’t cares are not allowed. 
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The first of these fields defines the symbol as either a Pattern or a
Range. Ifyou place the cursor on this field and press SELECf, it will
toggle between Pattern and Range.

When the symbol is defined as a pattern, one field appears to specify
what the pattern is. Selecting this field gives you a pop-up with which
you can specify the pattern. Use the keypad and the DON'T CARE key
on the front panel to enter the pattern. Be sure to enter the pattern in
the numeric base that you specified in the Base field.

Specify Pattern:
8SC4

Figure 9-19. Specify Pattern Pop-Up Menu

If the symbol is defined as a range, two fields appear in which you
specify the upper and lower boundaries of the range.
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Figure 9-20. Symbol Defined as a Range

Selecting either of these fields gives you a pop-up with which you can
specify the boundary of the range.

--------..Specify Number:
Irrr

Figure 9-21. Specify Range Pop-Up Menu

You can specify ranges that overlap or are nested within each other.
Don't cares are not allowed.
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To add more symbols to your symbol table, place the cursor on the last 
symbol defined and press SELECT. A pop-up menu appears as shown. 

Figure 9-22. Symbol Pop-Up Menu 

The first option in the pop-up is Modify symbol. If you select this 
option, you will see an Alpha Entry pop-up menu with which you can 
change the name of the symbol. 

The second option in the pop-up is Insert new symbol. It allows you to 
specify another symbol. When you select it, you will see an Alpha Entry 
pop-up menu. Use the menu and the keypad on the front panel to enter 
the name of your new symbol. When you select Done, your new symbol 
will appear in the Symbol Table. The third option in the pop-up is 
Delete symbol. If you select this option, the symbol will be deleted from 
the Symbol Table. 

Leaving the When you have specified all your symbols, you can leave the Symbol 
Symbol Table Table menu in one of two ways. One method is to place the cursor on 

Menu the Done field and press SELECT. This puts you back in the Format 
Specification menu that you were in before entering the Symbol Table. 
The other method is to press the FORMAT, TRACE, or DISPLAY 
keys on the front panel to get you into the respective menu. 
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To add more symbols to your symbol table, place tbe cursor on tbe last
symbol defined and press SELECT. A pop-up menu appears as sbown.

Modifu sumbol
Insert new sumbol
Delete sumbol

Figure 9-22. Symbol Pop-Up Menu

The first option in tbe pop-up is Modify symbol. Ifyou select this
option, you will see an Alpha Entry pop-up menu with which you can
change tbe name of tbe symbol.

The second option in tbe pop-up is Insert new symbol. It allows you to
specify another symbol. When you select it, you will see an Alpha Entry
pop-up menu. Use tbe menu and tbe keypad On tbe front panel to enter
tbe name of your new symbol. When you select Done, your new symbol
will appear in tbe Symbol Table. The third option iu the pop-up is
Delete symbol. Ifyou select tbis option, tbe symbol will be deleted from
the Symbol Table.

When you have specified all your symbols, you can leave the Symbol
Table menu in one of two ways. One metbod is to place tbe cursor on
tbe Done field and press SELECT. This puts you back in the Format
Specification menu that you were in before entering the Symbol Table.
The otber metbod is to press the FORMAT, TRACE, or DISPLAY
keys on tbe front panel to get you into tbe respeclive menu.
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10 
State Trace Menu 

Introduction This chapter describes the State Trace menu and the pop-up menus 
that you will use on your state analyzer. The purpose and functions are 
described in detail, and we have included many illustrations and 
examples to make the explanations clearer. 

The Trace Specification menu allows you to configure the state 
analyzer to capture only the data of interest for your measurement. In 
the state analyzer you can configure the analyzer to trigger on a 
sequence of states. The default setting is shown in figure 10-l below. 

For an example of setting up a trace configuration for a State analyzer, 
refer to your Gefting Started Guide or “State Analyzer Measuement 
Example” in Chapter 15 of this manual. 
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Figure 10-l. State Trace Specification Menu 
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This chapter describes the State Trace menu and the pop-up menus
that you will use on your state analyzer. The purpose and functions are
described in detail, and we have included many illustrations and
examples to make the explanations clearer.

The Trace Specification menu allows you to configure the state
analyzer to capture only the data of interest for your measurement. In
the state analyzer you can configure the analyzer to trigger on a
sequence of states. The default setting is shown in figure 10·1 below.

For an example of setting up a trace configuration for a State analyzer,
refer to your Getting Started Guide or "State Analyzer Measuement
Example" in Chapter 15 of this manual.

!MI\Cf{INE 2 1- Silt. Traetl ~111c.UIIII

Trot' meG' I Sing I. I
s,qUIIM:' Lan't Ar_~ by

6
I+hile .torlng • ,ny ,t,t,- I ,", I
Trl~gtr all "0" I It."

!lrlllcllu

Store " uv stet,- I Off I
Count

I Off I
Prutor.

I Off I
LeD,1 > E:::J

1)11•• ) CEiL]

0
I )()()()(!

!I()l;)()( I
I l<lO()( j
IX)(l(xi

Figure 10-1. State Trace Specification Menu
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Accessing the The State Trace menu can be accessed by pressing the TRACE key on - 
State Trace 
Menu 

the front panel. If the Timing Trace Specification menu is displayed 
when you press the TRACE key, you will have to switch analyzers. 
This is not a problem, it merely indicates that the last action you 
performed in the System Configuration Menus was on the timing 
analyzer. 

State Trace The menu is divided into three sections: the Sequence Levels in the 

Menu Fields large center box, the acquisition fields at the top and right of the 
screen, and the qualifier and pattern fields at the bottom of the screen. 

Before describing the fields in the menu, we need to define a few terms. 
These terms will be used in the discussions of the fields, so 
understanding their meanings is essential. 

Pattern Recognizers: a pattern of bits (0, 1, or X) in each label. There 
are eight recognizers available when one state analyzer is on. Four are 
available to each analyzer when two state analyzers are on. The pattern 
recognizers are given the names a through h and are partitioned into 
groups of four, a-d and e-h. 

Range Recognizer: recognizes data which is numerically between or on 
two specified patterns. One range term is available and is assigned to 
the first state analyzer created by assigning pods to it or if only one 
analyzer is on, then the range term is assigned to it. 

Qualifier: user-specified term that can be anystate, nostate, a single 
pattern recognizer, a range recognizer, the complement of a pattern or 
range recognizer, or a logical combination of pattern and range 
recognizers. To specify a qualifier, you will use the pop-up shown in 
figure 10-2. This pop-up appears when accessed through the five 
different fields encountered when setting qualifiers throughout the 
State Trace menu. 
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The State Trace menu can be accessed by pressing the TRACE key on
the front panel. If the Timing Trace Specification menu is displayed
when you press the TRACE key, you will have to switch analyzers.
This is not a problem, it merely indicates that the last action you
performed in the System Configuration Menus was on the timing
analyzer.

The menu is divided into tbree sections: the Sequence Levels in the
large center box, the acquisition fields at the top and right of the
screen, and the quaIifier and pattern fields at the bottom of the screen.

Before describing the fields in the menu, we need to defme a few terms.
These terms will be used in the discussions of the fields, so
understanding their meanings is essential.

Pattern Recognizers: a pattern of bits (0, 1, or X) in each label. There
are eight recognizers available when one state analyzer is on. Four are
available to each analyzer when two state analyzers are on. The pattern
recognizers are given the names a tbrough h and are partitioned into
groups of four, a-d and e-h.

Range Recognizer: recognizes data which is numerically between or on
two specified patterns. One range term is available and is assigned to
the first state analyzer created by assigning pods to it or if only one
analyzer is on, then the range term is assigned to it.

QuaIifier: user-specified term that can be anystate, nostate, a single
pattern recognizer, a range recognizer, the complement of a pattern or
range recognizer, or a logical combination of pattern and range
recognizers. To specify a quaIifier, you will use the pop-up shown in
figure 10-2. This pop-up appears when accessed tbrough the five
different fields encountered when setting quaIifiers tbroughout the
State Trace menu.
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Figure W-2. Qualifier PopUp Menu 

If you select the Combination option in the pop-up, you will see a 
pop-up similar to that shown below. 
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Figure 10-3. Full Qualifier Specification PopUp 
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Figure 10-2. Qualifier Pop-Up Menu

Ifyou select the Combination option in the pop-up, you will see a
pop-up similar to that shown below.

rull Qual1fier Specif ice tion ( Done )

o I Off I
bl Of f I
cl Off I Or I--
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Figure 10-3. Full Qualifier Specification Pop-Up
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Note 11 
9 

If two multi-pod state analyzers are on, the qualifier pop-up menu will 
show that only four pattern recognizers are available to each analyzer. 
Pattern recognizers a-d and the range recognizer are assigned to the 
first analyzer created, and pattern recognizers e-h go with the second 
analyzer. In the Full Qualifier Specification pop-up there will be only 
one OR gate and one set of pattern recognizers. 

State Trace Menu HP 16528/1653B 
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With this Full Qualifier Specification pop-up, you specify a logical 
combination of patterns or ranges as the qualifier. The pattern 
recognizers are always partitioned into the groups of four shown. Only 
one operator is allowed between the patterns in a group. Patterns in 
uncomplimented form (a, b, etc.) can only be ORed. 

The complements of patterns ( # a, # b, etc.) can only be ANDed. 
For example, if the first OR field (gate) is changed to AND, all the 
patterns for that gate are complemented, as shown below. A 

1 

x 2 

Full Qualifier Specification 

Figure 1 O-4. Complemented Patterns 

Note ..
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If two multi-pod state analyzers are on, the qualifier pop-up menu will
show that only four pattern recognizers are available to each analyzer.
Pattern recognizers a-d and the range recognizer are assigned to the
first analyzer created, and pattern recognizers e-h go with the second
analy7llr. In the Full Qualifier Specification pop-up there will be only
one OR gate and one set of pattern recognizers.

With this Full Qualifier Specification pop-up, you specify a logical
combination of patterns or ranges as the qualifier. The pattern
recognizers are always partitioned into the groups of four shown. Only
one operator is allowed between the patterns in a group. Patterns in
uncomplimented form (a, b, etc.) can only be ORed.

The complements of patterns ( .. a, .. b, etc.) can only be ANDed.
For example, if the firsl OR field (gale) is changed to AND, all the
patterns for that gate are complemented, as shown below.
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Figure 10-4. Complemented Patterns
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To specify a pattern to be used in the combination, place the cursor on 
the pattern recognizer field and press SELECT. The field toggles from 
Off to On and a connection is drawn from the pattern field to the gate. 
In figure 10-5, patterns b, c and d and the range are ORed together, 
and e and g are ANDed together. 

Full Qua 1 if ier Specification 

a 
b 

c 

d 

range 

Figure 10-5. Patterns Assigned for Logical Combinations 

& shown in the previous figures, the range is included with the first 
group of patterns (a-d). If you select the range field, you will see the 
following pop-up menu. 
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Figure 10-6. Range Specification Pop-Up Menu 
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To specify a pattern to be used in the eombination, place the cursor on
the pattern reeognizer field and press SELECf. The field toggles from
Off to On and a eonneelion is drawn from the pattern field to the gate.
In figure 10-5, patterns b, e and d and the range are ORed together,
and e and g are ANDed logether.

~
rull Qualifier Specification ( Done )

o I Off
b On

On Orc
d On

rong. In Or... On
..f I Off

"9 On And

..h I Off

Figure 10-5. Patterns Assigned for Logical Combinations

As shown in the previous figures, the range is included with the first
group of patterns (a-d). Ifyou select the range field, you will see the
following pop-up menu.

rull Qualifier Speeification

o ~I;;~Of~f~
b ~:;o==n=

~I ~~~~~t~=jrong.~ Off
In

..e.~~O~ut~~-,

.. f ~I~O::ff::::,

"9 ~~o:;:n;=
..h I Off

Or

And

(Done)

Or

HP 16528116538
Front-Panel Reference

Figure 10-6. Range Specification Pop-Up Menu

State Trace Menu
10-5



Off disconnects the range from the qualifier specification. In indicates 
that the contents of the range are to be in the qualifier specification, 
and Out indicates that the complement of the range is to be in the 
qualifier specification. 

When you have specified your combination qualifier, select Done. The 
Full Qualifier Specification pop-up closes and the Boolean expression 
for your qualifier appears in the field for which vou specified it. 

\ 
While storing Cb+c+d+rangel+(#e+gl 

Figure W-7. Boolean Expression for Qualifier 

Sequence 
Levels 

There are eight trigger sequence levels available in the state analyzer. 
You can add and delete levels so that you have from two to eight levels 
at a time. 

Only three levels appear in the Sequence Levels display at one time. To 
display other levels so that they can be accessed, press the up/down 
ROLL key and rotate the KNOB. 

If you select level 1 shown in figure 10-1, you will see the following 
pop-up menu: 

# 
Sequence Level 1 (TiK-jT 

Insert Level Delete Level 8 

1 b 

ITrIgger 1 a 11 

I 

L . . 

Figure 10-8. Sequence Level Pop-Up Menu 
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Sequence
Levels

State Trace Menu
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OIT disconnects the range from the qualifier specification. In indicates
that the contents of the range are to be in the qualifier specification,
and Out indicates that the complement of the range is to be in the
qualifier specification.

When you have specified your combination qualifier, select Done. The
Full Qualifier Specification pop-up closes and the Boolean expression
for your qualifier appears in the field for which vou specified it.

Hhile storing I (b+c+~+r~nge)+( ..e' ..g)

Figure 10-7. Boolean Expression for Qualifier

There are eight trigger sequence levels available in the state analyzer.
You can add and delete levels so that you have from two to eight levels
at a time.

Only three levels appear in the Sequence Levels display at one time. To
display other levels so that they can be accessed, press the up/down
ROLL key and rotate the KNOB.

Ifyou select level 1 shown in figure 10-1, you will see the following
pop-up menu:

Sequence LSYBt 1 ( Done)

Insert Leyel ( Delete Le~el

Hhile storing I eny stote I
I=-Tr--:-\-gg-.-r-o""'n! Llo'--- ICJJ tim••

Figure 10-a. Sequence Level Pop-Up Menu
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Not all sequence level pop-up menus look like this one. This happens 
to be the trigger sequence level in which you specify the state on which 
the analyzer is to trigger. The trigger term can occur in any of the first 
seven levels, and it is not necessarily a selectable field The fields in the 
menu of figure 10-8 are described on the following pages. 

InSeti Level To insert a level, place the cursor on the field labeled Insert Level and 
press SELECT. You will see the following pop-up menu. 

Figure W-9. Insert Level Pop-Up Menu 

Cancel returns you to the sequence level pop-up without inserting a 
level. Before inserts a level before the present level. Aflter inserts a level 
after the present level. If there are eight levels, the Insert Level field 
doesn’t appear in the sequence level pop-ups. 

Delete Level If you want to delete the present level, select the field labeled Delete 
Level. You will see a pop-up menu with the choices Cancel and 
Execute. Cancel returns you to the sequence level pop-up without 
deleting the level. Execute deletes the present level and returns you to 
the State Trace Specification menu. 

Note d If h t ere are only two levels, neither field can be deleted even though the 
Delete Level field stilI appears in the menu. There will always be’s 
trigger term level and a store term level in Sequence Levels. Therefore, 
if you try to delete either of these, all terms you have specified in these 
levels will be set to default terms, and, the trigger and store term levels 
will remain. 

HP 16528/16538 
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Not all sequeoce level pop-up meous look like this ooe. This happens
to be the trigger sequeoce level in which you specify the slate 00 which
the analyzer is to trigger. The trigger term can occur in any of the first
seveo levels, and it is oot oecessarily a selectable field The fields in the
meou of figure 10-8 are described 00 the following pages.

Insert Level To insert a leve~ place the cursor 00 the field labeled losert Level and
press SELECf. You will see the following pop-up menu.

Concel
Before
After

Figure 10-9. Insert Level Pop-Up Menu

Caocel returns you to the sequence level pop-up without inserting a
level. Before inserts a level before the present level. After inserts a level
after the present level. If there are eight levels, the Insert Level field
doesn't appear in the sequence level pop-ups.

Delete Level

Note ..

HP 16528/16538
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Ifyou want to delete the presentleve~ select the field labeled Delete
Level. You will see a pop-up menu with the choices Cancel and
Execute. Cancel returns you to the sequence level pop-up without
deleting the level. Execute deletes the present level and returns you to
the State Trace Specification menu.

If there are only two levels, neither field can be deleted even though the
Delete Level field still appears in the menu. There will always be'a
trigger term level and a store term level in Sequence Levels. Therefore,
if you try to delete either of these, all terms you have specified in these
levels will be set to default terms, and, the trigger and store term levels
will remain.
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Storage Qualifier Each sequence level has a storage qualifier. The storage qualifier 
specifies the states that are to be stored and displayed in the State 
Listing. Selecting this field gives you the qualifier pop-up menu shown 
in figure 10-2, with which you specify the qualifier. 

As an example, suppose you specify the storage qualifier in a sequence 
level as shown below. 

While storing a+d * 

Figure 10-10. Storage Qualifier Example 

The only states that will be stored and displayed are the states given by 
pattern recognizers a and d. 

Branching Every sequence level except the last has a primary branching qualifier. 
Qualifier With the branching qualifier, you tell the analyzer to look for a specific 

state or states. The primary branching qualifier advances the sequencer 
to the next level if its qualifier is satisfied. 

In the example of figure 10-8, the branching qualifier tells the analyzer 
when to trigger. In other sequence levels, the qualifier may simply 
specify a state that the analyzer is to look for before continuing to the 
next level. 

Some sequence levels also have a secondary branching qualifier. The 
secondary branch will, if satisfied, route the sequencer to a level that 
you define. This is covered in more detail in “Branches” later in this 
chapter. 

State Trace Menu 
lo-8 
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Storage Qualifier Each sequence level has a storage qua1ifier. The storage qualifier
specifies the states that are to be stored and displayed in the State
Listing. Selecting this field gives you the qua1ifier pop-up menu shown
in figure 10-2, with which you specify the qua1ifier.

As an example, suppose you specify the storage qua1ifier in a sequence
level as shown below.

Hh i 1estor i n9 I_":.+...;d:.- _

Figure 10-10. Storage Qualifier Example

The only states that will be stored and displayed are the states given by
pattern recognizers a and d.

Branching
Qualifier

State Trace Menu
10-8

Every sequence level except the last has a primary branching qualifier.
With the branching qualifier, you tell the analyzer to look for a specific
state or states. The primary branching qua1ifier advances the sequencer
to the next level if its qualifier is satisfied.

In the example of figure 10-g, the branching qualifier tells the analyzer
when to trigger. In other sequence levels, the qua1ifier may simply
specify a statc that the analyzer is to look for before continuing to thc
uext level.

Some sequence levels also have a secondary branching qualifier. The
secondary branch will, if satisfied, route the sequencer to a level that
you derme. This is covered in more detail in "Branches" later in this
chapter.
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OCCUrrWlCe The primaq branching qualifier has an occurrence counter. With the 
Counter occurrence counter field you specify the number of times the branching 

qualifier is to occur before moving to the next level. 

To change the value of the occurrence counter, position the cursor on 
the field and either press SELECT or press a numeric key on the 
front-panel keypad. You will see a pop-up similar to that shown below. 

I 
Integer En try (Done) 

c 

Figure 10-l 1. Occurrence Counter Pop-Up Menu 

You can change the value by either rotating the KNOB or pressing the 
appropriate numeric keys. The qualifier can be specified to occur from 
oneto 65535times. 

storage Macro Your logic analyzer has the capability of post-trigger storage through a 
storage macro. The storage macro is available only in the second to last 
level, and it consumes both that level and the last level. The field in 
figure 10-8 allows you to configure the state analyzer for post-trigger 
storage. This field does not always say Trigger on. If the sequence level 
is not a trigger level, the field will say Then find, as shown below. 

-find : any state 
. 4 

1 times 

Figure 10-12. Then Find Branching Qualifier 
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Occurrence
Counter

The primary branching qualifier has an occurrence counter. With the
occurrence counter field you specify the number of times the branching
quaIifier is to occur before moving to the next level.

To change the value of the occurrence counter, position the cursor on
the field and either press SELECT or press a numeric key on the
front-panel keypad. You will see a pop-up similar to that shown below.

Integer Entry

5

Figure 10-11. Occurrence Counter Pop-Up Menu

You can change the value by either rotating the KNOB or pressing the
appropriate numeric keys. The qualifier can be specified to occur from
one to 65535 times.

Storage Macro Your logic analyzer has the capability of post-trigger storage through a
storage macro. The storage macro is available only in the second to last
level, and it consumes both that level and the last level. The field in
figure 10-8 allows you to configure the state analyzer for post-trigger
storage. This field does not always say Trigger on. If the sequence level
is not a trigger level, the field will say Then find, as shown below.

ITh en fin d II.....::.c:.:.;nYo....:,s.:;tc:..;t:.::e -lII_----'--lI times

Figure 10-12. Then Find Branching Qualifier
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Selecting the field gives you a pop-up with two options. One option is 
what the field said previously. The other option is Enable on. If you 
select this option, the Sequence Level pop-up changes to look similar 
to that shown below. 

1 

z 2 

Sequence Level 1 (Tiiiiii) 

Insert Leve 1 Delete Level i 

I )I 
fixirq 1 a I I 

Store any state I 
Dlsabl@ on no state I I 

Figure 10-13. Storage Macro Sequence Level Example 

Enable on can only be the next to last term, and when on, the last term 
is combined with the Enable term. 

You specify qualifiers for the states on which you want the macro to 
enable, the states you want to store, and the states on which you want 
the macro to disable. The storage macro is a loop that keeps repeating 
itself until memory is full. The loop is repeated when the disable 
qualifier is satisfied. As an example, suppose you configure the 
seauence level of figure 1043 to look like that shown below. 

a 

1 

8 
2 

Sequence Level 1 (Donr)j: 

Insert Level Delete Level i 
)I 

Figure W-14. Sequence Level Pop-up with Storage Macro 

Store e 

Selecting the field gives you a pop-up with two options. One option is
what the field said previously. The other option is Enable on. Ifyou
select this option, the Sequence Level pop-up changes to look similar
to that shown below.

( Don8)

Delete Level) I

Sequence Level I

Inser t LeYe I

Hhi I e storing I ony stele I
"IE"-n""ob'""'l"'"o""o"'n'l I 0 1CJJ 11 m, S

Store ~ny stete I
o !sob I 8 on ...1...:n"o'--"-'I"O,.,I.:.' ---'I CJJ t 1mas

Figure 10-13. Storage Macro Sequence Level Example

Note Ii Enable on can only be the next to last term, and when on, the last term
is combined with the Enable term.

You specify qualifiers for the states on which you want tbe macro to
euable, the states you want to store, and the states on whicb you want
the macro to disable. The storage macro is a loop that keeps repeating
itself until memory is full. The loop is repeated when the disable
qualifier is satisfied. As an example, suppose you configure the
sequence level of figure 10-13 to look likc that shown below.

Delete Leysl ) ;

Sequence leyel

Insert Leyel

Hhlle storIng lei I
"'IEccno:-;bccl"'",--=o"'"n'l 1 0 1 CJJ ti mo ,

Stor, 10 I
01 stlb 1e on L..lf'--- ---11 CJJ Urnes

Figure 10-14. Sequence Level Pop-up with Storage Macro
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The logic analyzer will store the state given by pattern recognizer d 
until it comes across the state given by a. When it sees state a, the logic 
analyzer starts to store the state given by pattern recognizer e. It stores 
that state until it sees the state given by f, at which time it disables and 
starts the process all over again. The analyzer repeats this process until 
its memory is full. 

Reading the 
Sequence 
Level Display 

Reading the display is fairly straightforward. For example, suppose 
your display looks like that shown below. 

Sequence Levels 
Hhile storing cI any state” 
Find “a” S times 

Hhile storing “b” 
Trigger on “c” 1 times 

I o 
Store " no state” 

3 

Figure 1045. Sequence Level Display Example 

In level 1 anystate is stored while the logic analyzer searches for five 
occurrences of the pattern given by pattern recognizer a. When the five 
occurrences are found, the sequencer moves on to level 2. In level 2 the 
state given by pattern recognizer b is stored until one occurrence of the 
pattern given by pattern recognizer c is found and the logic analyzer 
triggers. In level 3 nostate is stored, so the last state stored is the trigger 
state. 

HP 16528/16538 State Trace Menu 
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Reading the
Sequence
Level Display
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The logic analyzer will store the state given by pattern recognizer d
until it comes across the state given by 8. When it sees state a, the logic
analyzer starts to store the state given by pattern recognizer e. It stores
that state until it sees the state given by C, at which time it disables and
starts the process all over again. The analyzer repeats this process until
its memory is full.

Reading the display is fairly straightforward. For example, suppose
your display looks like that shown below.

Sequence Leyels
~hile storing ~ eny stele R

Find He- 5 times

~hile storing ub H

Tr 19ger on ·c- 1 times

Store N no stateN

Figure 10-15. Sequence Level Display Example

In level 1 anystate is stored while the logic analyzer searches for five
occurrences of the pattern given by pattern recognizer a. When the five
occurrences are found, the sequencer moves on to level 2. In level 2 the
state given by pattern recognizer b is stored until one occurrence of the
pattern given by pattern recognizer c is found and the logic analyzer
triggers. In level 3 nostate is stored, so the last state stored is the trigger
state.
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An example of a state listing for the previous State Trace configuration 
is shown below. The state patterns specified are: 

a = B03C 
b=OOOO 
C=8930 

- 

MACHINE 2 - STATE LISTXNC 

Label > A 
Base > Hex 

-0028 4E35 
-0027 61E6 
-0026 0000 
-0025 08C8 
-0024 BO3C 
-0023 OOPF 
-0022 6730 
-0021 4887 
-0020 4E75 
-0019 3000 
-0018 0000 
-0017 8930 
-0016 B03C 
-0015 OOPF 
-0014 67F8 
-0013 BO3C 
-0012 61FA 
-0011 BO3C 
-0010 0000 
-0009 8930 
-0008 4EPA 
-0007 FF9A 
-0006 61E6 
-0005 603C 
-0004 0000 
-0003 0000 
-0002 0000 
-0001 0000 
+oooo 8930 

Figure 1046. State Listing Example 

Anystate was stored while the analyzer looked for five occurrences of 
the state B03C. After the fifth occurrence was found, only state 0000 
was stored until state 8930 was found, and the analyzer triggered. After 
the trigger, no states were stored. 

An example of a state listing for the previous State Trace configuration
is shown below. The state patterns specified are:

a = B03C
b - ooסס

c ~ 8930

MACHINE: :2 STATE LISTING

Label
Bas8

-0028
-00:27
-0026
-0025
-0024
-0023
-0022
-0021
-0020
-0019
-0018
-0017
-0016
_0015

-0014
-oon
-0012
-0011
~OOIO

-0009
-0008
-0007
-0006
-0005
-0004
-0003
-0002
-0001
+0000

> A
> Hex

4E75
61E6
0000
8aCS
BOJC
DOPF
6730
.aB7
4£75
3000
0000
8930
BOle
DOFF
67FB
BOJC
6lFA
B03C
0000
8930
4EFA
FF9A
61E6
B03C
0000
0000
0000
0000
8930

State Trace Menu
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Figure 10-16. State Listing Example

Anystate was stored while the analyzer looked for five occurrences of
the state B03C. After the fifth occurrence was found, only state ooסס

was stored until state 8930 was found, and the analyzer triggered. After
tbe trigger, no states were stored.
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- Acquisition 
Fields 

The acquisition fields are comprised of the Trace mode, Armed by 
Branches, Count, and Prestore fields, as shown below. 

Trace Mode 

Armed By 

HP 1652B/1653B 
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IMCHINE 2 I- stdte Trace Specification 
Trace moder Single 1 

Sequence Levels 

1 

z 2 

Hhile storing l ’ any state” 
Trigger on ,a” 1 times 

Store ” any state” 

Wmed by 
1 Run 1 

Branches 
I Off I 

Count 
[ Off I 

Pres tore 
[ Off I 

Figure W-17. State Trace Acquisition Fields 

You specify the mode in which the state analyzer will trace with the 
Trace mode field. You have two choices for trace mode: Single and 
Repetitive. If you place the cursor on the field and press SELECT the 
field toggles from one mode to the other. 

Single Trace mode acquires data once per trace. Repetitive Trace 
mode repeats single acquisitions until the STOP key on the front panel 
is pressed, or if Stop measurement is on, until conditions specified with 
the X and 0 markers in the State Listing menu are met. 

If both analyzers are on, only one trace mode can be 
specified. Specifying one trace mode for one analyzer sets the same 
trace mode for the other analyzer. 

The Armed by field lets you specify how your state analyzer is to be 
armed. The analyzer can be armed by the RUN key, the other analyzer, 
the scope or an external instrument through the BNC Input port. Any 
of these can tell the analyzer when to start capturing data. 

State Trace Menu 
lo-13 

Acquisition
Fields

The acquisition fields are comprised of the Trace mode, Armed by
Branches, Count, and Prestore fields, as shown below.

JMACHINE 2 1- Stdl. T~ace Specific,t1on
Trace model 51n9" I

Sequence levels Armed Dy

~
Hh11 e stor1ng N ony slete- I "" I
Tl""tgger '" "." r times

e,.onches

Store # any stote H I orr I
Count

I orr !
Preslort

I orr I

Figure 10-17. State Trace Acquisition Fields

Trace Mode YOIl specify the mode in which the state analyzer will trace with the
Trace mode field. YOIl have two choices for trace mode: Single and
Repetitive. If yOIl place the emsor on the field and press SELECT the
field toggles from one mode to the other.

Single Trace mode acqllires data once per trace. Repetitive Trace
mode repeats single acqllisitions IlIltil the STOP key on the front panel
is pressed, or ifStop measurement is OD, until conditions specified with
the X and 0 markers in the State Listing menll arc met.

Ifboth analyzers are on, only one trace mode can be
specified. Specifying one trace mode for one analyzer sets the same
trace mode for the other analyzer.

Armed By

HP 1652B/1653B
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The Armed hy field lets yOIl specify how yom state analyzer is to be
armed. The analyzer can be armed by the RUN key, the other analyzer,
the scope or an external instrumentthrollgh the BNC Inpllt port. Any
of these can tell the analyzer when to start captming data.
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When you select the Armed by field, a pop-up menu appears like that 
shown below. The first two options always appear in the pop-up. The 
third and fourth options will give the name of the other analyzer and 
scope. If the other analyzer or scope is off, or if the other machine or 
scope is being armed by this machine, these options will not be 
available. 

Armed by 

Figure 1048. Armed By PopUp Menu 

Branches The Branches field allows you to configure the sequencer of the state 
analyzer to branch from one sequence level to another with secondary 
branching qualifiers, or to restart when a certain condition is met. 
Selecting this field gives you the following pop-up menu. 

Branches 

Figure W-19. Branches Pop-Up Menu 

State Trace Menu 
10-14 

If you select Off, all secondary branching qualifiers are deleted from 
the sequence levels. Only the primary branches remain. 

The Restart option allows you to start over from sequence level 1 when 
a specified condition is met. This can be handy if you have code that 
branches off in several paths and you want the analyzer to follow one 
certain path. If the analyzer goes off on an undesired path, you would 
want the analyzer to stop and go back to the beginning and take the 
correct path. 

HP 16528/16538 
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When you select the Armed by field, a pop-up menu appears like that
shown below. The first two options always appear in the pop-up. The
third and fourth options will give the name of the other analyzer and
scope. If the other analyzer or scope is off, or if the other machine or
scope is being armed by this machine, these options will not be
available.

Armed by

Run
BNt Inout
Macnlne 1

"COpe

Figure 10-18. Armed By Pop-Up Menu

Branches The Branches field allows you to configure the sequencer of the state
analyzer to branch from one sequence level to another with secondary
branching qualifiers, or to restart when a certain condition is met.
Selecting this field gives you the foDowing pop-up menu.

Brooches

Off
Restart

. Per level

Figure 10-19. Branches Pop-Up Menu

Off

Ifyou select Off, all secondary branching qualifiers are deleted from
the sequence levels. Only the primary branches remain.

Restart

The Restart option allows you to start over from sequence level 1 when
a specified condition is mel. This can be handy if you have code that
branches off in several paths and you want the analyzer to foDow one
certain path. If the analyzer goes off on an undesired path, you would
want the analyzer to stop and go back to the beginning and take the
correct path.

State Trace Menu
10-14

HP 1652B{1653B
Front-Panel Reference



If you select the Restart option, you wilI see a qualifier pop-up menu 
like that shown in figure 10-2. With the pop-up you select the qualifier 
for the pattern on which you want your analyzer to start over. 

When your state analyzer is reading data it proceeds through the 
sequence. If a term doesn’t match the branching qualifier, it is then 
checked against Restart. If the term matches, the state analyzer jumps 
back the sequence level 1. 

Per Level 

Selecting the Per level option allows you to define a secondary 
branching qualifier for each sequence level. A statement is added in 
each level so that you can configure the analyzer to move to a different 
level when a specified condition is met. An example of a sequence level 
with a secondary branching qualifier is shown in the figure below. 

Sequence Level 2 (Done) 

Insert Level Delete Level 

Whll 

Then find 

Else on 

I 4 
c JI lltime 

f ) got0 level 

S 

cl 4 

Figure 1 O-20. Secondary Branching Qualifier 

With this configuration, the state analyzer will store b until it finds c. If 
it finds f before it finds c, it will branch to sequence level 4. If you have 
specified a storage macro in the next to last sequence level the Else on 
statement will not appear in that level since a secondary branching 
qualifier already exists for that level. 

HP 16528/1653B State Trace Menu 
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Ifyou select the Restart option, you will See a qualifier pop-up menu
like that shown in fIgure 10-2. With the pop-up you select the qualifier
for the pattern on which you want your analyzer to start over.

When your state analyzer is reading data it proceeds through the
sequence. If a term doesn't match the branching qualifIer, it is then
checked against Restart. If the term matches, the state analyzer jumps
back the sequence levell.

Per Level

Selecting the Per level option allows you to defIne a secondary
branching qualifIer for each sequence level. A statement is added in
each level so that you can configure the analyzer to move to a different
level when a specifIed condition is met. An example of a sequence level
with a secondary branching qualifIer is shown in the fIgure below.

( Insert Leve I

Sequence level 2 ( Done )

( Delete Level

HP 16528/16538
Front-Panel Reference

WhIle storing 1b

Then find 1:::"==========1 c=:D times
Else on 1f 1goto level 0

Figure 10-20. Secondary Branching Qualifier

With this confIguration, the state analyzer will store b until it fInds c. If
it fInds f before it fInds c, it will branch to sequence level 4. Ifyou have
specified a storage macro in the next to last sequence level the Else on
statement will not appear in that level since a secondary branching
qualifIer already exists for that level.
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In the last sequence level, which only specifies states that are to be 
stored, the secondary branching qualifier statement looks like that 
shown below. 

I 

Sequence Level I (Done) 

Insert Leve 1 Delete Level 

Store I mu state I 

On ] got0 level ITT] 

Figure 10-21. Secondary Branch Qualifier in Last Level 

In this example, as the state analyzer stores anystate, it will branch to 
sequence level 6 if it finds the state given by qualifier a. 

The trigger sequence level is used as a boundary for branching between 
levels. This level and the levels that occur before it cannot branch to 
levels that occur after the trigger level, and vice versa. Therefore, if 
there are eight sequence levels and level 5 is the trigger sequence level, 
then levels 1 through 5 can branch to levels 1 through 5 only, and levels 
6 through 8 can branch to levels 6 through 8 only. 

You can tell if secondary branch qualifiers have been specified by 
looking at the Sequence Levels display. Figure lo-22 shows how the 
display looks with the configuration that was given in figure 10-20. An 
arrow is drawn out of level 2, indicating that branching originates from 
that level, and an arrow is drawn to level 4 to indicate that a branch is 
going to that level. 

In the last sequence level, which only specifies states that are to be
stored, the secondary branching qua1ifier statement looks like that
shown below.

Sequence Leyel 7 ( Dune)

Insert Lsye' ( Oelete Leyel )

Store eny stete

On 1...:"'--- 1go to level [IJ

State Trace Menu
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Figure 10-21. Secondary Branch Qualifier in Last Level

In this example, as the state analyzer stores anystate, it will branch to
sequence level 6 if it finds the state given by qua1ifier a.

The trigger sequence level is used as a boundary for branching between
levels. This level and the levels that occur before it cannot branch to
levels that occur after the trigger level, and vice versa. Therefore, if
there are eight sequence levels and level 5 is the trigger sequence level,
then levels 1 through 5 can branch to levels 1 through 5 only, and levels
6 through 8 can branch to levels 6 through 8 only.

You can tell if secondary branch qua1ifiers have been specified by
looking at the Sequence Levels display. Figure 10-22 shows how the
display looks with the configuration that was given in figure 10-20. An
arrow is drawn out of level 2, indicating that branching originates from
that level, and an arrow is drawn to level 4 to indicate that a branch is
going to that level.
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Sequence Levels 
Hhile storing “b” 
Then find “c” 1 times 
Else on “f” go to level 4 

Hhile storing “d” 
Then find “c” 1 times 

Hhile storing “8” 
Then find “g” 1 times 

Figure 1042. Branching Between Sequence Levels 

Each sequence level can branch to only one level through a secondary 
branching qualifier. However, the number of times to which a level can 
be branched is limited only by the number of levels present. A level can 
have only one arrow pointing away from it, but it can have two pointing 
to it if more than one other level is branching to it. An example of this 
is shown in the figure below. The arrow with two tails indicates that a 
level above and a level below branch to this level. 

Sequence Levels 
Hhile storing ” any state” 
Find ” any state” 1 times 
Else on “b” go to level 2 

Hhlle storing ” any state” 
Then f lnd ‘Id” 1 times 
Else on “g” go to level 3 

Hhlle storing ” any state” 
Trigger on “a” 1 times 
Else on u any state” go to level 2 

Figure W-23. Multiple Branching Between Levels 

Sequence Leyeis
Hhils sloring "b~

Then find NCR 1 times
Else on UrN go to level 4

~hile storing "d"
Then find "e" 1 timBS

Hhtle storing "e"
Then find "g- 1 times

Figure 10-22. Branching Between Sequence Levels

Each sequence level can branch to only one level through a secondary
branching qualifier. However, the number of times to which a level can
be branched is limited only by the number of levels present. A level can
have only one arrow pointing away from it, but it can have two pointing
to it if more than one other level is branching to it. An example of this
i. shown in the figure below. The arrow with two tails indicates that a
level above and a level below branch to this level.

Sequence Leyels
Hhila storing N eny slale"
Find» any slete- I limes
Else on Ub" go to level Z

Hhlle storing» any stete N

Then find "d" 1 times
Else on UgH go to level 3

Hhll. storing H any stateN
Trigger on He" I limes
Else on H any stateN go to level 2

HP 1652B/1653B
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Figure 10-23. Multiple Branching Between Levels
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Count 

Note d 

The Count field allows you to place tags on states so you can count 
them. Counting cuts the acquisition memory in half from lk to 512 and 
the maximum clock rate is reduced to 16.67 MHZ. 

Count (State Trace menu) is turned off when “Clock Period” is set to 
< 60 ns in the State Format Specification menu since the clock rate is 
greater than 16.67 MHz. If you select Count, the clock period 
automatically changes to > 60 ns. 

Selecting this field gives you the following pop-up menu. 

Count 
Off 

Et 

Time 
States 

Figure 10-24. Count Pop-Up Menu 

Off 

If you select Off, the states are not counted in the next measurement. 

Time 

If you select Time counting, the time between stored states is measured 
and displayed (after the next run) in the State Listing under the label 
Time. The time displayed can be either relative to the previous state or 
to the trigger. The maximum time between states is 48 hours. 

An example of a state listing with time tagging relative to the previous 
state is shown in figure 10-25. 

State Trace Menu 
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Count

Note ..
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The Count field allows you to place tags on slates so you can count
them. Counting cuts the acquisition memory in half from 1k to 5U and
the maximum clock rate is reduced to 16.67 MHz.

Count (State Trace menu) is turned off when 'Clock Period' is set to
< 60 ns in the State Format Specification menu since the clock rate is
greater than 16.67 MHz. Ifyou select Count, the clock period
automatically changes to > 60 ns.

Selecting this field gives you the following pop-up menu.

Count
Off
Time

States

Figure 10-24. Count Pop-Up Menu

Off

Ifyou select Off. the states are not counted in the next measurement.

Time

Ifyou select Time counting, the time between stored states is measured
and displayed (after the next run) in the State Listing under the label
Time. The time displayed can be either relative to the previous state or
to the trigger. The maximum time between states is 48 hours.

An example of a state listing with time tagging relative to the previous
state is shown in figure 10-25.

HP 16528/16538
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pi5z5Kq - [stat. L1rtlrg 1 

nwkorr 1 Off 1 

-0007 OOFF 1.24 us 
4006 6730 1.28 us 
-0005 48E7 1.24 us 
-0004 4E75 1.72 UI 
6003 3000 1.m us 
-0002 0000 1.24 us 

8930 1.24 us 
80X 1.24 us 

+ooor OOFF 1.24 us 
+0002 67F8 1.28 us 
Moo3 b03C 1.24 us 
+a04 61Ffi 1.72 us 
+0005 BOX r.2e us 
MOO6 0000 1.96 us 
Moo7 8930 1.52 us 
+oooe PEFCI 1.24 us 

Figure 10-25. Relative Time Tagging 

An example of a state listing with time tagging relative to the trigger 1s 
shown below. 

[ml - [State Listing J 

nerkors [ Off 1 

-0007 OOFF -9.24 us 
4006 6730 -7.96 us 
4005 48E7 -6.72 us 
4004 4E7S -5.00 us 
6003 3000 -3.72 us 
-0002 0000 -2.48 us 

8930 -1.24 us 
803C 0 8 

+OOOl OOFF 1.24 us 
woo2 67F8 2.52 us 
+0003 b03C 3.76 us 
+0004 61FA 5.40 us 
+OOOS 80X 6.76 US 
+0006 0000 8.12 us 
Moo7 8930 10.24 us 
+oooe 4EFFI 11.48 us 

Figure W-26. Absolute Time Tagging 

State Trace Menu 
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Ml'JOOOSTA~ j _ Istet. ltetlae

".rklrl I Off

Llb,1
~I r'·Ela.. "-<00' '''' 1 .2<11 u.

-<00. 6730 1.2e UI
-<00' 'On 1.2'" UI
-<00. 4e75 1.72 UI
-<00' ,"', , .211 us

-<00' 0000 1.2<11 III

@:A. 1;I!il30 1.2. III
1'10:"11:: 1.2. ul

0<>00 I OOFF 1.24 III
0<>00' Ili7FIl 1.28 III

0<>00' eo::sc 1.2<11 III
0<>00. 01FIil 1.72 III
0<>00' B03C 1.28 II'
..,00. ,"', I.Wi UI

0<>00' l!l'ilJO 1.:12 UI
0<>00. <lEFA 1.24 U.

Figure 10-25. Relative Time Tagging

An example of a state listing with time tagging relative to the trigger is
shown below.

!0I5000STATE 1- 15tlte UIUep

Marktr, I Off

HP 16528/16538
From-Panel Reference

LUll
BU.

-<00'
-<00.
-<00'
-<00.
-<00'
-<00'

~0<>00 ,..,"',
0<>""
0<>00...,"',
0<>00.
"'00'
0<>"'.

oorr -9.241 UI
67:30 -7.Q6 u.
<liBEl -6.12 UI
olE7' -'.00 u.
3000 -].72 ...1
0000 -2.4a III
8930 -1.24 UI
eo]c 0 B
OOFF 1 .24 III
67f8 2.52 VI
t!I03C :S.?I! UI

OlfA 5.'" III
803C 6.76 u•
0000 e.72 UI
ellJO 10.24 l,ll
<lEFA 11.413 u.

Figure 10-26. Absolute Time Tagging
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States 

State tagging counts the number of qualified states between each 
stored state. If you select this option, you will see a qualifier pop-up 
menu like that shown in figure 10-2. You select the qualifier for the 
state that you want to count. 

In the State Listing, the state count is displayed (after the next run) 
under the label States. The count can be relative to the previous stored 
state or to the trigger. The maximum count is 4.4 X lOEl2. V-- ;i 

An example of a state listing with state tagging relative to the previous 
state is shown below. 

Lab.1 > 
60s. ) 

+OOOO 
+ooo 1 
*002 
+0003 
+OOOd 
+ooos 
+0006 
t+6oofJ 
+0006 
a009 
+0010 
+0011 
+00!2 
Ml013 
#Old 
+oOlS 

056 1 
0564 
OS6E 
0570 
0576 
0570 
0566 
0567 
0564 
056E 
0570 
0576 
0578 
0566 
0567 
OS64 

2 
11 

I 
30 
29 

56352 

5644: 
11 

3; 
29 

56552 
0 

56446 

Figure W-27. Relative State Tagging 

- 

States

State tagging counts the number of qualified states between each
stored state. Ifyou select this option, you will see a qualifier pop-up
menu like that shown in fIgure 10-2. You select the qualifier for the
state that you want to count.

In the State Listing, the state count is displayed (after the next run)
under the label States. The count can be relative to the previous stored
state or to the trigger. The maximum count is 4.4 X lOEll. "'-

~

An example of a state listing with state tagging relative to the previous
state is shown below.

lfiACfHNE 1 1- IStltl Listing

"erurs I 00

LeDI1
Ileu

"00'..,,,..",
"00'..",
...::lOOS
+Q006

~.."."00'+0010
+0011
+0012
""Ol~

-+<l014
-+0O IS

0561
0564
05fiE
0570
05715
051B
0566
0567",j<
'56£
0510
05715
0578
05156
05151
05601

Stet..

'" ,
",
"29

56352
o

:;ifi<l4tl

",
"29

'5153"52
o

SM4B
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Figure 10-27. Relative State Tagging
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An example of a state listing with state tagging relative to the trigger is 
shown below. 

Lsbal ) 
es90 1 

+QOOO 
+QOOl 
+0002 
+ooos 
a004 
*005 

056 I 0 
OS64 2 
056E 13 
0570 14 

0576 0570 z 
0566 56425 
OS67 56423 
0564 112873 
056E 112884 
OS70 1 12l!mi 
0576 112915 
0578 112944 
0566 169296 
0567 169296 
0564 225744 

Figure W-28. Absolute State Tagging 

PEStOre Prestore allows you to store two qualified states before each state that 
is stored. There is only one qualifier that enables prestore for each 
sequence level. If you select this field, you will see a pop-up with the 
options Off and On . Selecting On gives you a qualifier pop-up menu 
like that in figure 10-2, from which you choose the pattern range or 
combination of patterns and ranges that you want to prestore. 

Prestore is only available when clock period is > 60 11s. If you select 
Prestore, the clock period automatically changes to > 601~ if it was 
previously set to < 60 ns. 

HP 16528/1653B 
Front-Panel Reference 

During a measurement, the state analyzer stores in prestore memory 
occurrences of the states you specify for prestore. A maximum of two 
occurrences can be stored. If there are more than two occurrences 
previous ones are pushed out. When the analyzer finds a state that has 
been specified for storage, the prestore states are pushed on top of the 
stored state in memory and are displayed in the State Listing. 

State Trace Menu 
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An example of a state listing with state tagging relative to the trigger is
shown below.

!MACHINE 2 1- Istltl ll,UM

MDrklrl I Off I

Leb,l
E10u

«>000
«>001
«>002
«>00'
«>..,
«>..,

~~I
«>000
«>00'
-t<lOIO
+(1011
+0012
+(101::5
+001-4
.0000 IS

:~I
0561
056.il
OS6E
0570
057(,
051B
0566
0561
0564
oseE
0:570
0576
OS?!
0566
0561
056<1

Stotu."
o
2

"""73
56.:125
56425

l1za'1'3
1128804
112"~5

112Q15
112944
16;21;16
169296
225744

Prestore

Note ..

HP 16528/16538
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Figure 10-28. Absolute State Tagging

Prestore allows you to store two qualified states before each state that
is stored. There is only one qualifier that enables prestore for each
sequence level. Ifyou select this field, you will see a pop-up with the
options Oft" and On . Selecting On gives you a qualifier pop-up menu
like that in figure 10-2, from which you choose the pattern range or
combination of patterns and ranges that you want to prestore.

Prestore is only available when clock period is > 60 us. Ifyou select
Prestore, the clock period automatically changes to > 60us if it was
previously set to < 60 us.

During a measurement, the state analyzer stores in prestore memory
occurrences of the states you specify for prestore. A maximum of two
occurrences can be stored. If there are more than two occurrences
previous ones are pushed out. When the analyzer finds a state that has
been specified for storage, the prestore states are pushed on top of the
stored state in memory and are displayed in the State Listing.
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Qualifier and 
Pattern Fields 

State Trace Menu HP 16528/1653B 
lo-22 Front-Panel Reference 

The qualifier and pattern fields appear at the bottom of the State Trace 
Specification menu. They allow you to specify patterns for the 
qualifiers that are used in the sequence levels. 

-. 

, piizq 

Figure W-29. Qualifier and Pattern Fields 

The Label fields display the labels that you specified in the State 
Format Specifkation menu. The labels appear in the order that you 
specified them; however, you can change the order. Select one of the 
label fields and you will see a pop-up menu with all the labels. Decide 
which label you want to appear in the label field and select that label. 
The label that was there previously switches positions with the label you 
selected from the pop-up. 

The base fields allow you to specify the numeric base in which you want 
to defke a pattern for a label. The base fields also let you use a symbol 
that was specified in the State Symbol Table for the pattern. Each label 
has its own base defined separately from the other labels. If you select 
one of the base fields, you will see the following pop-up menu. Decide 
which base you want to define your pattern in and select that option. 

Binclr 
Octal 
Decimal 

-B 

Hexadecimal 
ASCII 
S mbol 

Figure 10-30. Numeric Base Pop-Up Menu 

Qualifier and
Pattern Fields

The qualifier and pattern fields appear at the bottom of the State Trace
Specification menu. They allow you to specify patterns for the
qualifiers that are used in the sequence levels.

Lobel >
Bose > I Hex

I xxxx
I xxxx
I xxxx
I xxxx

Figure 10-29. Qualifier and Pattern Fields

Label The Label fields display the labels that you specified in the State
Format Specification menu. The labels appear in the order that yon
specified them; however, you can change the order. Select one of the
label fields and you will see a pop-up menu with all the labels. Decide
which label yon want to appear in the label field and select that label.
The label that was there previously switches positions with the label you
selected from the pop-up.

Base The base fields allow you to specify the numeric base in which you want
to define a pattern for a label. The base fields also let you use a symbol
that was specified in the State Symbol Table for the pattern. Each label
has its own base defined separately from the other labels. Ifyou select
one of the base fields, you will see the following pop-up menu. Decide
which base you want to define your pattern in and select that option.

lIinaru
Octal
Decimal
Hexadecimal
ASCII
Sumbal

Figure 10-30. Numeric Base Pop-Up Menu

Slate Trace Menu
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One of the options in the Base pop-up is ASCII. It allows you to see 
the ASCII characters that are represented by the pattern you specify in 
the pattern fields. 

Note d You cannot define ASCII characters directly. You must first define the 
pattern in one of the other numeric bases; then you can switch the base 
to ASCII to see the ASCII characters. 

The Symbol option in the Base pop-up allows you to use a symbol that 
has been specified in the State Symbol Tables as a pattern. In the 
pattern fields you specify the symbols you want to use. 

Qualifier Field If you select the qualifier field, you will see the following pop-up menu. 

Label ) 
Base > 

Figure W-31. Qualifier Field Pop-Up Menu 

Patterns 

The pattern recognizers are in two groups of four: a-d and e-h. If you 
select one of these two options, the qualifier field will contain only 
those pattern recognizers. For instance, the qualifier field in figure 
IO-29 contains only the recognizers a-d. 

HP 16528/1653B 
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Note ..

One of the options in the Base pop-up is ASCII. It allows you to see
the ASCII characters that are represented by the pattern you specify in
the pattern fields.

You cannot defme ASCII characters directly. You must first defme the
pattern in one of the other numeric bases; then you can switch the base
to ASCII to see the ASCII characters.

The Symbol option in the Base pop-up allows you to use a symbol that
has been specified in the State Symbol Tables as a pattern. In the
pattern fields you specify the symbols you want to use.

Qualifier Field Ifyou select the qualifier field, you will see the following pop-up menu.

Label )

Base )

a-d
e-h

ranae
c
d

Figure 10-31. Qualifier Field Pop-Up Menu

Patterns

The pattern recognizers arc in two groups of four: a-d and c-h. Ifyou
select one of these two options, the qualifier field will contain only
those pattern recognizers. For instance, the qualifier field in figure
10-29 contains only the recognizers a-d.

HP 16528/16538
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Ranges 

If you select the range option, the qualifier and pattern fields look 
similar to that shown below. 

Label > 
Base > [ Hex 1 
-Range 
1 ower 

upper 
IooooI 
[ FFFF 1 

Figure 10132. Range Qualifier and Pattern Fields 

Only one range can be defined, and it can be defined over only one 
label, hence over only 32 channels. The channels do not have to be 
adjacent to each other. The logic analyzer selects the label over which 
the range will be defmed by looking at the labels in order and choosing 
the first one that has channels assigned under only two pods. A label 
that contains channels from more than two pods cannot be selected for 
range definition. If all the labels have channels assigned under more 
than two pods, the range option is not offered in the qualifier field 
pop-up menu. However, in the HP 1653B, the range option will always 
be offered since the analyzer has only two pods. 

Pattern Fields The pattern fields allow you to specify the states that you want the state 
analyzer to search for and store. Each label has its own pattern field 
that you use to specify a pattern for that label (if you are defining a 
pattern for a pattern recognizer). 

During a run, the state analyzer looks for a specified pattern in the 
data. When it finds the pattern, it either stores the state or states or it 
triggers, depending on the step that the sequencer is on. 

State Trace Menu 
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Ranges

Ifyou select the range option, the qualifier and pattern fields look
similar to that shown below.

Lebel > IA
Bese > I Hex
Renge
IOller I 0000

upper I FFFF

Figure 10-32. Range Qualifier and Pattern Fields

Only one range can be defined, and it can be defined over only one
label, hence over only 32 channels. The channels do not have to be
adjacent to each other. The logic analyzer selects the label over which
the range will be defmed by looking at the labels in order and choosing
the first one that has channels assigned under only two pods. A label
that contains channels from more than two pods cannot be selected for
range definition. If all the labels have channels assigned under more
than two pods, the range option is not offered in the qualifier field
pop-up menu. However, in the HP 1653B, the range option will always
be offered since the analyzer has only two pods.

Pattern Fields The pattern fields allow you to specify the states that you want the state
analyzer to search for and store. Each label has its own pattern field
that you use to specify a pattern for that label (if you are defining a
pattern for a pattern recogni7.er).

During a run, the state analyzer looks for a specified pattern in the
data. When it finds the pattern, it either stores the state or states or it
triggers, depending on the step that the sequencer is on.

State Trace Menu
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11 
State Listing Menu 

Introduction This chapter describes the State Listing menus and how to interpret it. 
It also tells you how to use the fields to manipulate the displayed data 
so you can find your measurement answers. The State Listing menu is 
the display menu of the state analyzer. 

There are two different areas of the state listing display, the menu area 
and the listing area. The menu area is in the top one-fourth of the 
screen and the listing area is the bottom three-fourths of the screen. 

The listing area displays the data that the state analyzer acquires. The 
data is displayed in a listing format as shown below. 

Time X to Tr lgger IO] 
Time 0 to Tr lgger 1-1 
Tlmo x to 0 0 9 

-0007 0068CA OOFF I .24 us 
-0006 oomcc 6730 I .28 us 
400s OOMCE 46E7 1.24 us 
-0004 OOMFE 4EtS 1 .72 us 
6003 008900 3000 1.28 us 
-0002 0004F4 0000 1.24 us 
-000 1 0004F6 6930 1 .24 us 

006930 bO3C 1 .24 us 
000932 OOFF I .24 us 

*002 008934 67F8 I .28 us 
a003 008936 603c I .24 us 
MOO4 00692E 6lFCI I .72 us 
+ooos 006930 BO3C I .28 us 
+0006 0004F4 0000 1.96 us 
+Ooo7 0004F6 8930 1 .s2 us 
+0008 00692R 4EFCI 1.24 us 

Figure 1 l-l. State Listing Menu 

This listing display shows you 16 of the possible 1024 lines of data at 
one time. You can use the ROLL keys and the KNOB to roll the listing 
to the lines of interest. 

HP 16528/1653B 
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11
State Listing Menu

Introduction This chapter describes the State Listing menus and how to interpret it.
lt also tells you how to use the fields to manipulate the displayed data
so you can find your measurement answers. The State Listing menu is
the display menu of the state analyzer.

There are two different areas of the state listing display, the menu area
and the listing area. The menu area is in the top one-fourth of the
Screen and the listing area is the boltom three-fourths of the screen.

The listing area displays the data that the state analyzer acquires. The
data is displayed in a listing format as shown below.

le!l0005TATE" 1- Istlt8 l1ltlllg

TIMe 0 ta TriGger I
Tlftl X ttl 0

o ,1
o ,I
o •

LUll
!lUI

-<007
-<00'
-<00'
-0004
~003

~002

!~
~OOI

'"00'
'"00'
'"00'
'"00'
,"00'
..007
..00.

'".2. UI
.2!l u.
.2.:1 UI
.72 UI
.21l us
.24 us
.24 UI
.2. US
.24 UI
.28 y.
.:!. us
.72 Ui

1.28 UI
1.96 us
1.~2 us
1.24 ul

Figure 11-1. State Listing Menu

HP 16528{16538
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This listing display shows you 16 of the possible 1024 lines of data at
one time. You can use the ROLL keys and the KNOB to roll the listing
to the lines of interest.
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The column of numbers at the far left represents the location of the 
acquired data in the state analyzer’s memory. The trigger state is 
always 0000. At the vertical center of this column you will see a box 
containing a number. The box is used to quickly select another location 
in the state listing. The rest of the columns (except the Time/States 
column) represent the data acquired by the state analyzer. The data is 
grouped by label and displayed in the number base you have selected 
(hexadecimal is the default base). 

7 

When the Time or States option is selected in the Count field (State 
Trace Specification Menu), the acquired data will be displayed with 
time or state tags. 

The Time column displays either the Rel(ative) time (time from one 
state to the next) or Abs(olute) time (time from each state to the 
trigger). 

The States column displays the number of qualified states Rel(ative) to 
the previously stored state or the trigger (absolute). 

Accessing the The State Listing Menu is accessed by pressing the DISPLAY key on 

State Listing 
Menu 

the front panel when the state analyzer is on. It will automatically be 
displayed when you press RUN. If the Timing Waveforms is displayed 
when you press the DISPLAY key, you will have to switch analyzers. 
This is not a problem, it merely indicates that you were in the timing 
analyzer or you had performed an action to the timing analyzer in the 
System Configuration Menu. 

State Listing Menu 
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Accessing the
State Listing
Menu

State Usting Menu
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The column of numbers at the far left represents the location of the
acquired data in the state analyzer's memory. The trigger state is
always .OOסס At the vertical center of this column you will see a boX'
containing a number. The box is used to quickly select another location
in the state listing. The rest of the columns (except the TimelStates
column) represent the data acquired by the state analyzer. The data is
grouped by label and displayed in the number base you have selected
(hexadecimal is the default base).

When the Time or States option is selected in the Count field (State
Trace Specification Menu), the acquired data will be displayed with
time or state tags.

The Time column displays either the Rel(ative) time (time from one
state to the next) or Abs(olute) time (time from each state to the
trigger).

The States column displays the number of qualified states Rel(ative) to
the previously stored state or the trigger (absolute).

The State Listing Menu is accessed by pressing the DISPLAY key on
the front panel when the state analyzer is on. It will automatically be
displayed wheu you press RUN. If the Timing Waveforms is displayed
when you press the DISPLAY key, you will have to switch analyzers.
This is not a problem, it merely indicates that you were in the timing
analyzer or you had performed an action to the timing analyzer in the
System Configuration Menu.
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State Listing 
Menu Fields 

The menu area contains fields that allow you to change the display 
parameters, place markers, and display listing measurement 
parameters. 

~~~~OOSTRTE] - Istate Listing 1 

tlarkers r Time I 
. 

Time X to Trigger -2.48 us ] 
Tfme 0 to Trigger 3,76 us ] 
Time X to 0 6.24 us 

Figure 1 l-2. State Listing Menu Fields 

Markers The Markers field allows you to specify how the X and 0 markers will 
be positioned on the state listing. The State Trace Specifications menu 
options are: 

If Count in the State Trace menu is Off, the marker options are: 

- 0 off 
0 Pattern 

If Count in the State Trace menu is set to Time, the marker options are: 

0 off 
0 Pattern 
l Time 
0 Statistics 

If Count in the State Trace menu is set to State, the marker options are: 

0 off 
0 Pattern 
0 State 

- 

HP 16528/1653B State Listing Menu 
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State Listing
Menu Fields

The menu area contains fields that allow you to change the display
parameters, place markers, and display listing measurement
parameters.

16BOOOSTATE 1- !state LlsUna

Me~k.rs Time Time X to Trigger E:-i2~"~.Eu~sfj'
Time 0 to Trlgger I 3.76 us I
Time )( to 0 fj,204 us

Figure 11-2. State Listing Menu Fields

Markers The Markers field allows you to specify how the X and 0 markers will
be positioned on the state listing. The State Trace Specifications menu
options are:

IfCount in the State Trace menu is Off, the marker options are:

• Off
• Pattern

IfCount in the State Trace menu is set to Time, the marker options are:

• Off
• Pattern
• Time
• Statistics

If Count in the State Trace menu is set to State, the marker options are:

• Off
• Pattern
• State

HP 16528/16538
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Markers Off When the markers are off they are not displayed, but are still placed at 
the specified points in the data. If Stop measurement is on and the Stop 
measurement criteria are present in the data, the measurement will 
stop even though the markers are off. 

Markers Patterns When the markers are set to patterns, you can specify patterns on 
which the logic analyzer will place the markers. You can also specify 
how many occurrences of each marker pattern the logic analyzer looks 
for. This use of the markers allows you to find a specific pattern for 
each label in the acquired data. 

l68OOOSTFITE ] - IS tote Listing 1 

flark@r$ [ Pattern 1 Find 1 o-pattern j~]ft-om 1 Trigger I 
Pattern ) 1-1 

Figure 11-3. Markers Set to Patterns 

Patterns for each marker (X and 0) can be specified. They can be 
specified for both markers in each label. The logic analyzer searches 
for the logical “and” of patterns in all labels. 

In the Find X (O)-pattern 0 from Trigger field you specify how many 
occurrences of the marked pattern from a reference point you want the 
logic analyzer to search for. The reference points are: 

l Trigger 
0 Start (of a trace) 
l X Marker (only available in 0 marker pattern specification) 

l68000STfiE ] - 1s tote Listing 1 Specify Stop Heasurement 

flarkers r Pattern 1 Find [o-pattern ))7jfrom 

Pattern > 1mjll 

Figure t l-4. Search Reference Pop-Up Menu 
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Markers Off When the markers are off they are not displayed, but are still placed at
the specified points in the data. IT Stop measurement is on and the Stop
measurement criteria are present in the data, the measurement will
stop even though the markers are off.

Markers Patterns When the markers are set to patterns, you can specify patterns on
which the logic analyzer will place the markers. You can also specify
how many occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you to find a specific pattern for
each label in the acquired data.

166000STATE 1- ISlal. LbUng I ( SpecHy Stop MeosuI'"ement )

Markers I Pett,,..n I Flna I o-putern I[::::£:]rrom Trigger
PIH tern) I 3000 !! 04:lFfJ I

Figure 11-3. Markers Set to Patterns

Patterns for each marker (X and 0) can be specified. They can be
specified for both markers in each label. The logic analyzer searches
for the logical"and" of patterns in all labels.

In the Find X (OJ-pattern 0 from Trigger field you specify how many
occurrences of the marked pattern from a reference point you want the
logic analyzer to search for. The reference points are:

• Trigger
• Start (of a trace)
• X Marker (only available in 0 marker pattern specification)

16BooosTATEI-lstate U8t1nq I (Spec1fy Stop Meosuremenl)

Merkers I Pottern I Find 10 pettern ![::::£:]from TrJ. er
Shrt

Pllltern ) I 3000 !! 04F6 I X ttDrkllr

Figure 11-4. Search Reference Pop-Up Menu
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Stop Measurement 

Another feature of markers set to patterns is Stop Measurement. You 
can specify either stop measurement when X-0 is or Compare is 

. The options for X-O are: Less than, Greater= In range, Not 
inrange. The options for Compare are: Equal and Not Equal (see 
figure 11-5). 

Parmeters @iiir) 

Stop measurement 1 Ix-01 is [ Less then 1 I[ 

Store exception to disk! WI Fi 18 name 1 EXCEPTION 1 
File desct~ption I1 

Figure 11-5. Markers Patterns Pop-Up Menu 

With this feature you can use the logic analyzer to look for a specified 
time or range of time between the marked patterns and to stop 
acquiring data when it finds this time between markers. The X marker 
must precede the 0 marker. 

Also available is Store exception to disk which allows you to specify a 
file on the disk that exceptions can be stored in. The default filename is 
EXCEPTION. When the trace mode is repetitive and Store exception 
to disk is on, the following process takes place: data is acquired until 
the stop criteria is met, data acquisition will stop, data in the 
acquisition memory will be stored on the disk, and data acquisition will 
resume when the data is stored. This process continues until the disk is 
full. The data is stored in the same file name; however, the last three 
characters will automatically be replaced with a numerical serial 
number. For example, EXCEPTION will change to EXCEPT001 the 
second time memory is stored. 

The upper and lower range boundaries must not be the same value. For 
example, if you want to stop a measurement when the X and 0 markers 
are in range of 200 ns, you should set the range values to 190 11s and 
210 ns. This eliminates erroneous measurement termination. 
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Stop Measurement

Another feature of matkers set to patterns is Stop Measurement. You
can specify either stop measurement when X-O Is __ or ComJllll'" Is
__"The options for X-O are: Less than, Greater than, In range, Not
in range. The options for Compare are: Equal and Not Equal (see
figure U-5).

SIDP ne••urement 'ar...ters

Stop meoeurementl I ><--0 I 1s I LUi thilln II 10 nsf

Store 8Kceptton to atslC! ~
File description I

F11 II name I EXCEPTION

Note '"
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Figure 11-5. Markers Patterns Pop-Up Menu

With this feature you can use the logic analyzer to look for a specified
time or range of time between the marked patterns and to stop
acquiring data when it finds this time between markers. The X marker
must precede the 0 marker.

Also available is Store exception to disk which allows you to specify a
file on the disk that exceptions can be stored in. The default filename is
EXCEPTION. When the trace mode is repetitive and Store exception
to disk is on, the following process takes place: data is acquired until
the stop criteria is met, data acquisition will stop, data in the
acquisition memory will be stored on the disk, and data acquisition will
resume when the data is stored. This process continues until the disk is
full. The data is stored in the same file name; however, the last three
characters will automatically be replaced with a numerical serial
number. For example, EXCEPTION will change to EXCEPTOOI the
second time memory is stored

The upper and lower range boundaries must not be the same value. For
example, if you want to stop a measurement when the X and 0 markers
are in range of 200 ns, you should set the range values to 190 ns and
210 ns. This e1iminates erroneous measurement termination.
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Markers Time When the markers are set to Time, you can place the markers on states 
in the listing of interest and the logic analyzer will show the following: 

l Time X to Trig(ger). 
l Time 0 to Trig(ger). 
l TimeXtoO. 

To position the markers, move the cursor to the field of the marker you 
wish to position and press SELECT. A pop-up will appear showing the 
current time for that marker. Either rotate the KNOB or enter a 
numeric value from the keypad to change the position of that marker. 
Pressing SELECT when you are finished positions the marker and 
closes the pop-up. 

[S~~OOST~~TE I- Istate Listing 1 

llarkers r Time I 

Time X to Trigger 6.76 us] 
Time 0 to Trigger 3.76 us 1 
Time X to 0 -3.00 us 

.Figure 11-6. Markers Set to Time 

The Time X to 0 field will change according to the position of the X 
and 0 markers. It displays the total time between the states marked by 
the X and 0 markers. 

Markers Statistics When statistics are specified for markers, the logic analyzer will display 
the followinz 

Number of total runs. 
Number of valid runs (runs where markers were able to be placed 
on specified patterns). 
Minimum time between the X and 0 markers * Maximum time 
between the X and 0 markers. 
Average time between the X and 0 markers. 

(68000STflTE]- [state Listing j 

flarkers ptatistics ] Valid runs1 

llinlmum X-01 0 s 
llax imum X-O 1 0 s 

1 of 4 Werage X-O: 0 s 

Figure 1 l-7. Markers Set to Statistics 
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Markers Time When the markers are set to Time, you can place the markers on states
in the listing of interest and the logic analyzer will show the following:

• Time X to Trig(ger).
• Time 0 to Trig(ger).
• TimeXtoO.

To position the markers, move the cursor to the field of the marker you
wish to position and press SELECf. A pop-up will appear showing the
current time for that marker. Either rotate the KNOB or enter a
numeric value from the keypad to change the position of that marker.
Pressing SELECf when you are f!Dished positions the marker and
closes the pop-up.

Ifi6000STAlE 1- ISlale list1ng

MGrkers Tlme
Time X to Trlgger E~.~.7~.5u~stll
Tlme 0 to Trlgger 3.76 us I
Time X to a 3.00 us

Figure 11-6. Markers Set to Time

The Time X to 0 field will change according to the position of the X
and U markers. It displays the total time between the states marked by
the X and 0 markers.

Markers Statistics When statistics are specified for markers, the logic analyzer will display
the following:

• Number of total runs.
• Number of valid runs (runs where markers were able to be placed

on specified patterns).
• Minimum time between the X and 0 markers· Maximum time

between the X and 0 markers.
• Average time between the X and 0 markers.

16BOOOSTATE I - ISllIlO Usting
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How the statistics will be updated depends on the state trace mode 
(repetitive or single). 

In repetitive, statistics will be updated each time a valid run occurs 
until you press STOP. When you press RUN after STOP, the statistics 
will be cleared and will restart from zero. 

In single, each time you press RUN an additional valid run will be 
added to the data and the statistics will be updated. This will continue 
unless you change the placement of the X and 0 markers between runs. 

Pattern You use the Pattern 
Fiz markers for each 1abel.r 

field to specify the patterns for the X and 0 

I $j +oooo +ooo 1 8930 8932 BOX OOFF 1 I .24 .24 us us 
+mO2 
EEEI 
+QoO4 
+0005 
+0006 
+0007 
Moo8 
woo9 
+oOlO 
+oOll 

8934 67F8 I .26 us 
6936 BO3c 1 .24 us 
892E 61FA 1.72 us 
8930 BOX I .28 us 
04F4 0000 1 .96 us 
04F6 8930 I .52 us 
892R 4EFCI I .24 us 
B92C FF9A I .24 us 
WC6 6lE6 1.76 US 
88138 80X I .24 us 

Figure 1 l-8. Pattern Field Pop-Up Menu 

When x-pattern is specified in the Find from field, the pop-ups 
in the Pattern field allow you to specify a paTem for the X 
marker in each label. 

When the O-pattern is specified, the pop-ups in the Pattern 
field allow you to specify the patterns for the 0 marker in each label. 
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Pattern
Field

How the statistics wi1l be updated depends on the state trace mode
(repetitive or single).

In repetitive, statistics wi1l be updated each time a valid run occurs
until you press STOP. When you press RUN after STOP, the statistics
wi1l be cleared and wi1l restart from zero.

In single, each time you press RUN an additional valid run wi1l be
added to the data and the statistics wi1l be updated. This wi1l continue
unless you change the placement of the X and 0 markers between runs.

You use the Pattern __ field to specify the patterns for the X and 0
markers for each label.
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Figure 11-8. Pattern Field Pop-Up Menu

When x-pattern is specified in the Find _ from _ field, the pop-ups
in the Pattern __ field allow you to specify a pattern for the X
marker in each label.

When the O-pattern is specified, the pop-ups in the Pattern
field allow you to specify the patterns for the 0 marker in each label.
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12 
y State Compare Menu 

Introduction State compare is a software post-processing feature that provides the 
ability to do a bit by bit comparison between the acquired state data 
listing and a compare data image. You can view the acquired data and 
the compare image separately. In addition, there is a separate 
difference listing that highhghts the bits in the acquired data that do 
not match the corresponding bits in the compare image. Each state 
machine has its own Compare and Difference listings. 

You can use the editing capabilities to modify the compare image. 
Masking capabilities are provided for you to specify the bits that you do 
not want to compare. “Don’t compare” bits can be specified individually 
for a given label and state row, or specified by channel across all state 
rows. A range of states can be selected for a comparison. When a range 
is selected, only the bits in states on or between the specified 
boundaries are compared. 

The comparison between the acquired state listing data and the 
compare image data is done relative to the trigger points. This means 
that the two data records are aligned at the trigger points and then 
compared bit by bit. Any bits in the acquired data that do not match 
the bits in the compare image are treated as unequal. The don’t 
compare bits in the compare image are ignored for the comparison. 

When a logic analyzer configuration is saved to or loaded from a disk, 
any valid compare data including the data image, etc. is also saved or 
loaded. 

- 
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State compare is a software post-processing feature that provides the
ability to do a bit by bit comparison between the acquired state data
listing and a compare data image. You can view the acquired data and
the compare image separately. In addition, there is a separate
difference listing that highlights the bits in the acquired data that do
not match the corresponding bits in the compare image. Each state
machine has its own Compare and Difference listings.

You can use the editing capabilities to modify the compare image.
Masking capabilities are provided for you to specify the bits that you do
not want to compare. "Don't compare" bits can be specified individually
for a given label and state row, or specified by channel across all state
rows. A range of states can be selected for a comparison. When a range
is selected, only the bits in states on or between the specified
boundaries are compared.

The comparison between the acquired state listing data and the
compare image data is done relative to the trigger points. This means
that the two data records are aligned at the trigger points and then
compared bit by bit. Any bits in the acquired data that do not match
the bits in the compare image are treated as unequal. The don't
compare bits in the compare image are ignored for the comparison.

When a logic analyzer configuration is saved to or loaded from a disk,
any valid compare data including the data image, etc. is also saved or
loaded.
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Accessing the The Compare menu is accessed from the State Listing menu. To 

Compare Menu access the Compare menu place the cursor on the field State Listing 
and press SELECT. A pop-up appears with the following options: 

0 State Listing 
0 State Waveforms 
l State Chart 
0 State Compare 

Place the cursor on State Compare and press SELECT. The pop-up 
will close and display the State Compare menu. 

The Compare 
and Difference 
Listing Displays 

The Compare 
Listing 

The Difference 
Listing 

Two menus (or displays) in addition to the normal State Listing, are 
available for making comparison measurements: the Compare Listing 
and the Difference Listing. 

The Compare Listing contains the image (or template) that acquired 
data is compared to during a comparison measurement. The 
boundaries of the image (or size of the template) can be controlled by 
using the channel masking and compare range functions described 
below. Any bits inside the image displayed as “X” have been set to don’t 
compare bits. 

The Difference Listing highhghts the entire row with inverse video, if 
any, in the acquired data that differs from those in the compare image. 
In addition, when the base is hexadecimal, octal, or binary, the bit (or 
digit containing the bit) that differs from the compare image is 
underlined (see figures 12-2 and 12-3). If the base is inverse assembled 
symbols, the display does not change; however, the stop measurement 
functions still function. 

To display the Compare Listing or the Difference Listing, place the 
cursor on the field directly to the right of Show in the upper left part of 
the display and press SELECT. The field will toggle between Compare 
Listing and Difference Listing. 

State Compare Menu 
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Accessing the
Compare Menu

The Compare
and Difference
Listing Displays

The Compare
Listing

The Difference
Listing

State Compare Menu
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The Compare menu is accessed from the State Listing menu. To
access the Compare menu place the cursor on the field State UstIng
and press SELECT. A pop-up appears with the following options:

• State Listing
• State Waveforms
• State Chart
• State Compare

Place the cursor on State Compare and press SELECT. The pop-up
will close and display the State Compare menu.

Two menus (or displays) in addition to the normal State Listing, are
available for making comparison measurements: the Compare Listing
and the Difference Listing.

The Compare Listing contains the image (or template) that acquired
data is compared to during a comparison measurement. The
boundaries of the image (or size of the template) can be controlled by
using the channel masking and compare range functions described
below. Any bits inside the image displayed as 'X' have been set to don't
compare bits.

The Difference Listing highlights the entire row with inverse video, if
any, in the acquired data that differs from those in the compare image.
In addition, when the base is hexadecimal, octal, or binary, the bit (or
digit containing the bit) that differs from the compare image is
underlined (see figures 12-2 and 12-3). If the base is inverse assembled
symbols, the display does not change; however, the stop measurement
functions still function.

To display the Compare Listing or the Difference Listing, place the
cursor on the field directly to the right of Show in the upper left part of
the display and press SELECT. The field will toggle between Compare
Listing and DilTerenee Listing.
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The controls that roll the listing in all three menus, the normal State 
Listing, the Compare Listing, and the Difference Listing are 
synchronized unless the number of pre-trigger states differ between the 
Compare listing and the acquired data. This means that when you 
change the current row position in the Difference Listing, the logic 
analyzer automatically updates the current row in the acquired State 
Listing, Compare Listing and vice-versa. 

If the three listings are synchronized and you re-acquire data, the 
Compare Listing may have a different number of pre-trigger states 
depending on the state trace trigger criteria. The Compare Listing can 
be resynchronized to the State and Difference Listings (if different) by 
entering the desired state (acquisition memory) location from the 
front-panel keypad. 

This allows you to view corresponding areas of the two lists, to cross 
check the alignment, and analyze the bits that do not match. 

Since time tags are not required to perform the compare, they do not 
appear in either the compare image or difference displays. However, 
correlation is possible since the displays are locked together. 

To move between the State Listing and Compare Listing in the 
HP 1652B/53B, select the field directly to the right of your state 
machine’s label, in the upper left most part of the screen and press 
SELECT. When this field is selected, a pop-up wiIl appear. Select the 
State Listing field from this pop-up. 

Creating a An initial compare image can be generated by copying acquired data 

Compare Image into the compare image buffer. When you place the cursor on the 
Copy Trace to Compare field in the Compare Listing menu a pop-up 
appears with the options Cancel and Continue. If the Continue is 
selected, the contents of the acquisition data structure for the current 
machine are copied to the compare image buffer. The previous 
compare image is lost if it has not been saved to a disk. If you select 
Cancel the current compare image remains unchanged. 
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Creating a
Compare Image
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The controls that roll the listing in all three menus, the normal State
Listing, the Compare Listing, and the Difference Listing are
synchronized unless the number of pre-trigger states differ between the
Compare listing and the acquired data. This means that when you
change the current row position in the Difference Listing, the logic
analyzer automatically updates the current row in the acquired State
Listing, Compare Listing and vice-versa.

If the three listings are synchronized and you re-acquire data, the
Compare Listing may have a different number of pre-trigger states
depending on the state trace trigger criteria. The Compare Listing can
be resynchronized to the State and Difference Listings (if different) by
entering the desired state (acquisition memory) location from the
front-panel keypad.

This allows you to view corresponding areas of the two lists, to cross
check the alignment, and analyze the bits that do not match.

Since time tags are not required to perform the compare, they do not
appear in either the compare image or difference displays. However,
correlation is possible since the displays are locked together.

To move between the State Listing and Compare Listing in the
HP 1652B/53B, select the field directly to the right of your state
machine's label, in the upper left most part of the screen and press
SELECT. When this field is selected, a pop-up will appear. Select the
State Listing field from this pop-up.

An initial compare image can be generated by copying acquired data
into the compare image buffer. When you place the cursor on the
Copy Trace to Compare field in the Compare Listing menu a pop-up
appears with the options Cancel and Continue. If the Continue is
selected, the contents of the acquisition data structure for the current
machine are copied to the compare image buffer. The previous
compare image is lost if it has not been saved to a disk. Ifyou select
Cancel the current compare image remains unchanged.
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Bit Editing of 
the Compare 
Image 

Bit editing allows you to mod@ the values of individual bits in the 
compare image or specify them as don’t compare bits. The bit editing 
fields are located in the center of the Compare Listing display to the 
right of the listing number field (see figure 12-l). A bit editing field 
exists for every label in the display unless the label’s base is ASCII or 
inverse assembled symbols. You can access any data in the Compare 
Listing by rolling the desired row vertically until it is located in the bit 
editing field for that label (column). 

When you select one of the bit editing fields a pop-up appears in which 
you enter your desired pattern or don’t compare for each bit. 

- 
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Figure 12-l. Bit Editing Fields 
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Bit Editing of
the Compare
Image

Bit editing allows you to modify the values of individual bils in the
compare image or specify them as don't compare bits. The bit editing
fields are located in the center of the Compare Listing display to the
right of the listing number field (see figure 12-1). A bit editing field
exists for every label in the display unless the label's base is AScn or
inverse assembled symbols. You can access any data in the Compare
Listing by rolling the desired row vertically until it is located in the bit
editing field for that label (column).

When you select one of the bit editing fields a pop-up appears in which
you enter your desired pattern or don't compare for each bit.
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Figure 12-1. Bit Editing Fields

HP 16528/16538
Front-Panel Reference



Masking The channel Aasking function allows you to specify a bit, or bits in each 

Channels in the label that you do not want compared. This causes the corresponding 

Compare Image 
bits in all states to be ignored in the comparison. The compare data 
image itself remains unchanged on the display. The Mask fields are 
directly above the label and base fields at the top of both the Compare 
and Difference listings (see fgurel2-2). When you select one of these 
fields a pop-up appears in which you specify which channels are to be 
compared and which channels are to be masked. A “.” (period) 
indicates a don’t compare mask for that channel and an “*” (asterisk) 
indicates that channel is to be compared. 

Label 
Ba¶o : pFll% 

+006S 04 
+0066 IS 
+0067 c2 
+0066 36 
MO69 
+0070 8X 
+007 1 c2 
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+0079 Fl 
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Figure 12-2. Bit Masking Fields 
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Masking
Channels in the
Compare Image

The channel masking function allows you to specify a bit, or bits in each
label that you do not want compared. This causes the corresponding
bits in all states to be ignored in the comparison. The compare data
image itself remains unchanged on the display. The Mask fields are
directly above the label and base fields at the top of both the Compare
and Difference listings (see fIgUre12-Z). When you select one of these
fields a pop-up appears in which you specify which channels are to be
compared and which channels are to be masked. A "." (period)
indicates a don't compare mask for that channel and an "." (asterisk)
indicates that channel is to be compared.
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Figure 12-2. Bit Masking Fields
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Specifying a The Compare Range function.allows you to defme a subset of the total --. 
Compare Range number of states in the compare image to be used in the comparison. 

The range is specified by setting start and stop boundaries. Only bits in 
states (lines) on or between the boundaries are compared against the 
acquired data. 

The Compare mode is accessed by selecting the Full Compare/Partial 
Compare field in either the Compare or Difference listing menus. 
When selected, a pop-up appears in which you select either the Full or 
Partial option. When you select the Partial option, fields for setting the 
start state and stop state values appear (see figure 12-3). 
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Figure 12-3. Compare Full/Compare Partial Field 
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Specifying a
Compare Range

The Compare Range function .allows you to define a subset of the total
number of states in the compare image to be used in the comparison.
The range is specified by setting start and stop boundaries. Only bits in
states (lines) on or between the boundaries are compared against the
acquired data.

The Compare mode is accessed by selecting the Full ComparelPartlal
Compare field in either the Compare or Difference listing menus.
When selected, a pop-up appears in which you select either the Full or
Partial option. When you select the Partial option, fields for setting the
start state and stop state values appear (see figure 12-3).

I eoe5 1-ISlIt8 C_an ( Spe~lfy Stop neuuremenl )

snow lour.rlne.lutlng I flAd DIH,r,"ct c::::::£J( full Clllllper. )

C..-n I'lo'. <:iiID
I fuli lemparilin.. c::o lhru c::o

perUa.

"""OM
+0010
-J.<lO'1

~
'"'073
+0074
.jo()07~

+0016
+0017
<f(IO?P:\
..0079«',,,

"""""""""02

""

State Compare Menu
12-6
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- Repetitive 
Comparisons 
with a Stop 

When you do a comparison in the repetitive trace mode, a stop 
condition may be specified. The stop condition is either Stop 
Measurement when Compare is Equal or Not Equal. In the case of 
Equal, bits in the compare image must match the corresponding bits in 

Condition the acquired data image for the stop condition to be a true. In the case 
of Not Equal, a mismatch on a single bit will cause the stop condition 
to be true. When stop conditions are specified in two analyzers, both 
analyzers stop when the stop condition of either analyzer is satisfied. It 
is an OR function. 

You access the stop measurement function by selecting the Specify 
Stop Measurement field in either the Compare or Difference Listing 
menus. When you select this field, the Stop Measurement Parameters 
pop-up appears (see figure 12-4). The first field in this pop-up, just to 
the right of Stop measurement contains either Off, X-O or Compare. 

When this field is selected, a pop-up appears in which you select 
Compare. When you select the Compare option, you can access and 
select either the Equal or Not Equal option in the next field to the right. 
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Figure 12-4. Specify Stop Measurement Field 

Also available is Store exception to disk which allows you to specify a 
file on the disk that exceptions can be stored in. The default filename is 
EXCEPTION. 
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Repetitive
Comparisons
with a Stop
Condition

When you do a comparison in the repetitive trace mode, a stop
condition may be specified. The stop condition is either Stop
Measurement when Compare is Equal or Not Equal. In the case of
Equal, bits in the compare image must match the corresponding bits in
the acquired data image for the stop condition to be a true. In the case
of Not Equal, a mismatch on a single bit will cause the stop condition
to be true. When stop conditions are specified in two analyzers, both
analyzers stop when the stop condition of either analyzer is satisfied. It
is an OR function.

You access the stop measurement function by selecting the Specify
Stop Measurement field in either the Compare or Difference Listing
menus. When you select this field, the Stop Measurement Parameters
pop-up appears (see figure 12-4). The first field in this pop-up, just to
the right of Stop measurement contains either Olr, X-O or Compare.

When this field is selected, a pop-up appears in which you select
Compare. When you select the Compare option, you can access and
select either the Equal or Not Equal option in the next field to the right.
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Figure 12-4. Specify Stop Measurement Field

Also available is Store exception to disk which allows you to specify a
file on the disk that exceptions can be stored in. The default filename is
EXCEPTION.
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Note f# 

When the trace mode is repetitive and Store exception to disk is on, the 
following process takes place: data is acquired until the stop criteria is 
met, data aquistion will stop, data in the acquisition memory will be 
stored on the disk, and data acquisition will resume when the data is 
stored. This process continues until the disk is full. The data is stored in 
the same file name; however, the last three characters will 
automatically be replaced with a numerical serial number. For 
example, EXCEPTION will change to EXCEPT001 the second time 
memory is stored. 

-. 

You may also specify a stop measurement based on time between the X 
and 0 markers in the Compare or Difference Listing menus. This is 
available only when Count is set to Time in the State Trace menu. If the 
Stop Measurement is set to run until Compare Equal or Compare Not 
Equal in the Compare or Difference Listings, the Stop Measurement 
on time X to 0 will change to run until Compare Equal or Compare 
Not Equal in the other state display menus (i.e. State Listing). 

Locating The Find Difference feature dews you to easily locate any patterns 

Mismatches in that did not match in the last comparison. Occurrences of differences 
I 

tne 1 m Yff erence 
Listing 

are found in numerical ascending order from the start of the listing. 
The first occurrence of an error has the numerical value of one. . 

This feature is controlled by the Find Difference field in the 
Difference Listing menu. When you select this fi= Integer Entry 
pop-up appears in which you enter a number indicating which 
difference you want to find. The listing is then scanned sequentially 
until the specified occurrence is found and rolled into view. 

Saving 
Compare 
Images 

When you save a logic analyzer configuration to a disk, the compare 
images for both state analyzers are saved with it. The compare data is 
compacted to conserve disk space. Likewise, when you load a 
configuration from disk, valid compare data will also be loaded. 

State Compare Menu 
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When the trace mode is repetitive and Store exception to disk is on, the
following process takes place: data is acquired until the stop criteria is
met, data acquistion will stop, data in the acquisition memory will be
stored on the disk, and data acquisition will resume when the data is
stored. This process continues until the disk is full. The data is stored in
the same file name; however, the last three characters will
automatically be replaced with a numerical serial number. For
example, EXCEPTION will change to EXCEPTOOI the second time
memory is stored.

You may also specify a stop measurement based on time between the X
and 0 markers in the Compare or Difference Listing menus. This is
available only when Count is set to Time in the State Trace menu. If the
Stop Measurement is set to run until Compare Equal or Compare Not
Equal in the Compare or Difference Listings, the Stop Measurement
on time X to 0 will change to run until Compare Equal or Compare
Not Equal in the other state display menus (Le. State Listing).

The Find Difference feature allows you to easily locate any patterns
that did not match in the last comparison. Occurrences of differences
are found in numerical ascending order from the start of the listing.
The first occurrence of an error has the numerical v,aluc of one.

This feature is controlled by the Find Difference__ field in the
Difference Listing menu. When you select this field an Integer Entry
pop-up appears in which you enter a number indicating which
difference you want to find. The listing is theu scanned sequeutially
until the specified occurrence is found and rolled into view.

When you save a logic analyzer configuration to a disk, the compare
images for both state analyzers are saved with it. The compare data is
compacted to conserve disk space. Likewise, when you load a
configuration from disk, valid compare data will also be loaded.
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13 
State Chart Menu 

Introduction The State Chart Menu allows you to build X-Y plots of label activity 
using state data. The Y-axis always represents data values for a 
specified label. You can select whether the X-axis represents states (ie. 
rows in the State List) or the data values for another label. You can 
scale both the axes to selectively view data of interest. An accumulate 
mode is available that allows the chart display to build up over several 
runs. When State is selected for the X-axis, X & 0 markers are 
available which allows the current sample (state or time) relative to 
trace point and the corresponding Y-axis data value to be displayed. 
Marker placement is synchronized with the normal State Listing. 

Accessing the The Chart menu is accessed from the State Listing menu. To access the 

State Chart 
Menu 

Chart menu place the cursor on the field State Listing and press 
SELECT. A pop-up appears with the following options: 

l State Listing. 
0 State Waveforms. 
l State Chart. 
0 State Compare. 

Place the cursor on State Chart and press SELECT. The pop-up will 
close and display the State Chart menu. 

Selecting the 
Axes for the 
Chart 

When using the State Chart display, you first select what data you want 
plotted on each axis. To assign the vertical axis label, position the 
cursor on the Y-axis Label field in the menu. This is the field just to the 
right of “XY Chart of Label”. When selected, a pop up appears in which 
you select one of the labels that were defined in the State Format 
Specification Menu. The X-axis assignment field is just to the right of 
“Versus”, and toggles between State and Label when selected. When 
label is selected, a third field appears to the right of Label that pops up 
when selected in which you select one of the defined state labels. 
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The State Chart Menu allows you to build X-Y plots of label activity
using state data. The Y-axis always represents data values for a
specified label. You can select whether the X-axis represents states (ie.
rows in the State List) or the data values for another label. You can
scale both the axes to selectively view data of interest. An accumulate
mode is available that allows the chart display to build up over several
runs. When State is selected for the X-axis, X & a markers are
available which allows the current sample (state or time) relative to
trace point and the corresponding Y-axis data value to be displayed.
Marker placement is synchronized with the normal State Listing.

The Chart menu is accessed from the State Listing menu. To access the
Chart menu place the cursor on the field State Listing and press
SELECT. A pop-up appears with the following options:

• State Listing.
• State Waveforms.
• State Chart.
• State Compare.

Place the cursor on State Chart and press SELECT. The pop-up will
close and display the State Chart menu.

When using the State Chart display, you first select what data you want
plotted on each axis. To assign the vertical axis label, position the
cursor on the Y-axis Label field in the menu. This is the field just to the
right of"XY Cbart of Label". When selected, a pop up appears in which
you select one of the labels that were dermed in the State Format
Specification Menu. The X-axis assignment field is just to the right of
''Versns'', and toggles between State and Label when selected. When
label is selected, a third field appears to the right of Label that pops up
when selected in which you select one of the dermed state labels.
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Scaling the 
Axes 

Either axis of the X - Y chart can be scaled by using the associated 
vertical or horizontal min (minimum) or max (maximum) value fields. 
When selected, a Specify Number pop up appears in which you specify 
the actual minimum and maximum values that will be displayed on the 
chart. 

- 
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Figure 13-l. Axis Scaling Popup Menu 

When State is selected for the X-axis, state acquisition memory 
locations are plotted on the X-axis. The minimum and maximum values 
can range from -1023 to + 1023 depending on the trace point location. 
The minimum and maximum values for labels can range from 
OOOOOOOOHtoW (0 to 232-‘) regardless of axis, since labels 
are restricted to 32 bits. 

Scaling the
Axes

State Chart Menu
13-2

Either axis of the X - Y chart can be scaled by using the associated
vertical or horizontal min (minimum) or max (maximum) value fields.
When selected, a Specify Number pop up appears in which you specify
the actual minimum and maximum values that will be displayed on the
chart.
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Figure 13-1. Axis Scaling Pop-up Menu

When State is selected for the X-axis, state acquisition memory
locations are plotted on the X-axis. The minimum and maximum values
can range from -1023 to +1023 depending on the trace point location.
The minimum and maximum values for labels can range from
OOOOOOOOH to FFFFFFFFH (0 to 232•1) regardless of axis, since labels
are restricted to 32 bits.

HP 16528/16538
Front-Panel Reference



The Label Value The Label Value versus State chart is a plot of label activity versus the 

vs 
States Chart 

memory location in which the label data is stored. The label value is 
plotted against successive analyzer memory locations. For example, in 
the following figure, label activity of POD 1 is plotted on the Y axis and 
the memory locations (State) are plotted on the X axis. 

- 
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The Label Value
vs.
States Chart
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The Label Value versus State chart is a plot of label activity versus the
memory location in which the label data is stored. The label value is
plotted against successive analyzer memory locations. For example, in
the following figure, label activity of POD 1 is plotted on the Y axis and
the memory locations (State) are plotted on the X axis.
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Figure 13-2. Label ¥s. State Chart
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The Label Value When labels are assigned to both axis, the chart shows how one label -. 
vs varies in relation to the other for a particular state trace record. Label 

Lake1 Value 
values are always plotted in ascending order from the bottom to the top 
of the chart and in ascending order from left to right across the chart. 

Chart Plotting a label against itself will result in a diagonal line from the lower 
left to upper right comer. X & 0 markers are disabled when operating 
inthis mode. 
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Figure 13-3. Label vs. Label Chart 

The Label Value
vs.
Label Value
Chart
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When labels are assigned to both axis, the chart shows how one label
varies in relation to the other for a particular state trace record. Label
values are always plotted in ascending order from the bottom to the top
of the chart and in ascending order from left to right across the chart.
Plotting a label against itself will result in a diagonal line from the lower
left to upper right comer. X & 0 markers are disabled when operating
in this mode.
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Figure 13-3. Label vs. Label Chart
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_-- X & 0 Markers When State is specified for the X-axis, X & 0 markers are available 

and Readouts which can be moved horizontally. The markers are synchronized with 

for Chart 
the X and 0 markers in the normal State Listing. 

To select the marker mode for Chart (if it is not presently displayed), 
place the cursor on the To Marker Control field and press SELECT. 
This field wiil toggle to To Range Control and the marker fields will be 
displayed (see figure 13-4). 
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Figure 13-4. Marker Fields 

When a marker is positioned in the State Chart menu, it is also 
positioned in the State Listing menu and vice-versa. The Chart marker 
operation is identical to the markers in the State Listing menu (see 
chapter 11). 
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X& 0 Markers
and Readouts
for Chart
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When State is specified for the X-axis, X & 0 markers are available
which can be moved horizontally. The markers are synchronized with
the X and 0 markers in the normal State Listing.

To select the marker mode for Chart (if it is not presently displayed),
place the c~sor on the To Marker Control field and press SELECT.
This field will toggle to To Range Control and the marker fields will be
displayed (see figure 13-4).
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Figure 13-4. Marker Fields

When a marker is positioned io the State Chart menu, it is also
positioned in the State Listing menu and vice-versa. The Chart marker
operation is identical to the markers in the State Listing menu (see
chapter 11).
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Marker Options The marker options in the State Chart menu depend on what Count is 
set to in the State Listing menu. 

When Count is set to Off, the Chart markers can be set to: 

0 off. 
0 Pattern. 

When Count is set to Time, the Chart markers can be set to: 

0 off. 
l Pattern. 
l Time. 
0 Statistics. 

When Count is set to States, the Chart markers can be set to: 

State Chart Menu 
13-6 

0 Pattern. 
0 States. 
0 off. 

HP 16528/1653B 
Front-Panel Reference 

Marker Options The marker options in the State Chart menu depend on what Count is
set to in the State Listing menu.

When Count is set to Off, the Chart markers can be set to:

• Off.
• Pattern.

When Count is set to Time, the Chart markers can be set to:

• Off.
• Pattern.
• Time.
• Statistics.

When Count is set to States, the Chart markers can be set to:

• Pattern.
• States.
• Off.

State Chart Menu
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14 
- State Waveforms Menu 

Introduction The State Waveforms Menu allows you to view state data in the form of 
waveforms identified by label name and bit number. Up to 24 
waveforms can be displayed simultaneously. Only state data from the 
current state machine can be displayed as waveforms in the State 
Waveforms menu. 

The presentation and user interface is generally the same as the Timing 
Waveform menu, except the X-axis of the state waveform display 
represents only samples, or states instead of time (seconds). This is 
true regardless of whether Count (in the State Trace menu) is set to 
Time or Off. As a result, the horizontal axis of the display is scaled by 
States/Div and Delay in terms of samples from trigger. Marker features 
are the same as for State List in that Time or States will only be 
available when Count is set to Time or States. The Sample Rate display 
is not available in State Waveform even when markers are off. 

Accessing the The State Waveforms menu is accessed from the State Listing menu. 

State Waveforms To access the State Waveforms menu place the cursor on the State 

Menu 
Listing field and press SELECT. A pop-up appears with the following 
options: 

a State Listing. 
a State Waveforms. 
l State Chart. 
0 State Compare. 

Place the cursor on State Waveforms and press SELECT. The pop-up 
will close and display the State Waveforms menu. 
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14
State Waveforms Menu

Introduction The State Waveforms Menu allows you to view state data in the form of
waveforms identified by label name and bit number. Up to 24
waveforms can be displayed simultaneously. Only state data from the
current state machine can be displayed as waveforms in the State
Waveforms menu.

The presentation and user interface is generally the same as the Timing
Waveform menu, except the X-axis ofthe state waveform display
represents only samples, or states instead of time (seconds). This is
true regardless of whether Count (in the State Trace menu) is set to
Time or OIT. As a result, the horizontal axis of the display is scaled by
StateslDiv and Delay in terms of samples from trigger. Marker features
are the same as for State List in that Time or States will only be
available when Count is set to Time or States. The Sample Rate display
is not available in State Waveform even when markers are off.

Accessing the The State Waveforms menu is accessed from the State Listing menu.
State Waveforms To access the State Waveforms menu place the cursor on the State

M
Listing field and press SELECf. A pop-up appears with the following

enu options:

• State Listing.
• State Waveforms.
• State CharI.
• State Compare.

Place the cursor on State Waveforms and press SELECf. The pop-up
will close and display the State Waveforms menu.
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Selecting a 
Waveform 

You can display up to 24 waveforms on screen at one time. Each 
waveform is a representation of a predefined label. To select a 
waveform, place the cursor on a label name on the left side of the 
disDlay and press SELECT. A pop-up appears in which you: 

Insert waveforms. 
Turn on waveforms. 
Modify waveforms (waveform labels). 
Turn off waveforms. 
Delete waveforms. 

Just to the right of each label name is a two-digit number or the word 
“all.” The number indicates which bit of the label the waveform 
represents; or, all the bits of the label when “all” is displayed (see figure 
14-1). 
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Figure 14-l. State Waveforms Menu 

In the above figure, label A has “all” specified displaying all the bits 
overlaid in a single waveform. Label B however, has seven of its bits 
displayed individually (bits 0 through 6). 

Selecting a
Waveform

Slate Waveforms Menu
14-2

You can display up to 24 waveforms on screen at one time. Each
waveform is a representation of a predefined label. To select a
waveform, place the cursor on a label name on the left side of the
display and press SELEC'T. A pop-up appears in which you:

• Insert waveforms.
• Turn on waveforms.
• Modify waveforms (waveform labels).
• Turn off waveforms.
• Delete waveforms.

Just to the right of each label name is a two-digit number or the word
'all." The number indicates which bit of the label the waveform
represents; or, all the bits of the label when "all" is displayed (see fIgure
14-1).
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Figure 14-1. Slate Waveforms Menu

In the above fIgure, label A has 'all" specifIed displaying all the bits
overlaid in a single waveform. Label B however. has seven of its bits
displayed individually (bits 0 through 6).
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A--- Replacing 
Waveforms 

You can replace a currently displayed waveform (label) with another 
one of the predefined waveforms (labels). To replace one waveform 
with another, place the cursor on the waveform you wish to replace and 
press SELECT.. A pop-up appears in which you select Modify 
Waveform as shown in the following figure. 

- 
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Figure 14-2. Waveform Selection Pop-up Menu 

Replacing
Waveforms

You can replace a currently displayed waveform (label) with another
one of the predefined waveforms (labels). To replace one waveform
with another, place the cursor on the waveform you wish to replace and
press SELECT. A pop-up appears in which you select Modify
Waveform as shown in the following figure.
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Figure 14-2. Waveform Selection Pop-up Menu
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Another pop-up appears in which you select the waveform (label) you 
wish to display (see fwe 14-3). When you place the cursor on the new 
waveform (label) and press SELECT the new waveform replaces the 
old waveform. 
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Figure 14-3. Available Waveforms Pop-up Menu 

Deleting 
Waveforms 

You can delete any of the currently displayed waveforms by placing the 
cursor on the waveform you wish to delete and pressing SELECT. 
When the pop-up appears place the cursor on Delete waveform and 
press SELECT. 

&kCth’lg states You can specify the states per division by placing the cursor on the 

per Division field just to the right of States/Div, pressing SELECT, and either 
entering the number of states per division with the keypad or the knob. 
The range is from 1 to 1024 per division. 
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Another pop-up appears in which you select the waveform (label) you
wish to display (see figure 14-3). Wheu you place the cursor on the new
waveform (label) and press SELECf the new waveform replaces the
old waveform.
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Figure 14-3. Available Waveforms Pop-up Menu

You can delete any of the currently displayed waveforms by placing the
cursor on the waveform you wish to delete and pressing SELECf.
When the pop-up appears place the cursor on Delete waveform and
press SELECf.

You can specify the states per division by placing the cursor on the
field just to the right of Slates/Div, pressing SELECf, and either
entering the number of states per division with the keypad or the knob.
The range is from 1to 1024 per division.
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Delay from 
Trigger 

You can specify the delay from trigger by specifying the number of 
states from the trigger. The delay will affect only the position of the 
State Waveforms display. It does not affect data acquisition. The 
minimum is - 1024 and the maximum is 1024 independent of trace 
position in the record. Delay is not limited to the window containing 
data. 

State 
Waveform 
Display 
Features 

The waveform display features of the State Waveform menu are the 
s as the Timing Waveform menu with regard to: 

Low levels (below threshold) are represented by darker line. 
Dotted lines representing the X and 0 markers. 
Inverted triangle representing the trigger point. 
Accumulate Mode. 
Graticule frame with 10 horizontal divisions. 

X and 0 Markers can be placed on the waveform display by specifying the 

Markers for number of states from trigger in the case of the X marker or number of 

State Waveform 
states from either the trigger or X marker in the case of the 0 marker. 

Markers can be automatically placed on the waveform by searching for 
specific patterns assigned to each marker. 

The X and 0 marker operation is identical to the marker operation in 
the Timing Waveform Menu. 

- 
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Trigger

State
Waveform
Display
Features
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Markers for
State Waveform
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You can specify the delay from trigger by specifying the number of
states from the trigger. The delay will affect only the position of the
State Waveforms display. It does not affect data acquisition. The
minimUm is - 1024 and the maximum is 1024 independent of trace
position in the record. Delay is not limited to the window containing
data.

The waveform display features of the State Waveform menu are the
same as the Timing Waveform menu with regard to:

• Low levels (below threshold) are represented by darker line.
• Dotted lines representing the X and a markers.
• Inverted triangle representing the trigger point.
• Accumulate Mode.
• Graticule frame with 10 horizontal divisions.

Markers can be placed on the waveform display by specifying the
number of states from trigger in the case of the X marker or number of
states from either the trigger or X marker in the case of the a marker.

Markers can be automatically placed on the waveform by searching for
specific patterns assigned to each marker.

The X and a marker operation is identical to the marker operation in
the Tinting Waveform Menu.

State Wavelorms Menu
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15 
State Analyzer Measurement Example 

Introduction In this chapter you learn how to use the state analyzer by setting up the 
logic analyzer to simulate a simple state measurement. Since you may 
not have the same test circuit available, we will give you the 
measurement results as actually measured by the logic analyzer, 

The exercise in this chapter is organized in a task format. The tasks are 
in the same order you will most likely use them once you become 
experienced. The steps in this format are both numbered and lettered. 
The numbered steps state the step objective. The lettered steps explain 
how to accomplish each step objective. There is also an example of 
each menu after it has been properly set up. 

How you use the steps depends on how much you remember from 
chapters 1 through 4 of the Getting started Guide. If you can set up 
each menu by just looking at the menu picture, go ahead and do so. If 
you need a reminder of what steps to perform, follow the numbered 
steps. If you still need more information about “how,” use the lettered 
steps. 

To gain confidence using your logic analyzer, we recommend that you 
configure the menus as you follow the simulated measurement example 
up to the section “Acquiring the Data.” From that section to the end, 
you will see the measurement results on the State Listing screen as if 
you had the real test circuit connected, and as if you had selected RUN. 

.- 
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In this chapter you learn how to use the state analyzer by setting up the
logic analyzer to simulate a simple state measurement. Since you may
not have the same test circuit available, we will give you the
measurement results as actually measured by the logic analyzer,

The exercise in this chapter is organized in a task format. The tasks are
in the same order you will most likely use them once you become
experienced. The steps in this format are both numbered and lettered.
The numbered steps state the step objective. The lettered steps explain
how to accomplish each step objective. There is also an example of
each menu after it has been properly set up.

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide. Ifyou can set up
each menu by just looking at the menu picture, go ahead and do so. If
you need a reminder of what steps to perform, follow the numbered
steps. Ifyou still need more information about "how," use the lettered
steps.

To gain confidence using your logic analyzer, we recommend that you
confIgure the menus as you follow the simulated measurement example
up to the section"Acquiring the Data." From that section to the end,
you will see the measurement results on the State Listing screen as if
you had the real test circuit connected, and as if you had selected RUN.
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Problem sOh/hlg In this example assume you have designed a microprocessor controlled . 
with the State circuit. You have completed the hardware, and the software designer --. 

Analyzer 
has completed the software and programmed the ROM (read-only 
memory). When you turn your circuit on for the first time, your circuit 
doesn’t work properly. You have checked the power supply voltages 
and the system clock and they are working properly. 

Since the circuit has never worked before, you and the software 
engineer aren’t sure if it is a hardware or software problem. You need 
to do some testing to find a solution. 

What Am I You decide to start where the microprocessor starts when power is 

Going to 
Measure? 

applied. We will describe a 68000 microprocessor; however, every 
processor has similiar start-up routines. 

When you power up a 68000 microprocessor, it is held in reset for a 
specific length of time before it starts doing anything to stabilize the 
power supplies. The time the microprocessor is held in reset ensures 
stable levels (states) on all the devices and buses in your circuit. When 
this reset period has ended, the 68000 performs a specific routine 
called “fetching the reset vector.” 

The first thing you check is the time the microprocessor is held in reset. 
You find the time is correct. The next thing to check is whether the 
microprocessor fetches the reset vector properly. 

State Analyzer Measurement Example 
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Problem Solving
with the State
Analyzer

What Am I
Going to
Measure?

In this example assume you have designed a microprocessor controlled
circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
memory). When you tUTO your circuit on for the first time, your circuit
doesn't work properly. You have checked the power supply voltages
and the system clock and they are working properly.

Since the circuit has never worked before, you and the software
engineer aren't sure if it is a hardware or software problem. You need
to do somc tcsting to fmd a solution.

You decide to start where the microprocessor starts when power is
applied. We will describe a 68000 microprocessor; however, every
processor has siruiliar start-up routines.

When you power up a 68000 microprocessor, it is held in reset for a
specific length of time before it starts doing anything to stabilize the
power supplies. The time the microprocessor is held in reset ensures
stable levels (states) on all the devices and buses in your circuit. When
this reset period has ended, the 68000 performs a specific routine
called "fetching the reset vector."

The first thing you check is the time the microprocessor is held in reset.
You fmd the time is correct. The next thing to check is whether the
microprocessor fetches the reset vector properly.

State Analyzer Measurement Example
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The steps of the 68000 reset vector fetch are: 

HP 16528/1653B 
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1. Set the stack pointer to a location you specify, which is in ROM at 
address locations 0 and 2. 

2. Find the fast address location in memory where the 
microprocessor fetches its first instruction. This is also specified 
by you and stored in ROM at address locations 4 and 6. 

What you decide to find out is: 

1. What ROM address does the microprocessor look at for the 
location of the stack pointer, and what is the stack pointer 
location stored in ROM? 

2. What ROM address does the microprocessor look at for the 
address where its first instruction is stored in ROM, and is the 
instruction correct? 

3. Does the microprocessor then go to the address where its frost 
instruction is stored? 

4. Is the executable instruction stored in the first instruction location 
correct? 

Your measurement, then, requires verification of the sequential 
addresses the microprocessor looks at, and of the data in ROM at 
these addresses. If the reset vector fetchis correct (in this example) 
you will see the following list of numbers in HEX (default base) when 
your measurement results are displayed. 

+oooooooooooooo 
+ 0001 OOOOO204FC 
+ooo2ooooO4oooo 
+ 0003OOOOO68048 
+ 00040080483E7C 

This list of numbers will be explained in detail later in this chapter in 
“The State Listing.” 
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The steps of the 68000 reset vector fetch are:

1. Set the stack pointer to a location you specify, which is in ROM at
address locations 0 and 2.

2. Find the first address location in memory where the
microprocessor fetches its first instruction. This is also specified
by you and stored in ROM at address locations 4 and 6.

What you decide to find out is:

1. What ROM address does the microprocessor look at for the
location of the stack pointer, and what is the stack pointer
location stored in ROM?

2. What ROM address does the microprocessor look at for the
addrcss where its first instruction is stored in ROM, and is the
instruction correct?

3. Does the microprocessor then go to the address where its first
instruction is stored?

4. Is the executable instruction stored in the first instruction location
correct?

Your measurement, then, requires verification of the sequential
addresses the microprocessor looks at, and of the data in ROM at
these addresses. If the reset vector fetch is correct (in this example)
you will see the following list of numbers in HEX (default base) when
your measurement results are displayed.

+ ooסס o00ooo ooסס

+ 000100000204FC
+ 0002 000004 ooסס

+ 0003 000006 8048
+ 0004 008048 3E7C

This list of numbers will be explained in detail later in this chapter in
'The State Listing."
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How Do I In order to make this state measurement, you must configure the logic - 
Configure the analyzer as a state analyzer. By following these steps you will confisure 

Logic Analyzer? 
Analyzer 1 as the state analyzer. 

If you are in the System Configuration menu you are in the right place 
to get started and you can start with step 2; otherwise, start with step 1. 

1. Using the field in the upper left corner of the display, get the 
System Configuration menu on screen. 

a. Place the cursor on the field in the upper left corner of the 
display and press SELECT. 

b. Place the cursor on System and press SELECT. 

2. In the System Configuration menu, change the Analyzer 1 type to 
State. If Analyzer 1 is already a state analyzer, go on to step 3. 

Change to a State Analyzer / 

Eystn Conftqurrtion 

nnr1yr.r 1 

n Nom81 1-1 

Type1 1-1 

ks Pa0 I 
m--------------- 

Pod 2 

l=l 

~~~~~-~~-~~-~-~- 
Pod 3 

Anolyzor 2 

rl Type: I] 

Figure 15-l. System Configuration Menu 

a. rlace the cursor on the Type: and press SELECT. 

b. Place the cursor on State and press SELECT. 
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How Do I
Configure the
Logic Analyzer?

In order to make this state measurement, you must configure the logic
analyzer as a state analyzer. By following these steps you will configure
Analyzer 1 as the state analyzer.

Ifyou are in the System Configuration menu you are in the right place
to get started and you can start with step 2; otherwise, start with step L

L Using the field in the upper left corner of the display, get the
System Configuration menu on screen.

a. Place the cursor on the field in the upper left corner of the
display and press SELECT.

b. Place the cursor on System and press SELECT.

2. In the System Configuration menu, change the Analyzer 1 type to
State. IfAnalyzer 1 is already a state analyzer, go on to step 3.

Change to a State Analyzer /

Sill'. Conf1fUroUoll

....lyl.r I

NOlI.' 168000STATt!

Twpe'~

poa I

Pod 2

PDQ :3

AM'llur2 OlelllolCO" I
[]IT!

Figure 15-1. System Configuration Menu

a. Place the cursor on thc Type: __ and press SELECT.

b. Place the cursor on State and press SELECT.
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,- 

3. Name Analyzer 168OOOSTATE (optional). 

a. Place the cursor on the Name: field of Analyzer 1 and 
press SELECT. 

b. With the Alpha Entry pop-up, change the name to 
68000STATE. 

4. Assign pods 1,2, and 3 to the state analyzer. 

a. Place the cursor on the Pod 1 field and press SELECT. 

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and press 
SELECT. 

c. Repeat steps a and b for pods 2 and 3. 

HP 16528/1653B 
Front-Panel Reference 
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3. Name Analyzer 168000STATE (optional).

a. Place the cursor on the Name: __ field of Analyzer 1 and
press SELEcr.

b. With the Alpha Entry pop-up, change the name to
68000STATE.

4. Assign pods 1, 2, and 3 to the state analyzer.

a. Place the cursor on the Pod 1 field and press SELEcr.

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and press
SELEcr.

c. Repeat steps a and b for pods 2 and 3.

State Analyzer Measurement Example
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Connecting the At this point, if you had a target system with a 68000 microprocessor, 

Probes you would connect the logic analyzer to your system. Since you will be 
assigning labels ADDR and DATA, you hook the probes to your 
system accordingly. 

l Pod 1 probes 0 through 15 to the data bus lines DO through DE 
l Pod 2 probes 0 through 15 to the address bus lines A0 through Al5 
l Pod 3 probes 0 through 7 to the address bus lines Al6 through A23. 
l Pod 1, CLK ( J clock) to the address strobe (LAS). 

Activity Indicators When the logic analyzer is connected and your target system is running, 
you will see Activity Indicators in the Pod 1,2, and 3 fields of the 
System Configuration menu. This indicates which signal lines are 

Activity 

transitioning. 

Egrla Configuration 

Analyzer 1 

Name1 [EiEMiiFl 

cl 

Qpe 1-j 

Analynr 2 

cl Type: (71 

Figure 15-2. Activity Indicators 

State Analyzer Measurement Example 
15-6 

HP 16528/1653B 
Front-Panel Reference 

Connecting the
Probes

At this point, if you had a target system witb a 68000 microprocessor,
you would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you hook the probes to your
system accordingly.

• Pod 1 probes 0 through lSto the data bus lines DO through D15.
• Pod 2 probes 0 through lS to the address bus lines AO through AlS.
• Pod 3 probes 0 through 7 to tbe address bus lines A16 through A23.
• Pod 1, CLK (J clock) to the address strobe (LAS).

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see Activity Indicators in the Pod 1,2, and 3 fields of the
System Configuration menu. This indicates which signal lines are
transitioning.

Activity Indicators

',It_ Clnf1,llnU,."

lilnllllU 1 ."'IIAr 2

I
'l"llll.n,.

N.,.., 1~800DSTAn;:1 []IT]
T~pa'~ T~pe' c::::::m:c::::J

Ufl...l,n:d 1ilII.11P"

POd I

I:::<~>::::I;;mm;;!HH!

------ Pa~ 2

mmmmm!
Pod 3

._____..mum

Figure 15-2. Activity Indicators
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Configuring the Now that you have configured the system, you are ready to configure 

State Analyzer l 

the state analyzer. You will be: 

0 

l 

0 

l 

1. 

2. , Name two labels, one ADDR and one DATA. 

Creating two names (labels) for the input signals 
Assigning the channels connected to the input signals 
Specifying the State ( J ) clock 
Specifying a trigger condition 

, Display the State Format Specification menu. 

a. Press the FORMAT key on the front panel. 

[~EIOOOSTAE I- st0 t0 ~0-1 Speclf lcs tlon 

Clock 

clock Period 
1>60nr] 

Pod 3 

Activr 
Label Pal 

+ 

E + 

Figure 15-3. State Format Specification Menu 

a. Place the cursor on the top field in the label column and press 
SELECT. 

b. Place the cursor on Modify label and press SELECT. 
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Configuring the
State Analyzer

Now that you have configured the system, you are ready to configure
the state analyzer. You will be:

• Creating two names (labels) for the input signals
• Assigning the channels connected to the input signals
• Specifying the State ( J ) clock
• Specifying a trigger condition

1. Display the State Format Specification menu.

a. Press the FORMAT key on the front panel.

2. Name two labels, one ADDR and one DATA.

IO~OOOSTA~I- Sill. ro,..t Speclflc.tlon

Clock._Jc:J

( SpecUu 5"01. )
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Figure 15-3. State Format Specification Menu

a. Place the cursor on the top field in the label column and press
SELECT.

b. Place the cursor on Modify label and press SELECT.
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c. With the Alpha Entry pop-up, change the name of the label to 
ADDR. 

d. Name the second label DATA by repeating steps a through c. 

3. Assign Pod 1 bits 0 through I.5 to the label DATA. 

a. Place the cursor on the bit assignment field below Pod 1 and to 
the right of DATA and press SELECT. 

b. Any combination of bits may already be assigned to this pod; 
however, you will want all 16 bits assigned to the DATA label. 
The easiest way to as&n is to press the CLEAR ENTRY key 
to un-assign any assigned bits before you start. 

c. Place the cursor on the period under the 15 in the bit 
assignment pop-up and press SELECT. This will place an 
asterisk in the pop-up for bit 15, indicating Pod 1 bit l5 is now 
assigned to the DATA label. Repeat this procedure until all 16 
bits have an asterisk under each bit number. Place the cursor 
on Done and press SELECT to close the pop-up. 

d. Repeat step c for Pod 2 and the ADDS label to assign all 16 
b ts i . 

e. Repeat step c except you will assign the lower eight bits (0 - 7) 
of Pod 3 to the ADDR label. 

State Analyzer Measurement Example 
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c. With the Alpha Entry pop-up, change the name of the label to
ADDR.

d. Name the second label DATA by repeating steps a through c.

3. Assign Pod 1 bits 0 through 15 to the label DATA.

a. Place the cursor on the bit assignment field below Pod 1 and to
the right of DATA and press SELECf.

b. Any combination of bits may already be assigned to this pod;
however, you will want al116 bits assigned to the DATA label.
The easiest way to assign is to press the CLEAR ENTRY key
to un-assign any assigned bits before you start.

c. Place the cursor on the period under the 15 in the bit
assignment pop-up and press SELECf. This will place an
asterisk in the pop-up for bit 15, indicating Pod 1 bit 15 is now
assigned to the DATA label. Rcpeat this procedure until al116
bits have an asterisk under each bit number. Place the cursor
on Done and press SELECf to close the pop-up.

d. Repeat step c for Pod 2 and the ADDR label to assign al116
bits.

e. Repeat step c except you will assign the lower eight bits (0 - 7)
of Pod 3 to the ADDR label.

State Analyzer Measurement Example
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Specifying the If you remember from “What’s a State Analyzer” in Feeling Comfortable 

J Clock with Logic An-m, the state analpr samples the data under the 
control of an external clock, which is “synchronous” with your circuit 
under test. Therefore, you must specify which clock probe you will use 
for your measurement. In this exercise, you will use the J clock, which is 
accessible through pod 1. 

1. Select the State Format Specification menu by pressing the 
FORMAT key. 

2. Set the J Clock to sample on a negative-going edge. 

HP 1652B/l653B State Analyzer Measurement Example 
Front-Panel Reference 15-B 
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Figure 15-4. Specifying the J Clock 

a. Place the cursor on the CLOCK field and press SELECT. 

b. Place the cursor on the box just to the right of J in the pop-up 
(labeled OFF) and press SELECT. 

c. Place the cursor on 4 and press SELECT. 

d. Place the cursor on Done and press SELECT. 

Specifying the
J Clock

Ifyou remember from "What's a State Analyzer" in Feeling Comfortable
With Logic Analyzers, the state analyzer samples the data under the
control of an external clock, which is "synchronous" wi.th your circuit
under test. Therefore, you must specify which clock probe you will use
for your measurement. In this exercise, you will use the J clock, which is
accessible through pod 1.

1. Select the State Format Specification menu by pressing the
FORMAT key.

2. Set the J Clock to sample on a negative-going edge.

ICioooosrATE 1- Slet. Fo,..' Speen leenon

Clock

"

( SPICUU 5_•. s )
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Figure 15-4. Specifying the J Clock

a. Place the cursor on the CLOCK field and press SELECT.

b. Place the cursor on the box just to the right of J in the pop-up
(labeled OFF) and press SELECT.

c. Place the cursor on ~ and press SELECT.

d. Place the cursor on Done and press SELECT.
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Specifying a 
Trigger 
Condition 

To capture the data and place the data of interest in the center of the 
display of the State Listing menu, you need to tell the state analyzer 
when to trigger. Since the first event of interest is address 0000, you 
need to tell the state analyzer to trigger when it detects address 0000 on 
the address bus. 

- 

1. Select the State Trace Specification menu by pressing the TRACE 
key . 

2. Set the trigger so that the state analyzer triggers on address 0000. 
If the Trigger on option is not already a perform steps a through 
d. If the option is a skip to step e. 

a. Place the cursor on the 1 in the Sequence Levels field of the 
menu and press SELECT. 

b . Place the cursor on the field to the right of the Trigger on field 

Label 

piEzzEq= State Trsce Speciflcstlon 
Trace mode ISinqlel 

Sequence Levml 1 

Inoer t Level Delete Level 

nhlle storing any state I 
lfrlggerl 1 [‘J times 

oun t b Off 

store I=! Off 

Figure 15-5. State Trace Specification Menu 

and press SELECT. Another pop-up appears showing you a 
list of “trigger on” options. Options a through h are qualifiers. 
You can assign them a pattern for the trigger specification. 

- 
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Specifying a
Trigger
Condition

To capture the data and place the data of interest in the center of the
display of the State Listing menu, you need to tell the state analyzer
when to trigger. Since the fIrst event of interest is address ,OOסס you
need to tell the state analyzer to trigger when it detects address ooסס on
the address bus.

1. Select the State Trace Specification menu by pressing the TRACE
key.

2. Set the trigger so that the state analyzer triggers on address .OOסס

If the Trigger on option is not already a perform steps a through
d. If the option is a skip to step e.

a. Place the cursor on the 1 in the Sequence Levels fIeld of the
menu and press SELECT.

b Place the cursor on the field to the right of the Tri,gger on
160000STATE:!- Sle'll Tree. £pllc1flcllUOII

Tree. mod' I SIngle I
~rmell bll

~
S,qullncll Lllve' I U!ID~

I Inur l Lev,1 ) I Oe1ellil Lngt ) nchn

Hntle stonng I I
till=]

811Y .tote
Dun!

ITrlaSu onll 0 I c=:::D WillS

~
sur.
~

loo,1
Ilo.. > CBiUlliLJ

OJ
!ooooool~

1)(l()oo(:.:I~

I)()()(I()()(I~

jl()()ooo(l~

field

Figure 15-5. Slate Trace Specification Menu

and press SELECT. Another pop-up appears showing you a
list of "trigger on" options. Options a through h are qualifiers.
Yuu can assign them a pattern for the trigger specification.
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c. Place the cursor on the a option and press SELECT. 

d. Place the cursor on Done in the Sequence Levels pop-up and 
press SELECI’. 

e. Place the cursor on the field to the right of the a under the 
label ADDR and press SELECT. 

f. With the keypad, press 0 (zero) until there are all zeros in the 
Specify Pattern: pop-up and then press SELECT. 

[piii%mKI- stem Trece Spocif ic~tior 
Trace modr[~[ 
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I 0 While storing ” eng ststo” 
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1 Run 1 

Brsnchrs 

I 
1 Off J 

Count 
[ Off ] 

Pros tore 
1 Off 1 

Lob.1 > pGTiirlADMZ1 
ear. > 

0 

rl 
b 
C 

Figure 15-6. State Trace Specification 

Your trigger specification now states: While storing anystate trigger on 
“a” once and then store anystate.” 

When the state analyzer is connected to your circuit and is acquiring 
data, it continuously stores until it sees 0000 on the address bus, then it 
will store anystate until the analyzer memory is filled. 

- 
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c. Place the cursor on the a option and press SELECf.

d. Place the cursor on Done in the Sequence Levels pop-up and
press SELECf.

e. Place the cursor on the field to the right of the a under the
label ADDR and press SELECf.

f. With the keypad, press 0 (zero) until there are all zeros in the
Specify Pattern: pop-up and then press SELECf.

16!!1000STlITl=' I~ Slete Tr__ Sper.UleeHMll

Trec. med.1 slngl. I
Sequellc. llvale Arlll811 by

~
loll'li I. ,loring" onll ltlltl~ I ,", I
Tr11111" on ~o~ I tl...

Bnnc""

SIOrt .. llny t1111'~ I '" I
Count

I '" I
Pr•• tor.

I '" I
LoO.1 ) ~I DATA I
Ball ) GLJCE!LJ

0
1000000 Ii 0000 I
llo:l()UOIl(j~

IlCl(lO(I()(I~

IlIl()o()()(i[:E:~

Figure 15-6. State Trace Specification

Your trigger specification now states: ''While storing anystate trigger on
"a" once and then store anystate."

When the state analyzer is connected to your circuit and is acquiring
data, it continuously stores until it sees ooסס on the address bus, then it
will store anystate until the analyzer memory is filled.
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Acquiring the 
Data 

Since you want to capture the data when the microprocessor sends 
address 0000 on the bus after power-up, you press the RUN key to arm 
the state analyzer and then force a reset of your circuit. When the reset 
cycle ends, the microprocessor should send address 0000 trigger the 
state analyzer and switch the display to the State Listing menu. 

I 
Note ml 

4 
From this point in the exercise unto the end, we will give you the 
measurement results. This way, you will not have to obtain and use an 
identical circuit. 

-I- IState Listing 1 

tlarkoft 1 Off 1 

Lab.1 > 
Bars ) 

-0007 
4006 
QWS 
4004 
-0063 
-0002 
-000 1 
r+ooool 
+ooo 1 
+0002 
+ows 
+OOO4 
WOOS 
+0006 
+0007 
+owe 

0084C4 4E75 
DOMC6 6lE6 
OOCMFO 0000 
0004f2 MC8 
oomxl BOX 
WMCA OOFF 
OOMCC 6730 
ooww woo 
ooDOo2 04FC 
Dow04 woo -l- Reset Vector Fetch Routine 
wwo6 8048 
DOD048 2E7C J 
008046 WOO 
DO604c 04fC 
00804E 6lDO 
008050 6100 
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Figure 15-7. Reset Vector Fetch Routine 

HP 16528/1653B 

Acquiring the
Data

Note Ii

Since you want to capture the data when the microprocessor sends
address ()()()() on the bus after power-up, you press the RUN key to arm
the state analyzer and then force a reset of your circuit. When the reset
cycle ends, the microprocessor should send address ()()()() trigger the
state analyzer and switch the display to the State Listing menu.

From this point in the exercise unto the end, we will give you the
measurement results. This way, you will not have to obtain and use an
identical circuit.

@MOllSTA~! - IStatl lilting

"erker, I Off

lab.l
Bau

-<001
-<>00'
-<00'
-<00'
-<>001
-<>"'2
&ZOOl,

"'0
"'''''"'001«>"',«>"'.
"''''5«>"'.«>""<000'
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, f""iiOORJrDATin
) c:::EE::J~

QQ5eC'" 4E7S
OO88C6 6lEI!i
oo04rO 0000
0004.2 eece
005llCl5 eo):c
OOBeCA OOFF
OO!l8CC 6130

000000 0000 }
000002 O"'F'C •00"''"' "'''' Reset Vector Fetch Routine
000006 150411
0080<lfl 2E7C
001l04A 0000
OOeo4C ()oIlF'C
OOIlOE 61!>e
0060~ Cil00

Figure 15-7. Reset Vector Fetch Routine
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The State 
Listing 

The state listing displays three columns of numbers as shown: 

State Locations 

I [Z56ZKEJ - IState Llstlng 1 

flsrkort 1 Off ] 

Lab.1 ) 
BS¶@ 1 

-0007 
-0006 
-0005 
-0004 
-0003 
-0002 

-a001 
Ei?Eq 
MOO 1 
+0002 
+0003 
a004 
woo5 
+0006 
MOO7 
+oooe 

0088C4 4E75 - 
OOb8C6 6lE6 
0004F0 0000 
0004F2 88C8 
0088C8 603C 
ooem7 OOFF 
OoeBcc 6730 
000000 woo 
000002 04FC 
000004 woo 
000006 6048 
008048 2E7C 
00804c1 WDO 
00804C 04FC 
00804E 61D8 
008050 6100 

HP 16528/1653B State Analyzer Measurement Example 
Front-Panel Reference 15-13 

Figure 15-8. State Locations 

The first column of numbers are the state line number locations as they 
relate to the trigger point. The trigger state is on line + 0000 in the 
vertical center of the list area. The negative nu&bers indicate states 
occurring before the trigger and the positive numbers indicate states 
occurring after the trigger. 

The second column of numbers are the states (listed in HEX) the state 
analyzer sees on the address bus. This column is labeled ADDR. 

The third column of numbers are the states (listed in HEX) the state 
analyzer sees on the data bus. This column is labeled DATA. 

The State
Listing

The state listing displays three columns of numbers as shown:

@!lOOOSTIHE 1- IStlt8 lUting

Marklrs I Off

State Locations

Lallil
Ila..

-(lOO?

-<00'
-<005
-<00.
-<"',

------..."'~~~
~
~OOl

""'2"00'.."'..."',.."',
-.<1007
..00'

>~~
~ c::::E:!CJ~

OOIlIlC04 4n5
001111(11 15 I Ell
0004.0 0000
OOOA.1 ellCII
OOl'llC!l IIOlC
OOBeC~ oorr
00813ce 6730
000000 0000
00000:2 04.C
000004 0000
000(1011 e10"l1l
OOMAII 2E7C
OOB04~ 0000
OOl104C 04F'C
OOeOilE !lIOe
00B050 1"1100

Figure 15-8. State Locations

The fIrst column of numbers are the state line number locations as they
relate to the trigger point. The trigger state is on line + ooסס in the
vertical center of the list area. The negative numbers indicate states
occurring before the trigger and the positive numbers indicate states
occurring after the trigger.

The second column of numbers are the states (listed in HEX) the state
analyzer sees on the address bus. This column is labeled ADDR.

The third column of numbers are the states (listed in HEX) the state
analyzer sees on the data bus. This column is labeled DATA.

HP 16528/16538
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Finding the Your answer is now found in the listing of states + 0000 through 

Answer +ooo4. 

The 68000 always reads address locations 0,2,4, and 6 to find the stack 
pointer location and memory location for the instruction it fetches after 
power-up. The 68000 uses two words for each of the locations that it is 
looking for, a high word and a low word. When the software designer 
programs the ROM, he must put the stack pointer location at address 
locations 0 and 2.0 is the high word location and 2 is the low word 
location. Similarly, the high word of the instruction fetch location must 
be in address location 4 and the low word in location 6. 

Since the software design calls for the reset vector to set the stack 
pointer to 04FC and read memory address location 8048 for its first 
instruction fetch, you are interested in what is on both the address bus 
and the data bus in states 0 through 3. 

The state listing below lists the codes reset vector search, in states 0 
through 3 and the correct frost microprocessor instruction in state 4. 

+ 0ooooooooOoooo 
+ 000100000204FC 
+ 00020000040ooo 
+ooo30oooo68048 
+ 0004 008048 3E7C 

You see that states 0 and 1 do contain address locations 0 and 2 under 
the ADDR label, indicating the microprocessor did look at the correct 
locations for the stack pointer data. You also see that the data 
contained in these ROM locations are 0000 and 04FC, which are 
correct. 

You then look at states 2 and 3. You see that the next two address 
locations are 4 and 6, which is correct, and the data found at these 
locations is 0000 and 8048, which is also correct. 

State Analyzer Measurement Example 
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Finding the
Answer

Your answer is now found in the listing of states + ooסס through
+ 0004.

The 68000 always reads address locations 0, 2, 4, and 6 to find the stack
pointer location and memory location for the instruction it fetches after
power-up. The 68000 uses two words for each of the locations that it is
looking for, a high word and a low word. When the software designer
programs the ROM, he must put the stack pointer location at address
locations 0 and 2. 0 is the high word location and 2 is the low word
location. Similarly, the high word of the instruction fetch location must
be in address location 4 and the low word in location 6.

Since the software design calls for the reset vector to set the stack
pointer to 04FC and read memory address location 8048 for its fIrst
instruction fetch, you are interested in what is on both the address bus
and the data bus in states 0 through 3.

The state listing below lists the codes reset vector search, in states 0
through 3 and the correct frrst microprocessor instruction in state 4.

+ ooסס o00ooo ooסס

+ 0001 oo2סס0 04FC
+ 0002 000004 0000
+ 0003 000006 8048
+ 0004 008048 3E7C

You see that states 0 and 1 do contain address locations 0 and 2 under
the ADDR label, indicating the microprocessor did look at the correct
locations for the stack pointer data. You also see that the data
contained in these ROM locations are ooסס and 04FC, which are
correct.

You then look at states 2 and 3. You see that the next two address
locations are 4 and 6, which is correct, and the data found at these
locations is ooסס and 8048, which is also correct.
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So far you have verified that the microprocessor has correctly 
performed the reset vector search. The next thing you must verify is 
whether the microprocessor addresses the correct location in ROM 
that it was instructed to address in state 4 and whether the data is 
correct in this ROM location. From the listing on your machine, you 
see that the address in state 4 is 008048, which is correct, but the 
instruction found in this location is 2E7C, which is not correct. You 
have found your problem: incorrect data stored in ROM for the 
microprocessor’s first instruction. 

+ 0000 OOOOO 0000 (high word of stack pointer location) 
+ 0001 000002 04FC (low word of stack pointer location) 
+ 0002 oOOOO4 0000 (high word of instruction fetch location) 
+ OOO3 000006 8048 (low word of instuction fetch location) 
+ 0004 008048 2E7C (first microprocessor instruction) 

I lbB000STATEJ- [Stste Llstlng 1 

llsrlcors 1 Of1 1 

-0007 008OC4 
QOO6 OOb8C6 
-0005 0004F0 
-0004 0004F2 
-0003 OObbCb 
4002 ooeec(I 

I& 001 000 0088CC 000000 
MOO 1 ooDoo2 

4E7S 
6lE6 
0000 
mea 
BOX 
OOFF 

6730 0000 
04FC 

+0002 
a003 000006 l!lO40 
+0004 008040 2E7C - Incorrect Data 
woo5 
MOO6 00804C 04FC 
+0007 00804E 61D8 
+0008 DO8050 6100 

Figure 15-S. Incorrect Data 
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So far you have verified that the microprocessor has correctly
performed the reset vector search. The next thing you must verify is
whether the microprocessor addresses the correct location in ROM
that it was instructed to address in state 4 and whether the data is
correct in this ROM location. From the listing on your machine, you
see that the address in state 4 is 008048, which is correct, but the
instruction found in this location is 2E7C, which is not correct. You
have found your problem: incorrect data stored in ROM for the
microprocessor's first instruction.

+ ooסס o00ooo ooסס (high word of stack pointer location)
+ 0001 oo2סס0 04FC (low word of stack pointer location)
+ 0002 000004 ooסס (high word of instruction fetch location)
+ 0003 000006 8048 (low word of instuction fetch location)
+ 0004 008048 2E7C (Iirlit microprocessor instruction)

II'iMOOSTATE 1_ IStat. UsUna

LeDII
So..

-<0'"-<>00.
-<>"",
-<>004
-<>00'
-(1002

~
+(l001
"00'
'i()003
-t(jOO-l
+(1005..""...007
<jo()QOe

.==) c::::E:!!::Jc:::E!.CJ
OOOIlCol <IE?':!
OOl'lflC6 61£6
000411'0 0000
0004.2 BeeO
OOeeC8 !Ox
OOeSCA OOF"F
ooeeee 6730
000000 0000
000002 04.C
OOOOo.ol 0000
OOOOOl!l e04ll

00004Cl 2E7C---
00804A 0000
000041: 0011"1:
OOI504E 61De
OO~50 6100

Incorrect Data
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Figure 15-9. Incorrect Data
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Summary . You have just learned how to make a simple state measurement with 
the HP 1652B Logic Analyzer. You have: 

specified a state analyzer 
learned which probes to connect 
assigned pods 1,2, and 3 
assigned labels 
assigned bits 
speciEed the J clock 
specified a trigger condition 
acquired the data 
interpreted the state listing 

You have seen how easy it is to use the state analyzer to capture the 
data on the address and data buses. You can use this same technique to 
capture and display related data on the microprocessor status control, 
and various strobe lines. You are not limited to using this technique on 
microprocessors. You can use this technique any time you need to 
capture data on multiple lines and need to sample the data relative to a 
system clock. 

Chapter 21 shows you how to use the logic analyzer as an interactive 
timing and state analyzer. You will see a simple measurement that 
shows you both timing waveforms and state listings and how they are 
correlated. 

If you have an HP 1653B, you do not have enough channels to 
simultaneously capture all the data for a 68000. But, since you probably 
aren’t working with 16.bit microprocessors, this example is still 
valuable because it shows you how to make the same kind of 
measurement on an eight-bit microprocessor. 

- 
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Summary You have just learned how to make a simple state measurement with
the HP 1652B Logic Analyzer. You have:

• specified a state analyzer
• learned which probes to connect
• assigned pods I, 2, and 3
• assigned labels
• assigned bits
• specified the J clock
• specified a trigger condition
• acquired the data
• interpreted the state listing

You have seen how easy it is to use the state analyzer to capture the
data on the address and data buses. You can use this same technique to
capture and display related data on the microprocessor status contro~
and various strobe lines. You are not limited to using this technique on
microprocessors. Vou can use this technique any time you need to
capture data on multiple lines and need to sample the data relative to a
system clock.

Chapter 21 shows you how to use the logic analyzer as an interactive
timing and state analyzer. You will see a simple measllrement that
shows you both timing waveforms and state listings and how they are
correlated.

U you have an HP 1653B, you do not have enough channels to
simultaneously capture all the data for a 68000. But, since you probably
aren't working with 16-bit microprocessors. this example is still
valuable because it shows you how to make the same kind of
measurement on an eight-bit microprocessor.
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Index

Specifying Patterns 3-18

A
Auto-Measure

+Width and -Width 25-9
Fall Time 25-6

absolute 18-9
Measurement Example 25-4

Accessing System Configuration
Period and Frequency 25-8
Preshoot and Overshoot 25-10

Menu 4-2
Rise Time 25-S

Accessories Top and Base Voltages 25-3
available 1-7
manuals 1-7

Vp-p 25-7
Auto-Measure Field 25-1

supplied l-S Auto-Trig Field 24-6
Accessories for HP 16S2B/S3B l-S
accumulate 19-6

Autoload 5-6,6-1

acquisition
disable 5-6
enable 5-6

fields (state trace) 10-13
autoloading a file 6-13

acquisition modes Automatic Measurement
glitch 18-5

Algorithms B-1
state 10-13

Autoscale 23-19
timing 18-3 Autoscale Field 4-S
transitional 18-4

Axes (State Chart)
activity indicators 2O-S Scaling the 13-2
alternate printers 7-2 Selecting the 13-1
armed by

BNC 24-4
Machine 1 or 2 24-4 B
Run 24-4
state 10-13
timing 18-3 base 17-8,18-6

Armed by Field 24-3 ASCII 17-9
ASCII 17-9 State Trace 10-22
Assignment/Specification Menus baud rate 5-16

Assigning Pod Bits to Labels 3-17 bit assignment 9-4,17-4
description 3-17 branches 10-14
Specifying Edges 3-19 per level 10-15
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restart 
branching 

multiple levels 
secondary 

branching qualifier 

C 

cables for printer 
Calibration 
Cancel field 
Changing Alpha Entries 
Channel Menu 
Channel Menu Fields 

Impedance 
Input 
Offset 
Preset 
Probe 
V/Div 

CHS Key 
Clear Entry Key 
clock 

demultiplex 
master 
mixed 
normal 
period (state) 
slave 
state 

Closing Pop-up Menus 
Compare Image 

Bit Editing of the 
Creating a 
Masking Channels in the 
Saving 

Compare Listing Display 
Compare Range 

Specifying a 
Compensation Signal 

Index-2 

10-14 

10-17 
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23-l 

23-5 
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9-11 
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HP 1652B capabilities 
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Connect dots Field 
Connecting 

analyzer to target system 
Grabbers to probes 
Grabbers to test points 
Labels to pods, probes, cables 
Other HP Printers 
Pods to probe cables 
probe cables to analyzer 

Continue field 
COPY 
Copying a File 
count 

States 
Time 

Cursor 

D 

data 
bits 
time-correlating 

Delay 
from Trigger (State) 

Delay (timing) 
Deleting Waveforms (State) 
Demultiplex (clock) 
Difference Listing 

Locating Mismatches in 
Difference Listing Display 
disk 

drive operations 
format (LIF) 
Installing a Blank Disk 
operations 

Disk Drive 
Disk Eject Button 

2-8 
2-12 
2-12 
2-17 
79 
2110 
2-9 
54 
5-7 6-1 
6% 
lo-18 
10-20 
lo-18 
3-7 

5-l-5 
21911,27-12 
23-17 
14-5 
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14-4 
9-10 

12-8 
12-2 

6-l 
6-7 
6-6 
5-3 
3-5 
3-5 
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restart 10-14 Configuration Capabilities
branching HP 1652B capabilities 1-2

multiple levels 10-17 HP 1653B capabilities 1-3
secondary 10-15 Connect dots Field 25-31

branching qualilier 10-8 Connecting
analyzer to target system 2-8

C
Grabbers to probes 2-12
Grabbers to test points 2-12
Labels to pods, probes, cables 2-13

cables for printer 7-3
Other HP Printers 7-9
Pods to probe cables 2-10

Calibration 24-1,D-l probe cables to analyzer 2-9
Cancel field 5-4 Continue field 5-4
Changing Alpha Entries 3-15 Copy 5-7,6-1
Channel Menu 23-1 Copying a FIle 6-15
Channel Menu Fields

Impedance 23-5
count 10-18

States 10-20
Input 23-1 Time 10-18
Offset 23-3 Cursor 3-7
Preset 23-5
Probe 23-4
ViDiv 23-2 D

CHSKey 3-4
Clear Entry Key 3-3
clock data

demultiplex 9-10 bits 5-15
master 9-10 time-correlating 21-11,27-12
mixed 9-11 Delay 23-17
normal 9-9 from Trigger (State) 14-5
period (state) 9-12 Delay (liming) 19-9
slave 9-10 Deleting Waveforms (State) 14-4
state 9-7 Demultiplex (clock) 9-10

Closing Pop-up Menus 3-9 Difference Listing
Compare Image 12-3 Locating Mismatches in 12-8

Bit Editing of the 12-4 Difference Listing Display 12-2
Creating a 12-3 disk
Masking Channels in the 12-5 drive operations 6-1
Saving 12-8 format (LIF) 6-7

Compare Listing Display 12-2 Installing a Blank Disk 6-6
Compare Range 12-6 operations 5-3

Specifying a 12-6 Disk Drive 3-5
Compensation Signal 2-7 Disk Eject Bulton 3-5
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disk operations 
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COPY 
Copying a File 
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Formatting a Disk 
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Pack Disk Operation 
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6 1 - 9 
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6-17 
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6-9 

6-3 

21912,270l3 Format/Channel Menu Key 
Formatting a Disk 20-12 
Front-Panel Controls 
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Clear Entry Key 
Display Menu Key 
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Format/Channel Menu Key 
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I/O Menu Key 
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Menu Keys 
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Run Key 
Select Key 
Stop Key 
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Full Qualifier Specification 
Fuse 
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Level Field 
Source Field 

edges 
Then Find 

Entering Alpha Data 
Entering Numeric Data 
Error Messages 
Execute field 
External Trigger (arming) 
for Scope 
external trigger BNCs 

configuration 

F 

Features of HP 1652B/l653B 
file description 
filename 
Find Pattern 
Format Disk 

25-31 
25-30 
25-29 

20-11 
20-11 
33 
5-8 6-l 
6118 

- 
E 

ECL 
Edge Trigger Mode 

9-6 
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disk operation parameters 6-5 Auto-Trig Field 24-6
disk operations Level Field 24-5

Autoload 5-6,6-1, Source Field 24-4,24-6
6-13 edges

Copy 5-7,6-1 Then Find 18-11
Copying a File 6-15 Entering Alpha Data 3-14
Duplicate Disk 5-8,6-1 Entering Numeric Data 3-11
Format Disk 5-11,6-1 Error Messages C-1
Formatting a Disk 6-7 Execute field 5-4
load 5-5,6-1, External Trigger (arming)

6-11 for Scope 2-7
Pack Disk 5-9,6-1 external trigger BNCs
Pack Disk Operation 6-17 configuration 5-17
Purge 5-10,6-1
Purging a File 6-14

FRename 5-9,6-1
Renaming a File 6-12
Selecting a 6-4

Features of HP 1652B/1653B
store 5-5,6-1 1-4

Storing to a Disk 6-9 fIle description 5-5,6-9

Disk Operations menu fIlename 5-5,6-9
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Selecting Fields 
Selecting Menus 
Selecting Options 
self test 
Self Tests-powerup 
sequence levels 

Delete Level 
Insert Level 
Reading the Display 
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9-l 
9-3 
11-l 
11-2 
11-3 
10-20 
10-l 
10-2 
10-2 
14-l 
14-1 
26-3 
25-23 
5x5 
3-3 

11-5 
19-5 
10-9 
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time 10-19 Type Field 4-4

Termination Adapter 2-3
Then Find Edge 18-11
threshold U

pod 9-6,17-6
time tagging 10-19
time-correlated data 21-11,27-12 User Interface
TimelDiv (time per division) Changing Alpha Entries 3-15

timing 19-8 Closing fop-up Menus 3-9
Timebase Functions 23-13 Cursor; 3-7

Delay 23-17 description 3-1
slDiv 23-14 Entering Alpha Data 3-14
Scrolling 23-17 Entering Numeric Data 3-11
Zoom 23-15 Pop-up Menus 3-9

timing Returning to system configuration 3-8
Trace mode 18-3 Roll Data 3-16

timing analyzer 16-1 Selecting Fields 3-9
An Overview 16-1 Selecting Menus 3-7
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16 
The Timing Analyzer 

Introduction This chapter introduces the timing analyzer and contains the timing 
analyzer menu maps. 

. Chapters 17 through 19 explain each of the Timing Analyzer menus as 
follows: 

l Chapter 17 explains the Timing Format Menu. 
l Chapter 18 explains the Timing Trace Menu. 
l Chapter 19 explains the Timing Waveforms Menu. 
l Chapter 20 gives you a basic Timing Analyzer Measurement 

example. 
l Chapter 21 gives you a basic Timing/State Analyzer Measurement 

example. 

The Timing 
Analyzer 

The timing analyzer acquires data asynchronously using an internal 
sample clock. This asynchronous data acquisition technique is similar 

(An Overview) 
to a digitizing oscilloscope. The acquired data is displayed in the form 
of one or more waveforms. The timing waveforms differ from a 
digitizing oscilloscope in that the timing analyzer only stores and 
displays two levels (one above and one below threshold). 

Timing The Timing Analyzer menu maps show you the fields and the available 

Analyzer Menu options of each field within the three menus. The menu maps will help 

Maps 
you get an overview of each menu as well as provide you with a quick 
reference of what each menu contains. 
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This chapter introduces the timing analyzer and contains the timing
analyzer menu maps.

Chapters 17 through 19 explain each of the Timing Analyzer menus as
follows:

• Chapter 17 explains the Timing Format Menu.
• Chapter 18 explains the Timing Trace Menu.
• Chapter 19 explains the Timing Waveforms Menu.
• Chapter 20 gives you a basic Timing Analyzer Measurement

example.
• Chapter 21 gives you a basic Timing/State Analyzer Measurement

example.

The timing analyzer acquires data asynchronously using an internal
sample clock. This asynchronous data acquisition technique is similar
to a digitizing oscilloscope. The acquired data is displayed in the form
of one or morc waveforms. The timing waveforms differ from a
digitizing oscilloscope in that the timing analyzer only stores and
displays two levels (one above and one below threshold).

The Timing Analyzer menu maps show you the fields and the available
options of each field within the three menus. The menu maps will help
you get an overview of each menu as well as provide you with a quick
reference of what each menu contains.
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Timing Format 
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Timing Trace 
Menu Map 
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17 
Timing Format Specification Menu 

Introduction This chapter describes the Timing Format Specification menu and all 
the pop-up menus that you will use on your timing analyzer. The 
purpose and function of each pop-up menu is explained in detail, and 
we have included many illustrations and examples to make the 
explanations clearer. 

Accessing the The Timing Format Specification menu can be accessed by pressing 

Timing Format the FORMAT key on the front panel. If the State Format Specification 

Specification 
Menu 

Menu is displayed when you press the FORMAT key, you will have to 
switch analyzers. This is not a problem, it merely indicates that the last 
action you performed in the System Configuration Menu was on the 
state analyzer. 

Timing Format The Timing Format Specification menu lets you configure the timing 

Specification analyzer to group channels from your microprocessor into labels you 

Menu 
assign for your measurements. You can set the threshold levels of the 
pods assigned to the analyzer, assign labels and channels, and specify 
symbols. 

At power up, the logic analyzer is configured with a default setting. 
You can use this default setting to make a test measurement on the 
system under test. It can give you an idea of where to start your 
measurement. For an example of setting up configurations for the 
Timing analyzer, refer to the Getting Started Guide or “Timing Analyzer 
Measurement Example” in chapter 20 of this manual. 

HP 16528/1653B Timing Format Specification Menu 
Front-Panel Reference 17-l 

17
Timing Format Specification Menu

Introduction

Accessing the
Timing Format
Specification
Menu

Timing Format
Specification
Menu

HP 16528/16538
Front-Panel Reference

This chapter describes the Timing Format Specification menu and all
the pop-up menus that you will use on your timing analyzer. The
purpose and function of each pop-up menu is explained in detail, and
we have included many illustrations and examples to make the
explanations clearer.

The Timing Format Specification menu can be accessed by pressing
the FORMAT key on the front panel. If the State Format Specification
Menu is displayed when you press the FORMAT key, you will have to
switch analyzers. This is not a problem, it merely indicates that the last
action you performed in the System Configuration Menu was on the
state analyzer.

The Timing Format Specification menu lets you configure the timing
analyzer to group channels from your microprocessor into labels you
assign for your measurements. You can set the threshold levels of the
pods assigned to the analyzer, assign labels and channels, and specify
symbols.

At power up, the logic analyzer is configured with a default setting.
You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example of setting up configurations for the
Timing analyzer, refer to the Getting Started Guide or "Timing Analyzer
Measurement Example" in chapter 20 of this manual.

Timing Format Specification Menu
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At power up the Timing Format Specification menu looks like that 
shown below: 

- 
(nCltHINE1 - Tiaing Fomt Sgmcificmtion 

Act1v1 

Label 
POD I 

-off- 
-off- 
-off- 
-off- 
-off- 
-off- 
-ofr- 
-off- 
-off- 
-off- 
-off- 
+lff- 
-off- 

tu ’ 
Pol 

El 

Figure 17-l. Timing Format Specification Menu 

The Timing Format Specification menu for the HP 1653B is similar to 
that for the HP 1652B except that Pod 2 appears in the menu instead of 
Pod 5. 

This menu shows only one pod assigned to each analyzer, which is the 
case at power up. Any number of pods can be assigned to one analyzer, 
from none to all five for the HP 1652B, and from none to two for the 
HP 1653B. In the Timing Format Specification menu, only three pods 
appear at a time in the display. To view any pods that are off screen, 
press the left/right ROLL key and rotate the KNOB. The pods are 
always positioned so that the lowest numbered pod is on the right and 
the highest numbered pod is on the left. 

Timing Format Specification Menu 
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At power up the Timing Format Specification menu looks like that
shown below:

( Silicify S?llbah I

Figure 17-1. Timing Format Specification Menu

The Timing Format Specification menu for the HP 1653B is similar to
that for the HP 1652B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from none to all five for the HP 1652B, and from none to two for the
HP 1653B. In the Timing Format Specification menu, only three pods
appear at a time in the display. To view any pods that are off screen,
press the left/right ROLL key and rotate the KNOB. The pods are
always positioned so that the lowest numbered pod is on the right and
the highest numbered pod is on the left.
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Timing Format Five types of fields present in the menu are as follows: 

Specification 
l Label. 
0 Polarity (Pol). 
l Bit assignments. 
l Pod threshold. 
l Specify Symbols. 

Menu Fields 

A portion of the menu that is not a field is the Activity Indicators 
display. The indicators appear under the active bits of each pod, next to 
“Activity.” When the logic analyzer is connected to your target system 
and the system is running, you will see $ in the Activity Indicators 
display for each channel that has activity. These tell you that the signals 
on the channels are transitioning. 

The fields in the Format menus are described in this following sections. 

- 
Label The label column contains 20 Label fields that you can define. Of the 

20 labels, the logic analyzer displays only 14 in the Timing Format 
Specification menu at one time. To view the labels that are off screen, 
press the up/down ROLL key and rotate the KNOB. The labels scroll 
up and down. To deactivate the scrolling, press the ROLL key again. 

To access one of the Label fields, place the cursor on the field and 
press SELECT. You will see a pop-up menu like that shown below. 

Figure 17-2. Label Pop-Up Menu 

Turn Label On 
,‘- 

Selecting this option turns the label on and gives it a default letter 
name. If you turned all the labels on they would be named A through T 
from top to bottom. When a label is turned on, the bit assignment fields 
for that label, appear to the right of the label. 
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Five types of fields present in the menu are as follows:

• LabeL

• Polarity (Pol).

• Bit assignments.

• Pod threshold.

• Specify Symbols.

A portion of the menu that is not a field is the Activity Indicators
display. The indicators appear under the active bits of each pod, next to
"Activity." When the logic analyzer is connected to your target system
and the system is running, you will see I in the Activity Indicators
display for each channel that has activity. These tell you that the signals
on the channels are transitioning.

The fields in the Format menus are described in this following sections.

Label The label column contains 20 Label fields that you can derme. Of the
20 labels, the logic analyzer displays only 14 in the Timing Format
Specification menu at one time. To view the labels that are off screen,
press the up/down ROLL key and rotate the KNOB. The labels scroll
up and down. To deactivate the scrolling, press the ROLL key again.

To access one of the Label fields, place the cursor on the field and
press SELECT. You will see a pop-up menu like that shown below.

Turn label on
Modifil I abel
Turn I abel off

Figure 17-2. Label Pop-Up Menu

Turn Label On

Selecting this option turns the label on and gives it a default letter
name. If you turned all the labels on they would be named A through T
from top to bottom. When a label is turned OD, the bit assignment fields
for that label, appear to the right of the labeL

HP 16528/16538
Front-Panel Reference

Timing Format Specification Menu
17-3



Modify Label 

If you want to change the name of a label, or want to turn a label on 
and give it a specific name, you would select the Modify label option. 
When you do, an Alpha Entry pop-up menu appears. You can use the 
pop-up menu and the keypad on the front panel to name the label. A 
label name can be a maximum of six characters. 

Turn Label Off 

Selecting this option turns the label off. When a label is turned off, the 
bit assignments are saved by the logic analyzer. This gives you the 
option of turning the label back on and still having the bit assignments 
if you need them. The waveforms are also saved. 

You can give the same name to a label in the state analyzer as in the 
timing analyzer without causing an error. The logic analyzer 
distinguishes between them. An example of this appears in “Using the 
Timing/State Analyzer” in chapter 7 of the Gettirtg Started Guide. 

Polarity (POI) Each label has a polarity assigned to it. The default for all the labels is 
positive ( + ) polarity. You can change the polarity of a label by 
placing the cursor on the polarity field and pressing SELECT. This 
toggles the polarity between positive ( + ) and negative ( - ). 

In the timing analyzer, negative polarity inverts the data. 

Bit Assignment The bit assignment fields allow you to assign bits (channels) to labels. 
Above each column of bit assignment fields is a line that tells you the 
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit 
numbered 0. This line helps you know exactly which bits you are 
assigning. 

The convention for bit assignment is: 

* (asterisk) indicates assigned bit 
. (period) indicates unassigned bit 
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Modify Label

Ifyou want to change the name of a label, or want to tum a label on
and give it a specific name, you would select the Modify label option.
When you do, an Alpha Entry pop-up menu appears. You can use the
pop-up menu and the keypad on the front panel to name the label. A
label name can be a maximum of six characters.

Turn Label Off

Selecting this option turns the label off. When a label is turned off, the
bit assignments are saved by the logic analyzer. This gives you the
option of turning the label back on and still having the bit assignments
if you need them. The waveforms are also saved.

You can give the same name to a label in the state analyzer as in the
timing analyzer without causing an error. The logic analyzer
distinguishes between them. An example of this appears in "Using the
Timing/State Analyzer" in chapter 7 of the Getting Started Guide.

Polarity (Pol) Each label has a polarity assigned to it. The default for all the labels is
positive ( + ) polarity. You can change the polarity of a label by
placing the cursor on the polarity field and pressing SELECT. This
toggles the polarity between positive ( + ) and negative ( - ).

In the timing analyzer, negative polarity inverts the data.

Bit Assignment The bit assignment fields allow you to assign bits (channels) to labels.
Above each column of bit assignment fields is a line that tells you the
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit
numbered O. This line helps you know exactly which bits you are
assigning.

The convention for bit assignment is:

* (asterisk) indicales assigned bit
. (period) indicates unassigned bit
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At power up the 16 bits of Pod 1 are assigned to the timing analyzer 
and the 16 bits of Pod 5 are assigned to the state analyzer. To change a 
bit assignment configuration, place the cursor on a bit assignment field 
and press SELECT. You will see the following pop-up menu. 

(Done) l 

87 0 
, I I I & I # 1 ******** . 

Figure 17-3. Bit Assignment Pop-Up Menu 

Use the KNOB to move the cursor to an asterisk or a period and press 
SELECT. The bit assignment toggles to the opposite state of what it 
was before. When the bits (channels) are assigned as desired place the 
cursor on Done and press SELECT. This closes the pop-up and 
displays the new bit assignment. 

Assigning one channel per label may be handy in some applications. 
This is illustrated in “Using the Timing/State Analyzer” in chapter 7 of 
the Getting Started Guide and chapter 21 of this manual. In addition, 
you can assign a channel to more than one label. 

Labels may have from 1 to 32 channels assigned to them. If you try to 
assign more than 32 channels to a label, the logic analyzer will beep, 
indicating an error, and a message will appear at the top of the screen 
telling you that 32 channels per label is the maximum. 

Channels assigned to a label are numbered from right to left by the 
logic analyzer. The least significant assigned bit (LSB) on the far right 
is numbered 0, the next assigned bit is numbered 1, and so on. Since 32 
channels can be assigned to one label at most, the highest number that 
can be given to a channel is 31. Although labels can contain split fields, 
assigned channels are always numbered consecutively within a label as 
shown in figure 17-4. 
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At power up the 16 bits of Pod 1 are assigned to the timing analyzer
and the 16 bits of Pod 5 are assigned to the state analyzer. To change a
bit assignment configuration, place the cursor on a bit assignment field
and press SELECf. You will see the following pop-up menu.

~
15 67 0
I. , .... *",*** ... *1

Figure 17-3. Bit Assignment Pop-Up Menu

Use the KNOB to move the cursor to an asterisk or a period and press
SELECf. The bit assignment toggles to the opposite state of what it
was before. When the bits (channels) are assigned as desired place the
cursor on Done and press SELECT. This closes the pop-up and
displays the new bit assignment.

Assigning one channel per label may be handy in some applications.
This is illustrated in "Using the Timing/State Analyzer" in chapter 7 of
the Getting Staned Guide and chapter 21 of this manual. In addition,
you can assign a channel to more than one label.

Labels may have from 1 to 32 channels assigned to them. Ifyou try to
assign more than 32 channels to a label, the logic analyzer will beep,
indicating an error, and a message will appear at the top of the screen
telling you that 32 channels per label is the maximum.

Channels assigned to a label are numbered from right to left by the
logic analyzer. The least significant assigned bit (LSB) on the far right
is numbered 0, the next assigned bit is numbered 1, and so on. Since 32
channels can bc assigned to one label at most, the highest number that
can be given to a channel is 31. Although labels can contain split fields,
assigned channels are always numbered consecutively within a label as
shown in figure 17-4.
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Figure 17-4. Numbering of Assigned Bits 

Pod Threshold Each pod has a threshold level assigned to it. For the HP 1653B Logic 
Analyzer, threshold levels may be defined for Pods 1 and 2 individually. 
For the HP 1652B Logic Analyzer, threshold levels may be defined for 
Pods 1,2 and 3 individually, and one threshold for Pods 4 and 5. It does 
not matter if Pods 4 and 5 are assigned to different analyzers. Changing 
the threshold of one will change the threshold of the other. 

If you place the cursor on one of the pod threshold fields and press 
SELECT, you will see the following pop-up menu. 

Figure 17-5. Pod Threshold Pop-Up Menu 

TTL sets the threshold at + 1.6 volts, and ECL sets the threshold at 
- 1.3 volts. 

The User-defined option lets you set the threshold to a specific voltage 
between -9.9 V and + 9.9 V. If you select this option you will see a 
Numeric Entry pop-up menu as shown. 

Figure 17-6. User-Defined Numeric Entry Pop-Up Menu 
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Figure 17-4. Numbering of Assigned Bits

Pod Threshold Each pod has a threshold level assigned to it. For the HP 1653B Logic
Analyzer, threshold levels may be defmed for Pods 1 and 2 individually.
For the HP 1652B Logic Analyzer, threshold levels may be defmed for
Pods 1, 2 and 3 individually, and one threshold for Pods 4 and 5. It does
not matter if Pods 4 and 5 are assigned to different analyzers. Changing
the threshold of one will change the threshold of the other.

If you place the cursor on one of the pod threshold fields and press
SELECT, you will see the following pop-up menu.

TTL
Eel

User-defined

Figure 17-5. Pod Threshold Pop-Up Menu

TTL sets the threshold at + 1.6 volts, and ECL sets the threshold at
-1.3 volts.

The User-defmed option lets you set the threshold to a specific voltage
hetween -9.9 V and + 9.9 V. Ifyou select this option you will see a
Numeric Entry pop-up menu as shown.

POd Thresho I d ( Done)

+ 0.0 V

Figure 17-6. User-Defined Numeric Entry Pop·Up Menu
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You can change the value in the pop-up either with the keypad on the 
front panel or with the KNOB, which you rotate until you get the 
desired voltage. When the correct voltage is displayed, press SELECT. 
The pop-up will close and your new threshold will be placed in the pod 
threshold field. 

Specify Symbols The Specify Symbols field differs from the other fields in the Timing 

Menu Format Specification menu in that it displays a complete menu instead 
of a pop-up. 

The logic analyzer supplies Timing and State Symbol Tables in which 
you can define a mnemonic for a specific bit pattern of a label. When 
measurements are made by the timing analyzer, the mnemonic is 
displayed where the bit pattern occurs if the Symbol base is selected. 

It is possible for you to specify up to 200 symbols in the logic analyzer. 
If you have only one of the internal analyzers on, all 200 symbols can be 
defined in it. If both analyzers are on, the 200 symbols are split between 
the two. For example, analyzer 1 may have 150, leaving 50 available for 
analyzer 2. 

To access the Symbol Table in the Timing Format Specification menu, 
place the cursor on the Specify Symbols field and press SELECT. You 
will see a new menu as shown in figure 17-7. This is the default setting 
for the Symbol Table in both the timing and state analyzers. 

HP 16528/l 6538 
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Figure 17-7. Symbol Table Menu 

Timing Format Specification Menu 
17-7 

Specify Symbols
Menu

You can change the value in the pop-up either with the keypad on the
front panel or with the KNOB, which you rotate until you get the
desired voltage. When the correct voltage is displayed, press SELECr.
The pop-up will close and your new threshold will be placed in the pod
threshold field.

The Specify Symbols field differs from the other fields in the Timing
Format Specification menu in that it displays a complete menu instead
ofa pop-up.

The logic analyzer supplies Timing and State Symbol Tables in which
you can define a mnemonic for a specific bit pattern of a labeL When
measurements are made by the timing analyzer, the mnemonic is
displayed where the bit pattern occurs if the Symbol base is selected.

It is possible for you to specify up to 200 symhols in the logic analyzer.
Ifyou have only one of the internal analyzers on, all 200 symbols can be
defined in it. If both analyzers are on, the 200 symbols are split between
the two. For example, analyzer 1 may have 150, leaving 50 available for
analyzer 2.

To access the Symbol Table in the Timing Format Specification menu,
place the cursor on the Specify Symbols field and press SELECT. You
will see a new menu as shown in figure 17-7. This is the default setting
for the Symbol Table in both the timing and state analyzers.

I'1llCH1J'l£ 1 - S.,mDI T"bl.

L,,!>.l~ II .... !i'leMDaee,m.1 I

em:!)
Symbo I
~i.~ SUI~

HP 16528/16538
Front-Panel Reference

Figure 17-7. Symbol Table Menu
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Specify Symbols TII ere are four fields in the Symbol Table menu. They are: 

Menu Fields 
l Label 
l Base 
l Symbol view size 
l Symbol name 

Label The Label field identifies the label for which you are specifying 
symbols. If you select this field, you will get a pop-up that lists all the 
labels turned on for that analyzer. 

CLOCK I AS 
LDS 

Figure 17-8. Label Pop-Up Menu 

Each label has a separate symbol table. This allows you to give the 
same name to symbols defined under different labels. In the Label 
pop-up select the label for which you wish to specify symbols. 

Base The Base field tells you the numeric base in which the pattern will be 
specified. The base you choose here will affect the Find Pattern field of 
the Timing Trace Specification menu. This is covered later in this 
chapter. 
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Specify Symbols
Menu Fields

Label

There are four fields in the Symbol Table menu. They are:

• Label
• Base
• Symbol view size
• Symbol name

The Label field identifies the label for which you are specifying
symbols. If you select this field, you will get a pop-up that lists all the
labels turned on for that analyzer.

CLOCI::
AS
LOS
UDS
DIACI::
R/H
ADDR
DATA

Figure 17-8. Label Pop-Up Menu

Each label has a separate symbol table. This allows you to give the
same name to symbols defmed under different labels. In the Label
pop-up select the label for which you wish to specify symbols.

Base The Base field tells you the numeric base in which the pattern will be
specified. The base you choose here will affect the Find Pattern field of
the Timing Trace Specification menu. This is covered later in this
chapter.

Timing Format Specification Menu
17-8

HP 16528/16538
Front-Panel Reference



,-- 

To change the base, place the cursor on the Base field and press 
SELECT. You will see the following pop-up menu. 

Figure 17-9. Base Pop-Up Menu 

If more than 20 channels are assigned to a label, the Binary option is 
not offered in the pop-up. The reason for this is that when a symbol is 
specified as a range, there is only enough room for 20 bits to be 
displayed on the screen. 

Decide which base you want to work in and choose that option from 
the numeric Base pop-up menu. 

If you choose the ASCII option, you can see what ASCII characters the 
patterns and ranges defined by your symbols represent. ASCII 
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F) 
are offered on your logic analyzer. Specifying patterns and ranges for 
symbols is discussed in the next section. 

llE’ 
Note r(r;l 

You cannot specify a pattern or range when the base is ASCII. First 
define the pattern or range in one of the other bases, then switch to 
ASCII to see the ASCII characters. 
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To change the base, place the cursor on the Base field and press
SELECf. You will see the following pop-up menu.

Octel
Oeclm.l
HeX8decim81
ASCII

Figure 17·9. Base Pop-Up Menu

If more than 20 channels are a<signed to a label, the Binary option is
not offered in the pop-up. The reason for this is that when a symbol is
specified as a range, there is only enough room for 20 bits to be
displayed on the screen.

Decide which base you want to work in and choose that option from
the numeric Base pop-up menu.

Ifyou choose the ASCII option, you can see what ASCII characters the
patterns and ranges dermed by your symbols represent. ASCII
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F)
are offered on your logic analyzer. Specifying patterns and ranges for
symbols is discussed in the next section.

You cannot specify a pattern or range when the base is ASCII. First
derme the pattern or range in one of the other bases, then switch to
ASCII to see the ASCII characters.
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Symbol View Size The Symbol view size field lets you specify how many characters of the 
symbol name will be displayed when the symbol is referenced in the 
Timing Trace Specification menu and the Timing Waveforms menu. 
Selecting this field gives you the following pop-up. 

Figure 17-10. Symbol View Size Pop-Up Menu 

You can have the logic analyzer display from 3 to all 16 of the 
characters in the symbol name. For more information see “Timing 
Trace Specification Menu” in Chapter 18 and the “Timing Waveforms 
Menu” in Chapter 19. 

Symbol Name When you first access the Symbol Table, there are no symbols 
specified. The symbol name field reads “New Symbol.” If you select this 
field, you will see an Alpha Entry pop-up menu on the display. Use the 
pop-up menu and the keypad on the front panel to enter the name of 
your symbol. A maximum of 16 characters can be used in a symbol 
name. When you select the Done field in the Alpha Entry pop-up menu 
the name that appears in the symbol name field is assigned and two 
more fields appear in the display. 
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Symbol View Size The Symbol view size field lets you specify how many characters of the
symbol name will be displayed when the symbol is referenced in the
Timing Trace Specification menu and the Timing Waveforms menu.
Selecting this field gives you the following pop-up.

3
4
5
6
7
8
9

10
11
12
13
14
15
16

Figure 17-10. Symbol View Size Pop-Up Menu

You can have the logic analyzer display from 3 to all 16 of the
characters in the symbol name. For more information see "Timing
Trace Specification Menu" in Chapter 18 and the "Timing Waveforms
Menu" in Chapter 19.

Symbol Name When you first access the Symbol Table, there are no symbols
specified. The symbol name field reads "New Symbol." !fyou select this
field, you will see an Alpha Entry pop-up menu on the display. Use the
pop-up menu and the keypad on the front panel to enter the name of
your symbol. A maximum of 16 characters can be used in a symbol
name. When you select the Done field in the Alpha Entry pop-up menu
the name that appears in the symbol name field is assigned and rwo
more fields appear in the display.
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Figure 17-I 1. Symbol Defined as a Pattern 

The frost of these fields defines the symbol as either a Pattern or a 
Range. If you place the cursor on this field and press SELECT, it will 
toggle between Pattern and Range. 

When the symbol is defined as a pattern, one field appears to specify 
what the pattern is. Selecting this field gives you a pop-up with which 
you can specify the pattern. Use the keypad and the DON’T CARE key 
on the front panel to enter the pattern. Be sure to enter the pattern in 
the numeric base that you specified in the Base field. 
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I Specify Pattern: 

85C4 I 

Figure 17-12. Specify Pattern Pop-Up 

If the symbol is defined as a range, two fields appear in which you 
specify the upper and lower boundaries of the range. 

rmCHINE 1 - Sjpbol Table (Done) 

Symbol 
Label -1 Base ~hexsdeclfnal 1 vlek site I] 

Figure 17-13. Symbol Defined as a Range 

Selecting either of these fields gives you a pop-up with which you can 
specify the boundary of the range. 

Specify Number: 

1FFF 

Figure 17-14. Specify Range Pop-Up 
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Figure 17-11. Symbol Defined as a Pattern

The fIrst of these fIelds defInes the symbol as either a Pattern or a
Range. If you place the cursor on this field and press SELECT, it will
toggle between Pattern and Range.

When the symbol is defined as a pattern, one field appears to specify
what the pattern is. Selecting this field gives you a pop-up with which
you can specify the pattern. Use the keypad and the DON'T CARE key
on the frunt panel to enter the pattern. Be sure to enter thl;; pattern in
the numeric base that you specified in the Base field.

Specify Pattern:

85C4

Figure 17-12. Specify Pattern Pop-Up

If the symbol is defined as a range, two fields appear in which you
specify the upper and lower boundaries of the range.

l'IICHlNE 1 - SlI'ID01 H1ble
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Figure 17-13. Symbol Defined as a Range

Selecting either of these fields gives you a pop-up with which you can
specify the boundary of the range.

Specif y Number:
lrrr

Figure 17-14. Specify Range Pop-Up
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Leaving the 
Symbol Table 

Menu 

You can specify ranges that overlap 
Don’t cares are not allowed. 

or are within each other. 

To add more symbols to your symbol table, place the cursor on the last 
symbol defined and press SELECT. A pop-up menu appears as shown. 

Figure 17-W. Symbol Pop-Up Menu 

The first option in 1 :he pop-up is Modify symbol. If you select this 
option, you will see an Alpha Entry pop-up menu with which you can 
change the name of the symbol. 

The second option in the pop-up is Insert new symbol. It allows you to 
specify another symbol. When you select it, you will see an Alpha Entry 
pop-up menu. Use the menu and the keypad on the front panel to enter 
the name of your new symbol. When you select Done, your new symbol 
will appear in the Symbol Table. The third option in the pop-up is 
Delete symbol. If you select this option, the symbol will be deleted from 
the Symbol Table. 

When you have specified all your symbols, you can leave the Symbol 
Table menu in one of two ways. One method is to place the cursor on 
the Done field and press SELECT. This puts you back in the Format 
Specification menu that you were in before entering the Symbol Table. 
The other method is to press the FORMAT, TRACE, or DISPLAY 
keys on the front panel to get you into the respective menu. 
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Leaving the
Symbol Table

Menu

You can specify ranges that overlap or are nested within each other.
Don't cares are not allowed.

To add more symbols to your symbol table, place the cursor on the last
symbol dermed and press SELECT. A pop-up menu appears as shown.

nadir u sumba 1
Insert new 5umbol
Delete sumbal

Figure 17-15. Symbol Pop-Up Menu

The first option in the pop-up is Modify symbol. Ifyou select this
option, you will see an Alpha Entry pop-up menu with which you can
change the name of the symbol.

The second option in the pop-up is Insert new symbol. It allows you to
specify another symbol. When you select it, you will see an Alpha Entry
pop-up menu. Use the menu and the keypad on the front panel to enter
the name of your new symbol. When you select Done, your new symbol
will appear in the Symbol Table. The third option in the pop-up is
Delete symbol. Ifyou select this option, the symbol will be deleted from
the Symbol Table.

When you have specified all your symbols, you can leave the Symbol
Table menu in one of two ways. One method is to place the cursor on
the Done field and press SELECT. This puts you back in the Format
Specification menu that you were in before entering the Symbol Table.
The other method is to press the FORMAT, TRACE, or DISPLAY
keys on the front panel to get you into the respective menu.
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18 
- Timing Trace Specification Menu 

Introduction This chapter describes Timing Trace Specification menu and all the 
pop-up menus that you will use on your timing analyzer. The purpose 
and function of each pop-up menu is explained in detail, and we 
have included many illustrations and examples to make the 
explanations clearer. 

Accessing the The Timing Trace Specification menu can be accessed by pressing the 

Timing Trace TRACE key on the front panel. If the State Trace Specification menu 

Specification 
Menu 

is displayed when you press the TRACE key, you will have to switch 
analyzers. This is not a problem, it merely indicates that the last action 
you performed in the System Configuration Menu was on the state 
analyzer. 

Timing Trace 
Specification 
Menu 

The Trace Specification menus allow you to configure the logic 
analyzer to capture only the data of interest in your measurement. In 
the timing analyzer you can configure the analyzer to trigger on specific 
patterns, edges, or glitches. The Timing Trace Specification menu lets 
you specify the trigger point for the logic analyzer to start capturing 
data and the manner in which the analyzer will capture data. You 
configure the timing analyzer to find a pattern first and then a 
transition in the signal or signals. 

At power up, the logic analyzer is configured with a default setting. 
You can use this default setting to make a test measurement on the 
system under test. It can give you an idea of where to start your 
measurement. For an example on setting up configurations for the 
Timing analyzer, refer to the Getting Started Guide or “Timing Analyzer 
Measurement Example” in Chapter 20 of this manual. 
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This chapter describes Timing Trace Specification menu and all the
pop-up menus that you will use on your timing analyzer. The purpose
and function of each pop-up menu is explained in detail, and we
have included many illustrations and examples to make the
explanations clearer.

The Timing Trace Specification menu can be accessed by pressing the
TRACE key on the front panel. If the State Trace Specification menu
is displayed when you press the TRACE key, you will have to switch
analyzers. This is not a problem, it merely indicates that the last action
you performed in the System Configuration Menu was on the state
analyzer.

The Trace Specification menus allow you to configure the logic
analyzer to capture only the data of interest in your measurement. In
the timing analyzer you can configure the analyzer to trigger on specific
patterns, edges, or glitches. The Timing Trace Specification menu lets
you specify the trigger point for the logic analyzer to start capturing
data and the manner in which the analyzer will capture data. You
configure the timing analyzer to find a pattern frrst and then a
transition in the signal or signals.

At power up, the logic analyzer is configured with a default setting.
You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example on setting up configurations for the
Timing analyzer, refer to the Getting Staned Guide or "Timing Analyzer
Measurement Example" in Chapter 20 of this manual.
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At power up the Timing Trace menu looks like that shown below. 
I 
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Figure 18-1. Timing Trace Specification Menu 

The menu is divided into two sections by a horizontal line. The top 
section contains the fields that you use to specify the data acquisition. 
The bottom section contains the fields for setting the trigger point. 

Timing Trace The fields in the Timing Trace Specification menu are as follows: 

Specification l Trace mode. 
Menu Fields l Armed by. 

l Acquisition mode. 
l Label. 
l Base. 
l Find Pattern. 
l Pattern Duration (present for ). 
l Then find Edge. 

These fields are described in this chapter. 
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Timing Trace
Specification
Menu Fields

At power up the Timing Trace menu looks like that shown below.
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prlunl Tcr CJ ~o n5

Figure 18-1. Timing Trace Specification Menu

The menu is divided into two sections by a horizontal line. The top
section cuntains the fields that you use to specify the data acquisition.
The bottom section contains the fields for setting the trigger point.

The fields in the Timing Trace Specification menu are as follows:

• Trace mode.
o Armed by.
• Acquisition mode.
o Label.
• Base.
o Find Pattern.
o Pattern Duration (present for __).
o Then fmd Edge.

These fields are described in this chapter.
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Trace Mode With the Trace mode field you specify the mode in which the timing 
analyzer will trace. You have two choices for Trace mode: Single and 
Repetitive. If you place the cursor on the field and press SELECT, the 
field toggles from one mode to the other. 

Single Trace mode acquires data once per trace. Repetitive Trace 
mode repeats single acquisitions until the STOP key on the front panel 
is pressed, or if Stop measurement has been selected and the stop 
measurement condition has been met. 

If both analyzers are on, only one Trace mode can be specified. 
Specifying one trace mode for one analyzer sets the same trace mode 
for the other analyzer. 

Armed By The Armed by field lets you specify how your timing analyzer is to be 
armed. The analyzer can be armed by the RUN key, the other analyzer, 
the scope or an external instrument through the BNC Input port. 

When you select the Armed by field, a pop-up menu appears like that 
shown below. Use this menu to select the arming option for your 
analyzer. 

Armed by 

Figurel8-2. Armed By Pop-Up Menu 

Acquisition Mode The Acquisition mode field allows you to specify the mode in which 
you want the timing analyzer to acquire data. You are given two 
choices for the mode of acquisition: Transitional and Glitch . If you 
place the cursor on this field and press SELECT, the field toggles from 
one mode to the other. 

HP 16528/1653B 
Front-Panel Reference 

Timing Trace Specification Menu 
18-3 

Trace Mode With the Trace mode field you specify the mode in which the timing
analyzer will trace. You have two choices for Trace mode: Single and
Repetitive. Ifyou place the cursor on the field and press SELECf, the
field toggles from one mode to the other.

Single Trace mode acquires data once per trace. Repetitive Trace
mode repeats single acquisitions until the STOP key on the front panel
is pressed, or ifStop measurement has been selected and the stop
measurement condition bas been met.

Ifboth analyzers are on, only one Trace mode can be specified.
Specifying one trace mode for one analyzer sets the same trace mode
for the other analyzer.

Armed By The Anned by field lets you specify how your timing analyzer is to be
armed. The analyzer can be armed by the RUN key, the other analyzer,
the scope or an external instrument through the BNC Input port.

When you select the Armed by field, a pop-up menu appears like that
shown below. Use this menu to select the arming option for your
analyzer.

Armed by

Run
BNl,; Inpm
Machine 1

:;cope

Figurel8-2. Armed By Pop-Up Menu

Acquisition Mode
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The Acquisition mode field allows you to specify the mode in which
you want the timing analyzer to acquire data. You are given two
choices for the mode of acquisition: Transitional and Glitch. Ifyou
place the cursor on this field and press SELECT, the field toggles from
one mode to the other.
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Transitional Acquisition Mode 

When the logic analyzer is operating in the Transitional Acquisition 
mode, it samples the data at regular intervals, but it stores data in 
memory only on transitions in the signals. A time tag that is stored with 
each sample allows reconstruction of the samples in the Timing 
Waveforms display. 

Transitional timing always samples at a rate of 100 MHz 
(10 n&ample). This provides maximum timing resolution even in 
records that span long time windows. Time covered by a full memory 
acquisition varies with the number of pattern changes in the data. If 
there are many transitions, the data may end prior to the time window 
desired because the memory is full. However, a prestore qualification 
in your logic analyzer insures that data will be captured and displayed 
between the left side of the screen and the trigger point. 

Figure 18-3 illustrates Transitional acquisition, comparing it to 
Traditional acquisition. 
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Figure 18-3. Transitional vs. Traditional Acquisition 
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Transhlonal Acquishion Mode

When the logic analyzer is operating in the Transitional Acquisition
mode, it samples the data at regular intervals, but it stores data in
memory only on transitions in the signals. A time tag that is stored with
each sample allows reconstruction of the samples in the Timing
Waveforms display.

Transitional timing always samples at a rate of lOO MHz
(10 ns/sample). This provides maximum timing resolution even in
records that span long time windows. Time covered by a full memory
acquisition varies with the number of pattern changes in the data. If
there are many transitions, the data may end prior to the time window
desired because the memory is full. However, a prestore qualification
in your logic analyzer insures that data will be captured and displayed
between the left side of the screen and the trigger point.

Figure 18-3 illustrates Transitional acquisition, comparing it to
Traditional acquisition.
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Figure 18-3. Transitional vs. Traditional Acquisition
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Traditional timing samples and stores data at regular intervals. 
Transitional timing samples data at regular intervals but stores a 
sample only when there has been a transition on one or more of the 
channels. This makes it possible for Transitional timing to store more 
information in the same amount of memory. 

Glitch Acquisition Mode 

A glitch is defined as anv transition that crosses logic threshold more 
than once between Sam&es. It can be caused by capacitive coupling 
between traces, by power supply ripples, or a number of other events. 
Since a glitch can cause major problems in your system, you can use the 
Glitch mode to find it. 

Your logic analyzer has the capability of triggering on a glitch and 
capturing all the data that occurred before it. The glitch must have a 
width of at least 5 ns at threshold in order for the analyzer to detect it. 

If you want your timing analyzer to trigger on a glitch in the data, set 
the Acquisition mode to Glitch. This causes several changes in the 
analyzer. One change is that a field for glitch detection in each label is 
added to the Timing Trace Specification menu, as shown: 

Then find 

Edge 1 
or 

Glitch= 

Figure 18-4. Glitch Specification Field 

With these glitch detection fields you specify on which channel or 
channels you want the analyzer to look for a glitch. These fields are 
discussed in more detail in “Then Find Edge” later in this chapter. 

Glitch Acquisition mode causes the storage memory to be cut in half 
from lk to 512. Half the memory (512) is allocated for storing the data 
sample, and the other half for storing the second transition of a glitch 
in a sample. Every sample is stored. 

Timing Trace Specification Menu 
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Traditional timing samples and stores data at regular intervals.
Transitional timing samples data at regular intervals but stores a
sample only when there has been a transition on one or more ofthe
channels. This makes it possible for Transitional timing to store more
information in the same amount of memory.

Glitch Acquisition Mode

A glitch is dermed as any transition that crosses logic threshold more
than once between samples. It can be caused by capacitive coupling
between traces, by power supply ripples, or a number of other events.
Since a glitch can cause major problems in your system, yOll can use the
Glitch mode to find it.

Your logic analyzer has the capability of triggering on a glitch and
capturing aU the data that occurred before it. The glitch must have a
width of at least 5 ns at threshold in order for the analyzer to detect it.

Ifyou want your timing analyzer to trigger on a glitch in the data, set
the Acquisition mode to Glitch. This causes several changes in the
analyzer. One change is that a field for glitch detection in each label is
added to the Timing Trace Specification menu, as shown:

Then flnd

Edge

or
Glitc h L...I-'-'--'-'-...J

Figure 18-4. Glitch Specification Field

With these glitch detection fields you specify on which channel or
channels you want the analyzer to look for a glitch. These fields are
discussed in more detail in "Then Find Edge" later in this chapter.

Glitch Acquisition mode causes the storage memory to be cut in half
frnm lk to 512. Half the memory (512) is allocated for storing the data
sample, and the other half for storing the second transition of a glitch
in a sample. Every sample is stored.
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The sample rate varies from 20 Hz to 50 MHz (50 MS/sample to 
20 &sample) and is automatically selected by the timing analyzer to 
insure complete data in the window of interest. 

When your timing analyzer triggers on a glitch and displays the data, 
the glitch appears in the waveform display as shown below. 

ANALYZER 
INPUT 

SAMPLE 

: 

4 4 4 
POINTS 

I f 

ANALYZER 
DISPLAY 

I+--- GLITCH DISPLAYED 
ON NEXT SAMPLE I 

Figure 18-5. Glitch in Timing Waveform 

Label The Label fields contain the labels that you defme in the Timing 
Format Specification menu. If there are more labels than can fit on 
screen, use the left/right ROLL key and the KNOB to view those that 
are not displayed. 

Base The Base fields allow you to specify the numeric base in which you 
want to define a pattern for a label. The Base fields also let you use a 
symbol that was specified in the Timing Symbol Table for the pattern. 
Each label has its own base defmed separately from the other labels. If 
you select one of the Base fields, you will see the following pop-up 
menu. Decide which base you want to define your pattern in and select 
that option. 

Figure 18-6. Base Pop-up Menu 
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The sample rate varies from 20 Hz to 50 MHz (50 Ms/sample to
20 ns/sample) and is automatically selected by the timing analyzer to
insure complete data in the window of interest.

When your timing analyzer triggers on a glitch and displays the data,
the glitch appears in the waveform display as shown below.
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.- GL ITe!"' DISPLAYED

W NEXT SAMPLE
ANAL YZER
DISPLAY

Figure 18-5. Glitch in Timing Waveform

Label The Label fields contain the labels that you defme in the Timing
Format Specification menu. If there are mure labels than can fit on
screen, use the left/right ROLL key and the KNOB to view those that
are not displayed.

Base The Base fields allow you to specify the numeric base in which you
want to derme a pattern for a label. The Base fields also let you use a
symbol that was specified in the Timing Symbol Table for the pattern.
Each label has its own base defmcd separately from the other labels. If
you select one of the Base fields, you will see the following pop-up
menu. Decide which base you want to define yuur pattern in and select
that option.

6in8ru
Octal
Decimal
Hexadecimal
RSCII
SUlllbol

Figure 18-6. Base Pop-up Menu
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One of the options in the Base pop-up is ASCII . It allows you to see 
characters that are represented by the pattern you specified in the 
Find Pattern field. 

Label ) 1 POD 1 I 

Base > 1 ASCII I 
Find 

Pattern $ X 

Figure 18-T. ASCII Defined as Numeric Base 

Notice in the figure above that the Find Pattern field is no longer a 
selectable field when the base is ASCII . You cannot specify ASCII 
characters directly. You must specify a pattern in one of the other 
bases; then you can switch the base to ASCII and see what characters 
the pattern represents. 

The Symbol option in the Base pop-up allows you to use a symbol that 
has been specified in the Timing Symbol Tables as a pattern or specify 
absolute and enter another pattern. You specify the symbol you want to 
use in the Find Pattern field. 

Find Pattern With the Find Pattern fields, you configure your timing analyzer to 
look for a certain pattern in the data. Each label has its own pattern 
field that you use to specify a pattern for that label. 

During a run, the logic analyzer looks for a pattern in your data which 
is the logical AND of all the labels’ patterns. That is, it looks for a 
simultaneous occurrence of the specified patterns. When it finds the 
pattern, it triggers at the point that you specified in the Then f’ind Edge 
fields. See “Then Find Edge” later in this chapter for more information 
about edge triggering. 

You select a Find Pattern field with one of two methods. The first 
method is to place the cursor on the Find Pattern field and press 
SELECT. The second method is to place the cursor on the Find 
Pattern field and press one of the alphanumeric keys on the front-panel 
keypad. Both methods give you a pop-up similar to that shown in figure 
18-8. 

HP 1652B/l653B 
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One of the options in the Base pop-up is ASCII. It allows you to see
characters that are represenled by the pattern you specified in the
Find Pattern field.

Lebe 1 >

Base >
Find

Pettern

POD I

ASCII

$ 1

Figure 18-7. ASCII Defined as Numeric Base

Notice in the figure above that the Find Pattern field is no longer a
selectable field when the base is ASCII. You cannot specify ASCII
characters directly. You must specify a pattern in one of the other
bases; then you can switch the base to ASCII and sec what characters
the pattern represents.

The Symbol option in the Base pop-up allows you to use a symbol that
has been specified in the Timing Symbol Tables as a pattern or specify
absolute and enter another pattern. You specify the symbol you want to
use in the Find Pattern field.

Find Pattern With the Find Pattern fields, you configure your timing analyzer to
look for a certain pattern in the data. Each label has its own pattern
field that you use to specify a pattern for that label.

During a run, the logic analyzer looks for a pattern in your data which
is the logical AND of all the labels' patterns. ThaI is, il looks for a
simultaneous occurrence of the specified patterns. When it finds the
pattern, it triggers at the point tbat you specified in the Then find Edge
fields. See 'Then Find Edge" later in this chapter for more information
about edge triggering.

You select a Find Pattern field with one of two methods. The first
method is 10 place the cursor on Ihe Find Pattern field and press
SELECT. The second method is to place the cursor on the Find
Pattern field and press one of the alphanumeric keys on the front-panel
keypad. Both methods give you a pop-up similar to that shown in figur~

18-8.
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Specify Pattern: 
242s 1 

Figure 18-8. Specify Pattern Pop-Up for Find Pattern 

The pop-up varies depending on the base you choose and the number 
of channels you assign to that label. If you press a key on the keypad to 
open the pop-up, the character on the key is placed in the first location 
of the pattern. 

Enter your pattern in the pop-up and press SELECT. The pattern 
appears under the label in the Find Pattern field. 

As mentioned previously in “Base”, if you specify ASCII as the base for 
the label, you won’t be able to enter a pattern. You must specify one of 
the other numeric bases to enter the pattern. Then you can switch the 
base to ASCII and see what ASCII characters the pattern represents. If 
you choose Symbols in the Base field, you can use one of the symbols 
specified in the Timing Symbol Tables as the pattern. The Find Pattern 
field looks similar to that below: 

Timing Trace Specification Menu 
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Label 

Base 
Find 

Pst 

Figure 18-9. Symbol Defined in Base Field 

> I POD 1 I 
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tern labsolute 24251 
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Specify Pattern:
2425

Figure 18-8. Specify Pattern Pop-Up for Find Pattern

The pop-up varies depending on the base you choose and the number
of channels you assign to that label. If you press a key on the keypad to
open the pop-up, the character on the key is placed in the first location
of the pattern.

Enter your pattern in the pop-up and press SELECf. The pattern
appears under the label in the Find Pattern field.

As mentioned previously in "Base", if yOll specify ASCII as the base for
the label, you won't be able to enter a pattern. You must specify one of
the other numeric bases to enter the pattern. Then you can switch the
base to ASCII and see what ASCII characters the pattern represents. If
you choose Symbols in the Base field, you can use one of the symbols
specified in the Timing Symbol Tables as the pattern. The Find Pattern
field looks similar to that below:

Label> POD 1

Figure 18-9. Symbol Defined in 8ase Field
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If you select this field you get a pop-up similar to that shown: 

Symbol selection 

+ absolute 
READ 
WRITE 

4 

Figure 1840. Symbol Selection Pop-Up for Find Pattern 

The pop-up lists all the symbols defined for that label. It also contains 
an option “absolute xx&’ Choosing this option gives you another 
pop-up with which you specify a pattern not given by one of your 
symbols. 

To select an option from the pop-up, use the KNOB to scroll the 
symbols up and down until the desired symbol is between the two 
arrows. Press SELECT. The symbol name appears in the Find Pattern 
field under the label. 

When you specify symbols in the Timing Symbol Tables, you also 
specify the number of characters in the symbol name that are to be 
displayed. If you specify only three characters of a symbol name in the 
Symbol menu, only REA of READ and WRI of WRITE would be 
displayed in the Find Pattern Field. In addition, only the first three 
letters of “absolute” would be displayed. 

Pattern Duration There are two fields with which you specify the Pattern Duration. They 
(present for ) are located next to present for in the Timing Trace 

Specification menu. You use these fields to tell the timing analyzer to 
trigger before or after the specified pattern has occurred for a given 
length of time. 

HP 16528/l 6538 Timing Trace Specification Menu 
Front-Panel Reference 18-Q 

Pattern Duration
(present for ->
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Ifyou select this field you get a pop-up similar to that shown:

Symbol selection

• absolute
READ
HRITE

Figure 18-10. Symbol Selection Pop-Up for Find Pallern

The pop-up lists all the symbols defmed for that label. It also cootains
an optioo "absolute xxxx." Choosing this option gives you another
pop-up with which you specify a pattern not given by one of your
symbols.

To select an optioo from the pop-up, use the KNOB to scroll the
symbols up and down until the desired symbol is between the two
arrows. Press SELECT. The symbol name appears in the Find Pattern
field under the label.

When you specify symbols in the Timing Symbol Tables, you also
specify the number of characters in the symbol name that are to be
displayed. If you specify only three characters of a symbol name io the
Symbol menu, only REA of READ and WRI of WRITE would be
displayed in the Find Pattern Field. In addition, only the first three
letters of "absolute" would be displayed.

There are two fields with which you specify the Pattern Duration. They
are located next to present for in the Timing Trace
Specification menu. You use these fields to tell the timing analyzer to
trigger before or after the specified pattern has occurred for a given
length of time.

Timing Trace Specification Menu
18-9



The first field can be set to ” > ” (greater than) or ” < ” (less than). If 
you place the cursor on this field and press SELECT, it toggles 
between > and < . The second field specifies the duration of the 
pattern. If you select > in the first field, you can set the duration to a 
value between 30 ns and 10 ms. If you select < in the frost field, you can 
set the duration to a value between 40 ns and 10 ms. If you attempt to 
set the duration to a value outside the given range, the analyzer will 
automatically set it to the nearest limit. 

To change the value-of the pattern duration, place the cursor on the 
second field and either press SELECT to get a pop-up menu, or just 
press one of the numeric keys on the front-panel keypad. Both methods 
give you a Numeric Entry pop-up similar to that shown. 

Numeric Entry 

I 401 

0 S 

0 ms 

0 us 

0 ns 

Figure 1641. Pattern Duration (present for) Pop-Up 

With the front-panel keypad, enter the desired pattern duration. Use 
the KNOB to place the cursor on the correct timing units, then press 
SELECT. Your value for Pattern Duration will appear in the field. 

Note d If you press a key on the keypad to open the pop-up, the number that 
you pressed will appear in the entry field replacing the previous value. 
To restore the original value press the CLEAR ENTRY key. 
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The first field can be set to" > ' (greater than) or' < ' (less than). If
you place the cursor on this field and press SELECT, it toggles
between > and <. The second field specifies the duration of the
pattern. Ifyou select> in the first field, you can set the duration to a
value between 30 ns and 10 IUS. Ifyou select < in the first field, you can
set the duration to a value between 40 ns and 10 IUS. Ifyou attempt to
set the duration to a value outside the given range, the analyzer will
automatically set it to the nearest limit.

To change the value of the pattern duration, place the cursor on the
second field and either press SELECT to get a pop-up menu, or just
press one of the numeric keys on the front-panel keypad. Both methods
give you a Numeric Entry pop-up similar to that shown.

NumerJ.c Entry

40)

I
Note til

Figure 18-11. Pattern Duration (present for) Pop-Up

With the front~panel keypad, enter the desired pattern duration. Use
the KNOB to place the cursor on the correct timing units, then press
SELECT. Your value for Pattern DuratioD will appear in the field.

If you press a key on the keypad to open the pop-up, the number that
you pressed will appear in the entry field replacing the previous value.
To restore the original value press the CLEAR ENTRY key.

Timing Trace Specification Menu
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As an example, 
shown: 

suppose YOU the present for field as 

present for 1)] [ 50ns 1 

Figure 18-12. Example of Pattern Duration (Greater Than) ’ 

This configuration tells the timing analyzer to look for the pattern you 
specified that occurs for a period of time greater than 50 ns. Once the 
timing analyzer has found the pattern, it can look for the trigger. 

Choosing < (less than) forces glitch and edge triggering off, and the 
timing analyzer triggers immediately at the end of the pattern that 
meets the duration requirements. The fields with which you specify 
edges and glitches do not appear in the menu. For instance, configure 
the present for field as shown below. 

present for 1(1 [ 100 ns 

Figure 1843. Example of Pattern Duration (Less Than) 

The analyzer triggers when it sees the pattern you specified, and that 
occurs for a period less than 100 ns. The pattern must also be valid for 
at least 20 ns. 

Then Find Edge With the Then find Edge fields you can specify the edges (transitions) 
of the data on which your timing analyzer triggers. You can specify a 
positive edge, a negative edge, or either edge. Each label has its own 
edge trigger specification field so that you can specify an edge on any 
channel. 

When you specify an edge on more than one channel, the timing 
analyzer logically ORs them together to look for the trigger point. That 
is, it triggers when it sees any one of the edges you specified. It also 
ANDs the edges with the pattern you specified in the Find Pattern 
fields. The logic analyzer triggers on an edge following the valid 
duration of the pattern while the pattern is still present. To specify an 
edge, place the cursor on one of the Then find Edge fields and press 
SELECT. You will see a pop-up similar to that shown in the following 
figure. 
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As an example, suppose you configure the present for __ field as
shown:

pre sen t for [2J IC=]SC20::!in!:s:::J

Figure 18-12. Example of Pattern Duration (Greater Than)

This configuration tells the timing analyzer to look for the pattern you
specified that occurs for a period of time greater than 50 ns. Once the
timing analyzer has found the pattern, it can look for the trigger.

Choosing < (less than) forces glitch and edge triggering off, and the
timing analyzer triggers immediately at the end of the pattern that
meets the duration requirements. The fields with which you specify
edges and glitches do not appear in the menu. For instance, configure
the present for __ field as shown below.

presen t for 0 100 ns

Figure 18-13. Example of Pattern Duration (Less Than)

The analyLer triggers when it sees the pattern you specified, and that
occurs for a period less than 100 ns. The pattern must also be valid for
at least 20 ns.

Then Find Edge With the Then find Edge fields you can specify the edges (transitions)
of the data on which your timing analyzer triggers. You can specify a
positive edge, a negative edge, or either edge. Each label has its own
edge trigger specification field so that you can specify an edge on any
channel.

When you specify an edge on more than one channel, the timing
analy.ler logically DRs them together to look for the trigger point. That
is, it triggers when it sees anyone of the edges you specified. It also
ANDs the edges with the pattern you specified in the Find Pattern
fields. The logic analyzer triggers on an edge following the valid
duration of the pattern while the pattern is still present. To specify an
edge, place the cursor on one of the Then lind Edge fields and press
SELECT. You will see a pop-up similar to that shown in the following
figure.
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(s) 1 . I . . . 
Figure 18-14. Specify Edge Pop-Up for Then Find Edge 

Your pop-up may look different than this depending on the number of 
channels you assigned to the label. Each period in the pop-up indicates 
that no edge is specified for that channel. 

To specify a negative edge, place the cursor on one of the periods in 
the pop-up and press SELECT once. The period changes to 4, as 
shown: 

Figure 18-l 5. Negative Edge Specified 

To specify a positive edge, place the cursor on one of the periods and 
press SELECT twice. The period changes to t , as shown: 

Specify Edge: I (K) 

LT. . . . . l . . . . . . . 
1 

Figure 18-16. Positive Edge Specified 

If you want the analyzer to trigger on either a positive or a negative 
edge, place the cursor on a period and press SELECT three times. The 
period changes to 1, as shown: 

Timing Trace Specification Menu 
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Figure 18-17. Either Edge Specified 
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Specify Edge: ( Done

Figure 18-14. Specify Edge Pop-Up for Then Find Edge

Your pop-up may look different than this depending on the number of
channels you assigned to the label. Each period in the pop-up indicates
that no edge is specified for that channel.

To specify a negative edge, place the cursor on one of the periods in
the pop-up and press SELECT once. The period changes to +, as
shown:

Specify Edge: ( Done )

L ..

Figure 18-15. Negative Edge Specified

To specify a positive edge, place the cursor on one of the periods and
press SELECT twice. The period changes to t , as shown:

Specify Edge: ( Done )

Lt .

Figure 18-16. Positive Edge Specified

If you want the analyzer to trigger on either a positive or a negative
edge, place the cursor on a period and press SELECT three times. The
period changes to J, as shown:

Specify Edge: ( DDne )

Lt. ~ ..

Figure 18-17. Either Edge Specified

Timing Trace Specification Menu
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If you want to delete an edge specification, place the cursor on the 
arrow for that channel and press SELECT until you see a period. To 
clear an entire label, press the CLEAR ENTRY key on the front panel. 

When you have finished specifying edges, place the cursor on the 
Done field and press SELECT to close the pop-up. 

Note ,,,I b 
d 

If you are not in Binary base, you will see dollar signs ($$..) in the Then 
find Edge field when you close the pop-up. These indicate that edges 
have been specified; however, the logic analyzer can’t display them 
correctly unless you have selected Binary for the base. 

HP 1652B/l653B 
Front-Panel Reference 

When you set the Acquisition mode on Glitch, a glitch detection field, 
for each label, is added to the screen. These fields allow you to specify 
glitch triggering on your timing analyzer. Selecting one of these fields 
displays the following pop-up menu. e 

I Specify Glitch: (Done) 

Figure 18-18. Specify Glitch Pop-Up for Then Find Glitch 

Your pop-up may look different depending on the number of channels 
you have assigned to the label. Each period indicates that the channel 
has not been specified for glitch triggering. 

To specify a channel for glitch triggering, place the cursor on one of the 
periods and press SELECT. The period is replaced with an asterisk, 
indicating that the logic analyzer will trigger on a glitch on this channel. 

Figure 1849. Glitches Specified 

Timing Trace Specification Menu 
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Note ,.
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If you want to delete an edge specification, place the cursor on the
arrow for that channel and press SELECT until you see a period. To
clear an entire label, press the CLEAR ENTRY key on tbe front panel.

When you have finished specifying edges, place the cursor on the
Done field and press SELECf to close the pop-up.

Ifyou are not in Binary base, you will see dollar signs ($$..) in the Then
fmd Edge field when you close the pop-up. These indicate that edges
have been specified; however, the logic analyzer can't display them
correctly unless you have selected Binary for the base.

When you set the Acquisition mode on Glitch, a glitch detection field,
for each label, is added to the screen. These fields allow you to specify
glitch triggering on your timing analyzer. Selecting one of these fields
displays the following pop-up menu.

Specify Glitch: (Done)

Figure 18-18. Specify Glitch Pop-Up for Then Find Glitch

Your pop-up may look different depending on the number of channels
you have assigned to the label. Each period indicates that the channel
has not been specified for glitch triggering.

To specify a channel for glitCh triggering, place the cursor on one of the
periods and press SELECf. The period is replaced with an asterisk,
indicating that the logic analyzer will trigger on a glitch on this channel.

Specify GUtch: (Done

lIUE:liOE •••• • •••••••

Figure 18-19. Glitches Specified
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If you want to delete a glitch specification, place the cursor on the 
asterisk and press SELECT. The asterisk is replaced with a period. 

Note ,I$ 
d 

If you are not in Binary base, you will see dollar signs ($$..) in the 
Glitch field when you close the pop-up. This indicates that glitches 
have been specified; however, the logic analyzer can’t display them 
correctly unless you have selected Binary for the base. 

When more than one glitch has been specified, the logic analyzer 
logically ORs them together. In addition, the logic analyzer dRs the 
glitch specifications with the edge specifications, then ANDs the result 
with the pattern you specified in the Find Pattern fields in order to find 
the trigger point. A boolean expression illustrating this is: 

(glitch + glitch + edge + edge) * pattern 

Note I 
81 t 

If you select c (less than) in the present for field, edge and glitch 

d 
triggering are turned off. The Then find Edge or Glitch field no longer 
appears on the screen. The logic analyzer then triggers only on the 
pattern specified in the Find Pattern fields. 

Timing Trace Specification Menu 
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Note ..

Note I

iii

Ifyou want to delete a glitch specification, place the cursor on the
asterisk and press SELECf. The asterisk is replaced with a period.

Ifyou are not in Binary base, you will see dollar signs ($$..) in the
Glitch field when you close the pop-up. This indicates that glitches
have been specified; however, the logic analyzer can't display them
correctly unless you have selected Binary for the base.

When more than one glitch has been specified, the logic analyzer
logically DRs them together. In addition, the logic analyzer DRs the
glitch specifications with the edge specifications, then ANDs the result
with the pattern you specified in the Find Pattern fields in order to fmd
the trigger point. A boolean expression illustrating this is:

(glitch + glitch + edge + edge) • pattern

Ifyou select < (less than) in the present for__field, edge and glitch
triggering are turned off. The Then fmd Edge or Glitch field no longer
appears on the screen. The logic analyzer then triggers only on the
pattern specified in the Find Pattern fields.

Timing Trace Specification Menu
18-14
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19 
Timing Waveforms Menu 

Introduction The Timing Waveforms menu is the display menu of the timing 
analyzer. This chapter describes the Timing Waveforms menu and how 
to interpret it. It also tells you how to use the fields to manipulate the 
displayed data so you can find your measurement answers. 

There are two different areas of the timing waveforms display: the 
menu area and the waveforms area. The menu area is in the top 
one-fourth of the screen and the waveforms area is the bottom 
three-fourths of the screen. 

LDRCI”TEST) - flming Navel ems 

barkers 71 
Clccumulate [F] 
Tlme/Dlv v] Delay 71 Sample perlod - 10 ns 

\ I 1 

:?iEYii/ f 

3TizT5j 
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Figure 19-I. Timing Waveforms Menu 
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The Timing Waveforms menu is the display menu of the timing
analyzer. This chapter describes the Timing Waveforms menu and how
to interpret it. It also tells you how to use the fields to manipulate the
displayed data so you can find your measurement answers.

There are two different areas of the timing waveforms display: the
menu area and the waveforms area. The menu area is in the top
one-fourth of the screen and the waveforms area is the bottom
three-fourths of the screen.

loRAM TEST 1- lall ..g _ltf'O"';

Markers I "" I
Acc;umullltll CQII]
Time/Dlv I '" "' I De 1ey I 0 ~ I Semple period . " "'

~

~

Figure 19-1. Timing Waveforms Menu
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The waveforms area displays the data that the timing analyzer acquires. 
The data is displayed in a format similar to an oscilloscope with the 
horizontal axis representing time and the vertical axis representing 
amplitude. The basic differences between an oscilloscope display and 
the timing waveforms display are: in the timing waveforms display the 
vertical axis only displays highs (above threshold) and lows (below 
threshold). Also, the waveform lows are represented by a thicker line 
for easy differentiation. 

[p575TFK) - liming Mavsfams 

tlarkers I-1 X to Trig i-1 1 Time X to 0 ] 0 9 

Accumulate [Ofll o to Trig I-1 (It [X] pEq 

Time/D Iv (1 Delay [OS] I 
k 

Figure 19-2. Timing Waveforms Menu with 24 Waveforms 

Accessing the The Timing Waveforms Menu is accessed by the pressing the 

Timing 
Waveforms 
Menu 

DISPLAY key on the front panel when the timing analyzer is on. It will 
automatically be displayed when you press RUN. 

Timing Waveforms Menu HP 1652B/l653B 
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The waveforms area displays the data that the timing analyzer acquires.
The data is displayed in a format similar to an oscilloscope with the
horizontal axis representing time and the vertical axis representing
amplitude. The basic differences between an oscilloscope display and
the timing waveforms display are: in the timing waveforms display the
vertical axis only displays highs (above threshold) and lows (below
threshold). Also, the waveform lows are represented by a thicker line
for easy differentiation.

!66000TIMNG 1- lUl1ng "'¥.fll~

Morkers I Time I J( to Trlg i
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-----"

o ! I I Ttme X to 0 I 0 9

o s I At 1)( nll~keri (CLOCK j

o s I I

Accessing the
Timing
Waveforms
Menu

Timing Waveforms Menu
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Figure 19-2. Timing Waveforms Menu with 24 Waveforms

The Timing Waveforms Menu is accessed by the pressing the
DISPLAY key on the front panel when the timing analyzer is on. It will
automatically be displayed when you press RUN.
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Timing The menu area contains fields that ahow you to change the display 

Wavkforms parameters, place markers, and display waveform measurement 

Menu Fields 
parameters. 

\68OOOTItlNG ] - Timing Waveforms 

tlarkers 

Flccumula 

1 Time 1 
te [X77] 

X to Trig 
0 to Trig 

0 s, 
0 s 

1 Time X to 0 ] 
Fit 1-j 

0 s 
1 CLOCK ] 

Time/Dlv 1 500 ns 1 Delay 1 0 SI 

Figure 19-3. Timing Waveforms Menu Fields 

Markers The Markers field allows you to specify how the X and 0 markers will 
be positioned on the timing data. The options are: 

0 Off 
a Time 
0 Patterns 
0 Statistics 
l Markers Off/Sample Period 

When the markers are off they are not visible and the sample period is 
displayed. In transitional timing mode, the sample period will always be 
10 ns. In Glitch mode, the sample period is controlled by the Time/Div 
setting and can be monitored by turning the markers off. 

Note ,lel 
d 

The sample period displayed is the sample period of the last 
acquisition. If you change the Time/Div setting, you must press RUN to 
initiate another acquisition before the sample period is updated. 

HP 16528/1653B 
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Although the markers are off, the logic analyzer still performs statistics, 
so if you have specified a stop measurement condition the 
measurement will stop if the pattern specified for the markers is found. 

[68OOOTItlNG 1 - liming Wavef ofms 

tlarkers II 

Flccumulate II 

Time/Div 71 Delay [] Simple period - 10 ns 

Figure 19-4. Markers Off 
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Timing
Waveforms
Menu Fields

The menu area contains fields that allow you to change the display
parameters, place markers, and display waveform measurement
parameters.

168000TIMNG 1- T1.IL1ng HoveforMS

Mllrkers I Time I X to Trig ~~~OEESj
Accumulete CQII:] 0 to Trig lOs I
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I Time )( to 0 los
At I X Herkerl I CLOCK

Figure 19-3. Timing Waveforms Menu Fields

Markers The Markers field allows you to specify how the X and 0 markers will
be positioned on the timing data. The options arc:

• Off
• Time
• Patterns
• Statistics
• Markers Off/Sample Period

When the markers are uff they are not visible and the sample period is
displayed. In transitional timing mode, the sample period will always be
10 ns. In Glitch mode, the sample period is controlled by the TimelDiv
setting and can be monitored by turning the markers off.

Note ri The sample period displayed is the sample period of the last
acquisition. Uyou change the TimelDiv setting, you must press RUN to
initiate another acquisition before the sample period is updated.

Although the markers are off, the logic analyzer still performs statistics,
so if you have specified a stop measurement condition the
measurement will stop if the pattern specified for the markers is found.

De10y [I==S0C::::;,JI 5'omple perio~ •

loeOOOTIMNG 1- Tilling IoIl1Yeforms

Merl<:ers I orr I
Accumulete ~
Time/DIY I 500 ns I

Figure 19-4. Markers Off
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Markers Time When the markers are set to Time, you can place the markers on the 
waveforms at events of interest and the logic analyzer will tell you: 

l Time X to Trig(ger). 
l Time 0 to Trig(ger). 
l TimeXtoO. 

To position the markers, move the cursor to the field of the marker you 
wish to position and press SELECT. A pop-up will appear showing the 
current time for that marker. Either rotate the KNOB or enter a 
numeric value from the keypad to change the position of that marker. 
Pressing SELECT when you are finished positions the marker and 
closes the pop-up. 

When the cursor is on either the X to Trig or 0 to Trig fields, you can 
also enter a value directly from the keypad without pressing SELECT. 

Timing Waveforms Menu 
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Figure 19-5. Markers Time 

The Time X to 0 field will change according to the position of the X 
and 0 markers. If you place the cursor on the Time X to 0 field and 
press SELECT, another pop-up will appear showing you all three 
times: X to Trigger, 0 to Trigger, and Time X to 0. 

[68000TItlNG]- Timing Waveforms 

flarkers -1 X to Trig L-4901 
hcumul ate [ml 0 to Trig 11 
Time/Div 1-1 Delay I-1 

[ tbrker tloveamn t (=)I 

4 Time X 0 to to X Trigger Trigger to 0 -490 220 710 ns ns ns 

Figure 19-6. Time X to 0 Pop-up 
If you rotate the KNOB while this pop-up is open, both X and 0 
markers will move, but the relative placement between them will not 
change. 
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Markers Time When the markers are set to Time, you can place the markers on the
waveforms at events of interest and the logic analyzer will teU you:

• Time X to Trig(ger).
• Time 0 to Trig(ger).
• TimeXtoO.

To position the markers, move the cursor to the field of the marker you
wish to position and press SELECT. A pop-up will appear showing the
current time for that marker. Either rotate the KNOB or enter a
numeric value from the keypad to change the position of that marker.
Pressing SELECT when you are finished positions the marker and
closes the pop-up.

When the cursor is on either the X to Trig or 0 to Trig fields, you can
also enter a value directly from the keypad without pressing SELECT.

15f1000TIMN51- lUling MVf';

X to Trigoer~
Mer~ers I Time I;.: t lme )( 10 0 -70 ns

Acc"m... l~U []I[] 0 t 70 ns t )( Merkerl~

Tlme/DH I 500 ns I

Figure 19-5. Markers Time

The Time X to 0 field will change according to the position of the X
and 0 markers. If you place the cursor on the Time X to 0 field and
press SELECT, another pop-up will appear showing you aU three
times: X to Trigger, 0 to Trigger, and Time X to O.

ICeOOOnMNG 1- T1IlIing NanlOrMS

Merkers I Time 1)( 10 Trig E~4~go~"'BI
Accumulllte mo 0 \0 Trig I 220 ns I
Tlme/Ol ... I 500 ns I Deloy lOs I

I'tIllrker hoY..nt~
[ X to Trigger --490 ns

o to Trigge,. 220 flS

Tille X to 0 110 ns
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Figure 19-6. Time X to 0 Pop-up

Ifyou rotate the KNOB while this pop-up is open, both X and 0
markers will move, but the relative placement between them will not
change.
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Markers Patterns When the markers are set to patterns, you can specify the patterns on 
which the logic analyzer will place the markers. You can also specify 
how many occurrences of each marker pattern the logic analyzer looks 
for. This use of the markers allows you to find time between specific 
patterns in the acquired data. 

HP 16528/16538 
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Figure 19-7. Markers Patterns 

Patterns for each marker (X and 0) can be specified. Patterns can be 
specified for both markers in each label. The logic analyzer searches 
for the logical “and” of patterns for all labels even though only one label 
can be displayed at a time. You can also specify whether the marker is 
placed on the pattern at the beginning of its occurrence (entering) or at 
the end of its occurrence (leaving) as shown in figure 19-8. 

tlarker Patterns 
Label I?j Base 1 Hexadec ime 11 

(Done3 

X tlarker ) I] pattern -1 
0 f”larker > 1 entering 1 pattern lxXXXXXXX1 

Stop meesurement 1 Lx-0 1 Less than ] I] 

Store exception to disk: [on] F i 1 e name 1 EXCEPTION 

File description 11 

Figure 19-8. Marker Patterns Pop-up menu 

Stop Measurement 

Another feature of markers set to patterns is the Stop measurement 
when Time X-O . The options are: Less than, Greater than, In 
range, Not in range 

With this feature you can use the logic analyzer to look for a specified 
time or range of time between the marked patterns and have it stop 
acquiring data when it sees this time between markers. (The X marker 
must precede the 0 marker.) 

Timing Waveforms Menu 
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Markers Patterns When the markers are set to patterns, you can specify the patterns on
which the logic analyzer will place the markers. You can also specify
how many occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you to fmd time between specific
patterns in the acquired data.

lDRAM TEST 1- Hilling Nevefona8 ( Specify Pe..lterns )

Merkers I Plitterns I Fino x-peltern c:==TI fl""om Trigger

Accumulllte CQID Find o-pelttern c:==TI fl""om I Trigger
TimefDiv I 200 ns I Daley lOs I Time X to DOs

Figure 19-7. Markers Patterns

Patterns for each marker (X and 0) can be specified. Patterns can be
specified for both markers in each label. The logic analyzer searches
for the logical "and" of patterns for aHlabels even though only one label
can be displayed at a time. You can also specify whether the marker is
placed on the pattern at the beginning of its occurrence (entering) or at
the end of its occurrence (leaving) as shown in figure 19-8.

narter PflUerns
Lebel I A Bu'l I He>ladecimell

X Merker> I entering 1 pet tern Ixxxxxxxxi
o MlIrIl:er ) I entering I plIttern hooc.ooood
Stop measurementl I X-o I I Less Unln I [I:::;~I~O~"~'LI=_
Store exception to disk' ~ File neme IEXCEPTION

Fi Ie descnptIon I I

Figure 19-8. Marker Patterns Pop-up menu

Stop Measurement

Another feature of markers set to patterns is the Stop measurement
when Time x-a __.The options are: Less than, Greater than, In
range, Not in range

With this feature you can use the logic analyzer to look for a specified
time or range of time between the marked patterns and have it stop
acquiring data when it sees this time between markers. (The X marker
must precede the 0 marker.)

HP 16526/16536
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Also available is Store exception to disk which allows you to specify a 
fde on the disk that exceptions can be stored in. The default fdename is 
EXCEPTION. 

The upper and lower range boundaries must not be the same value. For 
example, if you want to stop a measurement when the X and 0 markers 
are in range of 200 ns, you should set the range values to 190 ns and 210 
ns. This eliminates erroneous measurement termination. 

Markers Statistics When statistics are specified for markers, the logic analyzer will display 
the following: 

l Number of total runs. 
l Number of valid runs (runs where markers were able to be placed 

on specified patterns). 
l Minimum time between the X and 0 markers. 
l Maximum time between the X and 0 markers. 
l Average time between the X and 0 markers. 

Statistics are based on the time between markers which are placed on 
specific patterns. If a marker pattern is not specified, the marker will 
be placed on the trigger point by the logic analyzer. In this case the 
statistical measurement will be the time from the trigger to the 
specified marker. How the statistics will be updated depends on the 
timing trace mode (repetitive or single). 

In repetitive, statistics will be updated each time a valid run occurs 
until you press STOP. When you press RUN after STOP, the statistics 
will be cleared and wiIl restart from zero. 

In single, each time you press RUN an additional valid run will be 
added to the data and the statistics will be updated. This will continue 
unless you change the placement of the X and 0 markers between runs. 

Accumulate Mode Accumulate mode is selected by toggling the Accumulate ON/OFF 
field in the Timing Waveforms menu. When accumulate is on, the 
timing analyzer displays the data from a current acquisition on top of 
the previously acquired data. 

Timing Waveforms Menu 
19-6 

HP 16528/1653B 
Front-Panel Reference 

I
Note.

Markers Statistics

Accumulate Mode

Timing Waveforms Menu
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Also available is Store exception to disk which allows you to specify a
ftle on the disk that exceptions can be stored in. The default ftlename is
EXCEPTION.

The upper and lower range boundaries must not be the same value. For
example, if you want to stop a measurement when the X and 0 markers
are in range of 200 ns, you should set the range values to 190 ns and 210
os. This eliminates erroneous measurement termination.

When statistics are specified for markers, the logic analyzer will display
the following:

• Number oftotal runs.
• Number of valid runs (runs where markers were able to be placed

on specified pallerns).
• Minimum time between the X and 0 markers.
• Maximum time betweeu the X and 0 markers.
• Average time between the X and 0 markers.

Statistics are based on the time between markers which are placed on
specific pallerns. If a marker pallern is not specified, the marker will
be placed on the trigger point by the logic analyzer. In this case the
statistical measurement will be the time from the trigger to the
specified marker. How the statistics will be updated depends on the
timing trace mode (repetitive or single).

In repetitive, statistics will be updated each time a valid run occurs
until you press STOP. When you press RUN after STOP, the statistics
will be cleared and will restart from zero.

In single, each time you press RUN an additional valid run will be
added tu the data and the statistics will be updated. This will continue
unless you change the placement of the X and 0 markers between runs.

Accumulate mode is selected by toggling the Accumulate ON/OFF
field in the Timing Waveforms menu. When accumulate is on, the
timing analyzer displays the data from a current acquisition on top of
the previously acquired data.
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When the old data is cleared depends on whether the trace mode is in 
single or repetitive. In single, new data will be displayed on top of the 
old each time RUN is selected as long as you stay in the Timing 
Waveforms menu between runs. Leaving the Timing Waveforms menu 
always clears the accumulated data. In repetitive mode, data is cleared 
from the screen only when you start a run after stopping acquisition 
with the STOP key. 

At 
Marker - 

The At X (or 0) Marker fields allow you to select either the X 
or 0 markers. You can pl&ZEthese markers on the waveforms of any 
label and have the logic analyzer tell you what the pattern is. For 
example, in the timing waveforms display (figure 19-9) the number 35 
to the right of the Delay field is the pattern in hexadecimal that 
is marked by the 0 mark= base of the displayed field is 
determined by the base of the specified label you selected in the 
Timing Trace menu. 

HP 16528/16538 
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Figure 19-9. At 0 Marker ADDR fields 

This display tells you that 35H is the pattern on the address label lines 
where the 0 marker is located. 

Timing Waveforms Menu 
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At
Marker

When the old data is cleared depends on whether the trace mode is in
single or repetitive. In single, new data will be displayed on top of the
old each time RUN is selected as long as you stay in the Timing
Waveforms menu between runs. Leaving the Timing Waveforms menu
alway, clear' the accumulated data. In repetitive mode, data is cleared
from the screen only when you start a run after stopping acquisition
with the STOP key.

The At X (or 0) Marker fields allow you to select either the X
or 0 markers. You can place these markers on the waveform, of any
label and have the logic analyzer tell you what the pattern is. For
example, in the timing waveforms di,play (figure 19-9) the number 35
to the right of the Delay field i, the pattern in hexadecimal that
i, marked by the 0 marker. The ba,e of the di,played field i,
determined by the base of the 'pecified label you 'elected in the
Timing Trace menu.

nO~l<er. I Time I K to Trig' O. i I T,me K t~ 0 j , .420 us

Ao;o;umuloti ~ Die Trill I 1<120 us' >:1110 Mor~erl ~
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Figure 19-9. At 0 Marker ADDR fields

This di,play tell' you that 35H i, the pattern on the address label lines
where the 0 marker i, located.
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The next field to the right of the At Marker field will pop 
when selected and show you all thelabels assigned to the timing 

up 

analyzer as shown below. . 

pijzEmq- liming Wavelams I 

Figure 1940. Label Option Pop-up 

Time/Div (time 
per division) 
Field 

Note d 

The time per division field allows YOU to change the width of the time 
window of the Timing Waveformsmenu. 

When the pop-up is open you can change the time per division by 
rotating the KNOB or entering a numeric value from the keypad. When 
you rotate the KNOB, the time per division increments or decrements 
in l-2-5 sequence from 10 ns/div to 50 ms/div. 

Sample period is fixed at 10 ns in the Transitional acquisition mode. 

When you enter a value from the keypad, the time per division does not 
have to be a l-2-5 sequence. 

Note I& In Glitch mode, changing the Time/Div setting changes the sample 
period for the next run. To view the sample period after the next run, 
turn the markers off if they are on and press RUN. 

Timing Waveforms Menu 
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Time/Div (time
per division)
Field

•0'Note fII

Note ,.
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The next field to the right of the At __ Marker field will pop up
when selected and show you all the labels assigned to the timing
analyzer as shown below.

1000000TIMNii 1- lUlIng ...,.,.,..
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i hi
,
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Figure 19-10. Label Option Pop-up

The time per division field allows you to change the width of the time
window of the Timing Waveforms menu.

When the pop-up is open you can change the time per division by
Totating the KNOB or entering a numeric value from the keypad. When
you rotate the KNOB, the time per division increments or decrements
in 1-2-5 sequence from 10 ns/div to 50 ms/div.

Sample period is fixed at 10 ns in the Transitional acquisition mode.

When you enter a value from the keypad, the time per division does not
have to be a 1-2-5 sequence.

In Glitch mode, changing the TimelDiv setting changes the sample
period for the next run. To view the sample period after the next run,
turn the markers off if they are on and press RUN.
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Delay Field The Delay field allows you to enter a delay. The delay can be either 
positive or negative. Delay allows you to place the time window 
(selected by Time/Div) of the acquired data at center screen. 

- 
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The inverted triangle in the horizontal center of the waveforms area of 
the display represents trigger + delay. The vertical dotted line 
represents the trigger point (see figure 19-11). 

liming Mwcf ofms 

I narkers I] 
Accumulate fort] 
flme/Dlv 1-1 

x to Trig 
0 to Trig 

Delay 

I-9001 
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1 Time X to 0 J 
fit WJ 

0 

1.530 us 

(CLOCK] 

Figure 19-11. Trigger and Trace Points 

If you want to trace after the trigger point, enter a positive delay. If you 
want to trace before the trigger point (similar to negative time) enter a 
negative delay. The logic analyzer is capable of maximum delays of 
- 2500 seconds to + 2500 seconds. In Transitional mode the maximum 
delay is determined by the number of transitions of the incoming data. 
Data may not be displayed at all settings of Time/Div and Delay. 

Delay Field
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The Delay field allows you to enter a delay. The delay can be either
positive or negative. Delay allows you to place the time window
(selected by TimelDiv) of the acquired data at center screen.

The inverted triangle in the horizontal center of the waveforms area of
the display represents trigger + delay. The vertical dotted line
represents the trigger point (see figure 19-11).
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Figure 19-11. Trigger and Trace Points

If you want to trace after the trigger point. enter a positive delay. Ifyou
want to trace before the trigger point (similar to negative time) enter a
negative delay. The logic analyzer is capable of maximum delays of
- 2500 seconds to + 2500 seconds. In Transitional mode the maximum
delay is determined by the number of transitions of the incoming data.
Data may not be displayed at all settings of TimelDiv and Delay.
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In Glitch mode the maximum delay is 25 seconds, which is controlled 
by memory and sample period (512 x 50ms). The sample rate is also 
dependent on the delay setting. It is represented by the following 
formula: 

if delay c 20 ns 
Hwdelay = 20 ns (this is an instrument constant) 

if delay > 10 ms 
Hwdelay = 10 ms 

else Hwdelay = delay (delay setting in timing waveforms menu) 

Sample period = larger Of: 

Time/Div t 25 or 

absolute value [(delay - Hwdelay) t 2561 

If sample period > 50 ms 

Then sample period = 50 ms 

HP 16528/1653B 
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In Glitch mode the maximum delay is 25 seconds, which is controlled
by memory and sample period (512 x 5Oms). The sample rate is also
dependent on the delay setting. It is represented by the following
formula:

if delay < 20 ns
Hwdelay = 20 ns (this is an instrument constant)

if delay> 10 ms
Hwdelay = 10 ms

else Hwdelay = delay (delay setting in timing waveforms menu)

Sample period = larger of:

TimelDiv.;- 25 or

absolute value [(delay - Hwdelay) .;- 256]

If sample period > 50 ms

Then sample period = 50 ms
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, Timing Analyzer Measurement Example 

Introduction In this chapter you will learn how to use the timing analyzer by setting 
up the logic analyzer to simulate a simple timing measurement. Since 
you may not have the same test circuit available, we will give you the 
measurement results as actually measured by the logic analyzer, 

The exercise in this chapter is organized in a task format. The tasks are 
ordered in the same way you will most likely use them once you become 
an experienced user. The steps in this format are both numbered and 
lettered. The numbered steps state the step objective. The lettered 
steps explain how to accomplish each step objective. There is also an 
example of each menu after it has been properly set up. 

How you use the steps depends on how much you remember from 
chapters 1 through 4 of the Getting Started Guide . If you can set up 
each menu by just looking at the menu picture, go ahead and do so. If 
you need a reminder of what steps you need to perform, follow the 
numbered steps. If you still need more information about “how,” use the 
lettered steps. 

To gain confidence using your logic analyzer, we recommend that you 
configure the menus as you follow the simulated measurement example 
up to section “Acquiring the Data.” From that section unto the end, 
you will see the measurement results on the Timing Waveforms screen 
as if you had the real test circuit connected, and as if you had selected 
RUN. 
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Timing Analyzer Measurement Example

Introduction
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In this chapter you wiIIleam how to use the timing analyzer hy setting
up the logic analyzer to simulate a simple timing measurement. Since
you may not have the same test circuit available, we will give you the
measurement results as actually measured by the logic analyzer,

The exercise in this chapter is organized in a task format. The tasks are
ordered in the same way you will most likely use them once you become
an experienced user. The steps in this format are both numbered and
lettered. The numbered steps state the step objective. The lettered
steps explain how to accomplish each step objective. There is also an
example of each menu after it has been properly set up.

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide. If you can set up
each menu by just looking at the menu picture, go ahead and do so. If
you need a reminder of what steps you need to perform, follow the
numbered steps. Ifyou still need more information about "how," use the
lettered steps.

To gain confidence using your logic analyzer, we recommend that you
configure the menus as you follow the simulated measurement example
up to section "Acquiring the Data." From that section unto the end,
you will see the measurement results on the Timing Waveforms screen
as if you had the real test circuit connected, and as if you had selected
RUN.

Timing Analyzer Measurement Example
20-1



Problem In this exercise, assume you are designing a dynamic RAM memory 
Solving with 
the Timing 
Analyzer 

(DRAM) controller and you must verify the timing of the row address 
strobe (RAS) and the column address strobe (CAS). You are using a 
4116 dynamic RAM and the data book specifies that the minimum time 
from when LRAS is asserted (goes low) to when LCAS is no longer 
asserted (goes high) is 250 ns. You could use an oscilloscope but since 
the timing analyzer will do just fme when you don’t need voltage 
parametrics you decide to go ahead and use the logic analyzer. 

What Am I 
Going to 
Measure? 

After configuring the logic analyzer and hooking it up to your circuit 
under test, you will be measuring the time (x) from when the RAS goes 
low to when the CAS goes high, as shown below. 

RAS 
I 

I 
I 
/ 

CAS 
I 

I 01650805 

Figure 204. RAS and CAS Signals 
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Problem
Solving with
the Timing
Analyzer

What Am I
Going to
Measure?

In this exercise, assume you are designing a dynamic RAM memory
(DRAM) controller and you must verify the timing of the row address
strobe (RAS) and the column address strobe (CAS). You are using a
4116 dynamic RAM and the data book specifies that the minimum time
from when LRAS is asserted (goes low) to when LCAS is no longer
asserted (goes high) is 250 ns. You could use an oscilloscope but since
the timing analyzer will do just fme when you don't need voltage
parametrics you decide to go ahead and use the logic analyzer.

After configuring the logic analyzer and hooking it up to your circuit
under test, you will be measuring the time (x) from when the RAS goes
low to when the CAS goes high, as shown below.

( x)

RAS ---....,

CAS ----
0160.0805

Figure 20-1. RAS and CAS Signals
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How Do I In order to make this timing measurement, you must configure the logic 
_-- 

Configure the analyzer as a timing analyzer. By following these steps you will 

Logic Analyzer? 
configure Analyzer 1 as the timing analyzer. 

If you are in the System Configuration menu you are in the right place 
to get started and you can start with step 2; otherwise, start with step 1. 

1. Using the field in the upper left corner of the display, get the System 
Configuration menu on screen. 

a. Place the cursor on the field in the upper left corner of the display 
and press SELECT. 

b. Place the cursor on System and press SELECT. 

HP 16528/1653B 
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2. In the System Configuration menu, change Analyzer 1 type to 
Timing. If analyzer 1 is already a timing analyzer, go on to step 3. 

a. Place the cursor on the Type: field and press SELECT. 

b. Place the cursor on Timing and press SELECT. 

system Configurstion 

ansl~zer 1 
Name’ LbRCln,fESTj 

Type: 1-1 

I 
Pad 1 

r 

--------s------- 

Unaeelmrd Ansluzor 
Pads - 

I Pad 2 

Figure 20-2. System Configuration Menu 
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How Do I
Configure the
Logic Analyzer?

In order to make this timing measurement, you must configure the logic
analyzer as a timing analyzer. By following these steps you will
configure Analyzer 1 as the timing analyzer.

Ifyou are in the System Configuration menu you are in the right place
to get started and you can start with step 2; otherwise, start with step 1.

1. Using the field in the upper left corner of the display, get the System
Configuration menu on screen.

a. Place the cursor on the field in the upper left corner of the display
and press SELECf.

b. Place the cursor on System and press SELECf.

2. In the System Configuration menu, change Analyzer 1 type to
Timing. If analyzer 1 is already a timing analyzer, go on to step 3.

a. Place the cursor on the TYPe: __ field and press SELECf.

b. Place the cursor on Timing and press SELECT.

IlnllYZlr 1

Nlme' IDRAM_TEST I

ly~e' I TlInl~A i

( ~ulosc.h )

UleJ.llotcClPI

[QTIJ
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Poc S

l- -- •••------
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Figure 20-2. System Configuration Menu
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3. Name Analyzer 1 “DRAM TEST” (optional) 

a. Place the cursor on the Name: 
SELECT. 

field of Analyzer 1 and press 

b. With the Alpha Entry pop-up, change the name to “DRAM TEST” 
(see “How to Enter Alpha Data” in chapter 3 if you need a 
reminder). 

4. Assign pod 1 to the timing analyzer. 

a. Place the cursor on the Pod 1 field and press SELECT. 

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and press 
SELECT. 

Timing Analyzer Measurement Example HP 16528/16538 
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3. Name Analyzer 1 "DRAM TEST" (optional)

a. Place the cursor on the Name: __ field of Analyzer 1 and press
SELECT.

b. With the Alpha Entry pop-up, change the name to "DRAM TEST"
(see "How to Enter Alpha Data" in chapter 3 if you need a
reminder).

4. Assign pod 1 to the timing analyzer.

a. Place the cursor on the Pod 1 field and press SELECT.

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and press
SELECT.

Timing Analyzer Measurement Example
20-4
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Connecting the At this point, if you had a target system with a 4116 DRAM memory 

Probes IC, you would connect the logic analyzer to your system. 

Since you will be assigning Pod 1 bit 0 to the RAS label, you hook Pod 
1 bit 0 to the memory IC pin connected to the RAS signal. You hook 
Pod 1 bit 1 to the IC pin connected to the CAS signal. 

Activity Indicators When the logic analyzer is connected and your target system is running, 
you will see activity indicators, as shown below, at the right-most end 
(least significant bits) of the Pod 1 field in the System Configuration 
menu. This indicates the RAS and CAS signals are transitioning. 

HP 16528/1653B 
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System Configuration 

I 
Activity indicators 

Unassl 
! 

;$ llnalyzcr 

Pod 2 

Figure 20-3. Activity Indicators 
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Connecting the
Probes

At this point, if you had a target system with a 4116 DRAM memory
IC, you would connect the logic analyzer to your system.

Since you will be assigning Pod 1 bit 0 to the RAS label, you hook Pod
1 bit 0 to the memory IC pin connected to the RAS signal. You hook
Pod 1 bit Ito the IC pin connected to the CAS signal.

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see activity indicators, as shown below, at the right-most end
(least significant bits) of the Pod 1 field in the System Configuration
menu. This indicates the RAS and CAS signals are transitioning.
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Configuring the Now that you have configured the system, you are ready to configure 

Timing Analyzer the timing analyzer. You will be: 

l Creating two names (labels) for the input signals 
l Assigning the channels connected to the input signals 
0 Specifying a trigger condition 

1; Display the Timing Format Specification menu. 

a. Press the FORM[AT key on the front panel. 

2. Name two labels, one RAS and one CAS. 

a. Place the cursor on the top field in the label column and press 
SELECT. 

b. Place the cursor on Modify label and press SELECT . 

[DRAfl TEST ]- Tlmlng Format Speclficetion 

Pod 1 

I lTL I 
fictkvity > _____----------- 
Label Pal 15 II.I 87 .,., 0 

-orr- 
-a1f- 
+lrr- 
-Off- 

1 

-err- 
b -off- 

-off- 
i -off- -Gff- 
El I -Gff- 

Figure 20-4. Timing Format Specification Menu 

c. With the Alpha Entry pop-up, change the name of the label to 
RAS. 
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Configuring the
Timing Analyzer

Now that you have configured the system, you are ready to configure
the timing analyzer. You will be:

• Creating two names (labels) for the input signals
• Assigning the channels connected to the input signals
• Specifying a trigger condition

1. Display the Timing Format Specification menu.

a. Press the FORMAT key on the front panel.

2. Name two labels, one RAS and one CAS.

a. Place the cursor on the top field in the label column and press
SELECT.

b. Place the cursor on Modify label and press SELECT .
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Figure 20-4. Timing Format Specification Menu

c. With the Alpha Entry pop-up, change the name of the label to
RAS.
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d. Name the second label CAS by repeating steps a through c. 

3. Assign the channels connected to the input signals (Pod 1 bits 0 and 
1) to the labels RAS and CAS respectively. 

a. Place the cursor on the bit assignment field below Pod 1 and to 
the right of RAS and press SELECT. 

b . Any combination of bits may be assigned to this pod; however, 
you will want only bit 0 assigned to the RAS label. The easiest way 
to assign bits is to press the CLEAR ENTRY key to un-assign any 
assigned bits before you start. 

c. Place the cursor on the period under the 0 in the bit assignment 
pop-up and press SELECT . This will place an asterisk in the 
pop-up for bit 0 indicating Pod 1 bit 0 is now assigned to the RAS 
label. Place cursor on Done and press SELECT to close the 
POP-UP- 

d . Assign Pod 1 bit 1 to the CAS label by moving the cursor to bit 1 
and pressing SELECT. 

Timing Analyzer Measurement Example 
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d. Narne the second label CAS by repeating steps a through c.

3. Assign the channels connected to the input signals (Pod 1 bits 0 and
1) to thc labels RAS and CAS respectively.

a. Place the cursor on the bit assignment field below Pod 1 and to
the right of RAS and press SELECT.

b. Any combination of bits maybe assigned to this pod; however,
you will want only bit 0 assigned to the RAS label. The easiest way
to assign bits is to press the CLEAR ENTRY key to un-assign any
assigned bits before you start.

c. Place the cursor on the period under the 0 in the bit assignment
pop-up and press SELECT. This will place an asterisk in the
pop-up for bit 0 indicating Pod 1 bit 0 is now assigned to the RAS
label. Place cursor on Done and press SELECT to close the
pop-up.

d. Assign Pod 1 bit 1 to the CAS label by moving the cursor to bit 1
and pressing SELECT.

Timing Analyzer Measurement Example
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Specifying a 
Trigger 
Condition 

To capture the data and then place the data of interest in the center of 
the display of the Timing Waveforms menu, you need to tell the logic 
analyzer when to trigger. Since the first event of interest is when the 
LRAS is asserted (negative-going edge of RAS), you need to tell the 
logic analyzer to trigger on a negative-going edge of the RAS signal. 

- 

1. Select the Timing Trace menu by pressing the TRACE key. 

2. Set the trigger so that the logic analyzer triggers on the 
negative-going edge of the RAS. 

a. Place the cursor on the Then find Edge field under the label RAS, 
then press SELECT. 

b. Place the cursor on the . (period) in the pop-up and press 
SELECT once. Pressing SELECT once in this pop-up changes a 
period to J which indicates a negative-going edge. 

c. Place the cursor on Done and press SELECT. The pop-up closes 
and a $ will be located in this field. The $ indicates an edge has 
been specified even though it can’t be shown in the HEX base. 

[TEsTI- llnlng Trace Speclflcatlon 

Trace rnodel~j 

firmed by 1-1 Acauisition model Transltlonal ) 

Label > 

Base ) 
Find 

Patter 

Pro 
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d 
8 lrii 

- 

Figure 20-5. Trigger Edge Specified 
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Specifying a
Trigger
Condition

To capture the data and then place the data of interest in the center of
the display of the Timing Waveforms menu, you need to tell the logic
analyzer when to trigger. Since the fust event of interest is when the
LRAS is asserted (negative-going edge of RAS), you need to tell the
logic analyzer to trigger on a negative-going edge of the RAS signal.

1. Select the Timing Trace menu by pressing the TRACE key.

2. Set the trigger so that the logic analyzer triggers on the
negative-going edge of the RAS.

a. Place the cursor on the Then fmd Edge field under the label RAS,
then press SELECT.

b. Place the cursor on the. (period) in the pop-up and press
SELECT once. Pressing SELECT once in this pop-up changes a
period to ~ which indicates a negative-going edge.

c. Place the cursor on Done and press SELECT. The pop-up closes
and a $ will be located in this field. The $ indicates an edge has
been specified even though it can't be shown in the HEX base.
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Figure 20-5. Trigger Edge Specified
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Acquiring the 
Data 

Now that you have configured and connected the logic analyzer, you 
acquire the data for your measurement by pressing the RUN key. The 
logic analyzer will look for a negative edge on the RAS signal and 
trigger if it sees one. When it triggers, the display switches to the 
Timing Waveforms menu. 

I 
Note ‘@ 

From this point in the exercise unto the end, we will give you the 
measurement results. This way, you will not have to obtain and use an 
identical circuit. 
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Figure 20-6. Timing Waveforms Menu 

The FZAS label shows you the RAS signal and the CAS label shows you 
the CAS signal. Notice the RAS signal goes low at or near the center of 
the waveform display area (horizontal center). 

Acquiring the
Data

I
Note II
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Now that you have configured and connected the logic analyzer, you
acquire the data for your measurement by pressing the RUN key. The
logic analyzer will look for a negative edge on the RAS signal and
trigger if it sees one. When it triggers, the display switches to the
Timing Waveforms menu.

From this point in the exercise unto the end, we will give you the
measurement results. This way, you will not have to obtain and use an
identical circuit.
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Figure 20-6. Timing Waveforms Menu

The RAS label shows you the RAS signal and the CAS label shows you
the CAS signal. Notice the RAS signal goes low at or near the center of
the waveform display area (horizontal center).
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The Timing 
Waveforms 
Menu 

The Timing Waveforms menu differs from the other menus you have 
used so far in this exercise. Besides displaying the acquired data, it has 
menu fields that you use to change the way the acquired data is 
displayed and fields that give you timing answers. Before you can use 
this menu to find answers, you need to know some of the special 
symbols and their functions. The symbols are: 

l TheXandO 
l The V 
l The vertical dotted line 

The X and 0 The X and 0 are markers you use to find your answer. You place them 
on the points of interest on your waveforms, and the logic analyzer 
displays the time between the markers. The X and 0 markers will be in 
the center of the display when X to trig (ger) and 0 to trig (ger) are 
both 0.000 s (see example below). 

pEzzxq - Timing Wsvef ems 

barkers [ Time ] X to Trig 1-1 [Time X to 0 ] 0 s 
Accumulate I] 0 to Trig 1-1 fit l-1 [RASJ 
TImeID Iv -1 0 Delay 71 

11 
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Figure 20-7. X & 0 Markers 

The Timing
Waveforms
Menu

The Timing Waveforms menu differs from the other menus you have
used so far in this exercise. Besides displaying the acquired data, it has
menu fields that you use to change the way the acquired data is
displayed and fields that give you timing answers. Before you can use
this menu to fmd answers, you need to know some of the special
symbols and their fUDctious. The symbols are:

• TheXandO

• The'"
• The vertical dotted line

The X and 0 The X and a are markers you use to fmd your answer. You place them
on the points of interest on your waveforms, and the logic analyzer
displays the time between the markers. The X and a markers will be in
the center of the display when X to trig (ger) and a to trig (ger) are
both 0.000 s (see example below).

!DRM TF<;;T 1- TlII1ng MlIYefonMl

Markerl I Time f )( to Trig I 0 9 I ITlmeXloO I 0 •
Accumlillltll []I[] 0 to Trig I 0 s I At I x nll~kerl ~
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~ /'
~ /'

X and 0 Markers

Figure 20-7. X & 0 Markers
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The V The (inverted triangle) indicates the trace point. Remember, trace 
point = trigger + delay. Since delay in this example is 0.000 s, you will 
see the negative-going edge of the RAS signal at center screen under 
the . 

The VetiiCal The vertical dotted line indicates the trigger point you specified in the 
Dotted Line Timing Trace Specification menu. The vertical dotted line is at center 

screen under the inverted triangle and is superimposed on the 
negative-going edge of the RAS signal. 
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I 
pEcEEF]l- lirrlng Naval ems 

tlarkers [ Time J X to Trig 1-1 [Tome x to 0 1 160 nr 

Plccumulate [?I 0 to Trig v] At pzTzGq pFq 
Tlme/Dlv L-1 Delay [o] I 

Figure 20-8. Inverted Triangle & Vertical Dotted Line 
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The '"

The Vertical
Dotted Line

The (inverted triangle) indicates the trace point. Remember, trace
point = trigger + delay. Since delay in this example is 0.000 s, you will
see the negative-going edge of the RAS signal at center screen under
the.

The vertical dolled line indicates the trigger point you specified in the
Timing Trace Specification menu. The vertical dOlled line is at center
screen under the inverted triangle and is superimposed on the
negative-going edge of the RAS signal.
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Figure 20-8. Inverted Triangle & Vertical Dotted Line
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Configuring the Now that you have acquired the RAS and CAS waveforms, you need to 

Display configure the Timing Waveforms menu for best resolution and to 
- 

obtain your answer. 

Display Resolution You get the best resolution by changing the Time/Div to a value that 
displays one negative-going edge of both the RAS and CAS waveforms. 
Set the Time/Div by following these steps. 

RAS 1-1 
I 

CAS 8-1 I 01650806 

Figure 20-g. RAS and CAS Signals 

1. Place the cursor on Time/Div and press SELECT. The Time/Div 
pop-up appears, showing you the current setting. 

2. While the pop-up is present, rotate the KNOB until your waveform 
shows you only one negative-going edge of the RAS waveform and 
one positive-going edge of the CAS waveform (see above). In this 
example 200 ns is best. 

pEFEq - Tlmlng Msvefoms 
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tl 

;-ii 

ii5 

Figure 20-10. Changing Time/Div. 
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Configuring the
Display

Display Resolution

Now that you have acquired the RAS and CAS waveforms, you need to
confIgure the Timing Waveforms menu for best resolution and to
obtain your answer.

You get the best resolution by changing the TimeJDiv to a value that
displays one negative-going edge of both the RAS and CAS waveforms.
Set the TirneJDiv by following these steps.

RAS ---,

CAS -----,
01650BOG

Figure 20-9. RAS and CAS Signals

1. Place the cursor on TirneJDiv and press SELECT. The Time/Div
pop-up appears, showing you the current setting.

2. While the pop-up is present, rotate the KNOB until your waveform
shows you only one negative-going edge of the RAS waveform and
one positive-going edge of the CAS waveform (see above). In this
example 200 ns is best.

ID~AM TEST 1_ ''--lng I6lllllfllrM

nor~ers I Time 1)( a Trig I
1lI<;.<;.umulot~ c::£:D::J 0 to Trill I

T1me/Dl~ I ZOO ns I Deley I

(, ~ I I 11me .'1 to 0 los
O,IAl~~

o , I

Figure 20-10. Changing Time/Div.
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Making the 
Measurement 

What you want to know is how much time elapses between the time 
RAS goes low and the time CAS goes high again. You will use the X 
and 0 markers to quickly find the answer. Remember, you specified 
the negative-going edge of the RAS to be your trigger point; therefore, 
the X marker should be on this edge if X to Trig = 0. If not, follow 
steps 1 and 2. 

1. Place the cursor on the X to Trig field and press SELECT . A 
pop-up will appear showing you the current time from the X marker 
to the trigger; however, you don’t need to worry about this number 
now. 

2. Rotate the KNOB to place the X marker on the negative-going edge 
of the RAS waveform and press SELECT . The pop-up closes and 
displays X to Trig = 0.000 s. 

HP 16528/1653B Timing Analyzer Measurement Example 
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3. Place the cursor on 0 to Trig and press SELECT . Repeat step 2 
except place the 0 marker on the positive-going edge of the CAS 
waveform and press SELECT. The pop-up closes and displays 0 to 
Trig = 710 ns. 

[DRNl TEST 1 - llalng Llavefams 

narkero r Time 1 n to Trig 10 1 Tlrne x to 0 ] 710 ns 
FIccumula te I] 0 to Trig vj At pciq 1-J 

Tlme/Dlv [I Delay 1-1 0 

Figure 20-I 1. Marker Placement 

Making the
Measurement
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What you want to know is how much time elapses between the time
RAS goes low and the time CAS goes high again. You will use the X
and 0 markers to quickly frod the answer. Remember, you specified
the negative-going edge of the RAS to be your trigger point; therefore,
the X marker should be on this edge if X to Trig = O. Ifnot, follow
steps 1 and 2.

1. Place the cursor on the X to Trig field and press SELECT. A
pop-up will appear showing you the current time from the X marker
to the trigger; however, you don't need to worry about this number
now.

2. Rotate the KNOB to place the X marker on the negative-going edge
of the RAS waveform and press SELECT. The pop-up closes and
displays X to Trig = 0.000 s.

3. Place the cursor on 0 to Trig and press SELECT. Repeat step 2
except place the 0 marker on the positive-going edge of the CAS
waveform and press SELECT. The pop-up closes and displays 0 to
Trig = 710 ns.

!DRAn 1£;T 1- T1Jll"g IUII"flll".

nerkers I TIme Ill. U Trig I 0 , I TImE , tOO I 710 ni

ACCuJllulllle []II] 0 t~ Trig I no " AI liC.ti!!±frJ~
Tlme/Olv I 200 0' I De' Illl I 0 , 0 ,

~

~

,

Figure 20-11. Marker Placement
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Finding the 
Answer 

Your answer could be calculated by adding the X to Trig and 0 to 
Trig times, but you don’t need to bother. The logic analyzer has already 
calculated this answer and displays it in the Time X to 0 field. 

This example indicates the time is 710 ns. Since the data book specifies . 
a minimum of 250 ns, it appears your DRAM controller circuit is 
desired properly. 

[TEsT] - 1 Iming Wavef ems 

barkers [ Time ] X to Trig 1-1 1 Time x to 0 ] 710 ns 
FIccumulats [orrl 0 to Trig [v! At [narker] [RAS] 
Time/D Iv 1-1 Delay !] 0 
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Figure 20-12. Time X to 0 

Finding the
Answer

Your answer could be calculated by adding the X to Trig and a to
Trig times, but you don't need to bother. The logic analyzer has already
calculated this answer and displays it in the Time X to 0 __ field.

This example indicates the time is 710 ns. Since the data book specifies'
a minimum of 250 ns, it appears your DRAM controller circuit is
designed properly.

IORAM TEST i- TiMing Ne.... fa,.s

nerrers I Time Ix to Trig I , , I i lime x " " I '" "'
Ilccumulllly []ID 0 to Tr Ig I '" ns I At I X nllrrer! C!ED
T1me/DI~ I '" "' I DelllY I 0 s I 0, 0

~

~

•

Figure 20-12. Time X to 0
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Summary You have just learned how to make a simple timing measurement with 
the HP 1652B/53B logic analyzer. You have learned to do the following: 

Specified a timing analyzer. 
Assigned pod 1. 
Assigned bits. 
Assigned labels. 
Specifed a trigger condition. 
Learned which probes to connect. 
Acquired the data. 
Configured the display. 
Set the Time/Div for best resolution. 
Positioned the markers for the measurement answer. 

,- 
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You have seen how easy it is to use the timing analyzer to make timing 
measurements that you could have made with a scope. You can use the 
timing analyzer for any timing measurement that doesn’t require 
voltage parametrics or doesn’t go beyond the accuracy of the timing 
analyzer. 

Summary
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You have just learned how to make a simple timing measurement with
the HP 1652B/53B logic analyzer. You have learned to do the foUowing:

• Specified a timing analyzer.
• Assigned pod 1.
• Assigned bits.
• Assigned labels.
• Specifed a trigger condition.
• Learned which prohes to connect.
• Acquired the data.
• Configured the display.
• Set the TimelDiv for best resolution.
• Positioned the markers for the measurement answer.

You have seen how easy it is to use the timing analyzer to make timing
measurements that you could have made with a scope. You can use the
timing analyzer for any timing measurement that doesn't require
voltage parametrics or doesn't go beyond the accuracy of the timing
analyzer.
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21 
- Timing/State Measurement Example 

Introduction In this chapter you will learn how to use the timing and state analyzers 
interactively by setting up the logic analyzer to simulate a simple 
timing/state measurement. Since you may not have the same test 
circuit available, we will give you the measurement results as actually 
measured by the logic analyzer. 

The exercise in this chapter is organized differently than the exercises 
in the previous chapters. Since you have already set up both the timing 
and state analyzers, you should be ready to set them up for this 
simulated measurement by just looking at the menu pictures. 

Any new set-ups in this exercise will be explained in task format steps 
like the previous chapters. 

To gain confidence using your logic analyzer, we recommend that you 
configure the menus as you follow the simulated measurement example 
up to section “Acquiring the Data.” From that section unto the end, 
you will see the measurement results on the display screens as if you 
had the real test circuit connected, and as if you had selected RUN. 

- 
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21
Timing/State Measurement Example

Introduction
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In this chapter you will learn how to use the timing and state analyzers
interactively by setting up the logic analyzer to simulate a simple
timing/state measurement. Since you may not have the same test
circuit available, we will give you the measurement results as actually
measured by the logic analyzer.

The exercise in this chapter is organized differently than the exercises
in the previous chapters. Since you have already set up both the timing
and state analyzers, you should be ready to set them up for this
simulated measurement by just looking at the menu pictures.

Any new set-ups in this exercise will be explained in task format steps
like the previous chapters.

To gain confidence using your logic analyzer, we recommend that you
configure the menus as you follow the simulated measurement exarople
up to section "Acquiring the Data.!1 From that section unto the end,
you will see the measurement results on the display screens as if you
had the real test circuit connected, and as if you had selected RUN.
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Problem SOiViI’lg In this example assume you have designed a microprocessor-controlled 

with the circuit. You have completed the hardware, and the software designer 

Timing/State 
Analyzer 

has completed the software and programmed the ROM (read-only 
memory). When you turn your circuit on for the first time, your circuit 
doesn’t work properly. You have checked the power supply voltages 
and the system clock, and they are working properly. 

. 

Since the circuit has never worked before, you and the software 
engineer aren’t sure if it is a hardware or software problem. You need 
to do some testing to fmd a solution. 

You also notice the circuit fails intermittently. More specifically, it only 
fails when the microprocessor attempts to address a routine that starts 
at address 8930. 

What Am I To see what might be causing the failure, you decide to start where the 

Going to 
Measure? 

microprocessor goes to the routine that starts at address 8930. The first 
thing you check is whether the microprocessor actually addresses 
address 8930. The next thing you check is whether the code is correct in 
all the steps in this routine. 

-. 

Your measurement, then, requires verification of the following: 

l Whether the microprocessor addresses location 8930. 
a Whether all the addresses within the routine are correct. 
l Whether all the data at the addresses in the routine are correct. 

Timing/State Measurement Example 
21-2 

HP 16528/1653B 
Front-Panel Reference 

Problem Solving
with the
Timing/State
Analyzer

What Am I
Going to
Measure?

In this example assume you have designed a microprocessor-controlled
circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
memory). When you turn your circuit on for the fIrst time, your circuit
doesn't work properly. You have checked the power supply voltages
and the system clock, and they are working properly.

Since the circuit has never worked before, you and the software
engineer aren't sure if it is a hardware or software problem. You need
to do some testing to fmd a solution.

You also notice the circuit fails intermittently. More specifically, it only
fails when the microprocessor attempts to address a routine that starts
at address 8930.

To see what might be causing the failure, you decide to start where the
microprocessor goes to the routine that starts at address 8930. The ftrst
thing you check is whether the microprocessor actually addresses
address 8930. The next thing you check is whether the code is correct in
all the steps in this routine.

Your measurement, then, requires verification of the following:

• Whether the microprocessor addresses location 8930.
• Whether all the addresses within the routine are correct.
• Whether all the data at the addresses in the routine are correct.

Timing/State Measurement Example
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If the routine is correct, the state listing displays the following: 

+ 0000 008930 B03C 
+ 0001 008932 61FA 
+ 0002 008934 67F8 
+ 0003 008936 B03C 
+ 0004 00892E 61FA 

How Do I In order to make this measurement, you must configure the logic 

Configure the analyzer as a state analyzer because you want to trigger on a specific 

Logic Analyzer? 
state (8930). You also want to verify that the addresses and data are 
correct in the states of this routine. 

Configure the logic analyzer so that Analyzer 1 is a state analyzer as 
shown below: 

HP 16528/16538 
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I System Conf lgurstlon 
r 

Analyzer 1 

Name 1 1-1 

Type: [-I 

Unassl ;$ llnalyzer 

(4zT-, 

Pod 5 
I 

Figure 21-1. System Configuration Menu 
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How Do I
Configure the
Logic Analyzer?

If the routine is correct, the state listing displays the following:

+ 0000 008930 B03C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 B03C
+ 0004 00892E 61FA

In order to make this measurement, you must configure the logic
analyzer as a state analyzer because you want to trigger on a specific
state (8930). You also want to verify that the addresses and data are
correct in the states of this routine.

Configure the logic analyzer so that Analyzer 1 is a state analyzer as
shown below:

S\lstelll con11gllrltlO/l

Ilnllly:rn 1 flnllyzer 2

Type' I 011

OSCilloscope

[§ID

Poo I

POri 2

Pod 3

HP 1652B/1653B
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Figure 21-1. System Configuration Menu
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Configuring the Now that you have configured the system, you are ready to configure 

State Analyzer the state analyzer. Configure the State Format Specification menu as 
shown: 

[~BOOOSTRTE] - Slate Follra t Speclf Ica tlon 

Clock 

Spcc1f y Symbol b 

:lock Period 

Figure 21-2. State Format Specification Menu 

Configure the State Trace Specification menu as shown: 

[m) - State Trace Speclf lcallon 
Trace mode I-1 

Sequence Levels 
While storing ” any state” 
Trigger on “a” I times 

b Store y any s to te” 
2 

firmed by 

[ Run 1 

Branches 

1 Off ] 

Count 

[ Time 1 

Pres tore 

[ Off J 

Figure 21-3. State Trace Specification Menu 
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Configuring the
State Analyzer

Now that you have configured the system, you are ready to configure
the state analyzer. Configure the State Format Specification menu as
shown:

i66CD05TATEI- sl81e ro.--t Speeltlc:atlDn

CloCk,.

( Spe,afy 5Y1"boU )

CloCk Pf-'OdE=~~k=~ E=~'i'~'~2~=:::J~,: Ii n
, [lock

Pod I
n

C I O(K

Figure 21-2. State Format Specification Menu

Configure the State Trace Specification menu as shown:

!6BOOOSTATE 1- stele TrIce SpecU ie.Hon

T-c.ce modll! Sing Ie I
Sequence live I' Armeo 0,

~
>In ,Ie I tor 1 ng ~ "ny s 1~1,," I 'oo I
Tr lQgfr "', ",," I limes

IJr~nches

Stor .. H any ttete" I '" I
Count

I T,me I
Prestare

I '" I
Looel , ~~

60se , CE!LJiliW

0
!OOa9301~

!)()()()(~KI~

IllJ(lO()()(I~

l)t~)ooot'~

Figure 21-3. State Trace Specification Menu
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Connecting the At this point, if you had a target system with a 68000 microprocessor, 

Probes you would connect the logic analyzer to your system. Since you will be 
assigning labels ADDR and DATA, you will hook the probes to your 
system accordingly: 

l Pod 1 probes 0 through 15 to the data bus lines DO through D15. 
l Pod 2 probes 0 through 15 to the address bus lines A0 through 

A15 
l Pod 3 probes 0 through 7 to the address bus lines Al6 through 

A23. 
l Pod 1, CLK (J clock) to the address strobe (LAS). 

Acquiring the 
Data 

Since you want to capture the data when the microprocessor sends 
address 8930 on the bus, you press the RUN key to arm the state 
analyzer. If the microprocessor sends address 8930, it will trigger the 
state analyzer and switch the display to the State Listing menu. 

I 
Note ‘# 

From this point in the exercise unto the end, we will give you the 
measurement results. This way, you will not have to obtain and use an 
identical circuit. 
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Connecting the
Probes

Acquiring the
Data

•0.
Note fiji
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At this point, if you had a target system with a 68000 microprocessor,
you would connect the logic analyzer to your system. Since you will be
as<igning labels ADDR and DATA, you will hook the probes to your
system accordingly:

• Pod 1 probes 0 through 15 to the data bus lines DO through D15.
• Pod 2 probes 0 through 15 to the address bus lines AO through

A15.
• Pod 3 probes 0 through 7 to the address bus lines A16 through

A23.
• Pod 1, eLK (J clock) to the address strobe (LAS).

Since you want to capture the data when the microprocessor sends
address 8930 on the bus, you press the RUN key to arm the state
analyzer. If the microprocessor sends address 8930, it will trigger the
state analyzer and switch the display to the State Listing menu.

From this point in the exercise unto the end, we will give you the
measurement results. This way, you will not have to obtain and use an
identical circuit.

Timing/State Measurement Example
21-5



Finding the 
Problem 

You look at this listing to see what the data is in states + 0000 through 
+ 0004. You know your routine is five states long. 

The 68000 does address location 8930, so you know that the routine is 
addressed. Now you need to compare the state listing with the 
following correct addresses and data: 

+ 0000 008930 B03C 
+ 0001 008932 61FA 
+ 0002 008934 67F8 
+ 0003 008936 B03C 
+ 0004 00892E 61FA 

As you compare the state listing (shown below) with the above data you 
notice the data at address 8932 is incorrect. Now you need to find out 
why. 

I-1 - (State Listing 7 

1 Off ] 

Label > 
6ase > 

-0007 
-0006 
-0005 
-0004 
4003 
-0002 
-coo 1 
~~~ 
+ooo 1 

0088CA OOFF 
0088CC 6730 
0088CE 48E7 
0086FE 4E75 
008900 3000 
0004F4 0000 
0004F6 8930 
008930 803C 
008932 OOFF - Incorrect Data 

+Ooc2 008934 67FB 
+0003 008936 BOX 
iooo4 OOB92E 6lFA 
+0005 008930 BO3C 
+0006 0004FU 0000 
+Qoo7 0004F6 8930 
wooe ooe92fi 4EFC\ 
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Finding the
Problem

You look at this listing to see what the data is in states + 0000 through
+ 0004. You know your routine is five states long.

The 68000 does address location 8930, so you know that the routine is
addressed. Now you need to compare the state listing with the
following correct addresses and data:

+ 0000 008930 B03C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 B03C
+ 0004 00892E 61FA

As you compare the state listing (shown below) with the above data you
notice the data at address 8932 is incorrect. Now you need to find out
why.

J6eOOCST~TE: 1- IStllte liSting I

L~bel

B~se

-0007
-<'lOaf>
-0005
-0004
-<l003
-<l002
--i)QOl
!+<loaol
+0001
+0002
+0003
.;{lOO<l
+<laos
+{lOM
+¢OO7
-t<JOOEl

OOEleCA
OOl!lIlC[
OOEHlCE
OOBerE
DOMOO
OOD<l,4
OOO<Wf
001:1930
00B932
Doe934
00M36
OOB92E
0019930
0004,4
0004ni
00692A

DorF
6730
<leE?
4(7~

300e
0000
El930
B03C

00"_ Incorrect Data
67,6
El03C
61rl1l
flOK
0000
B930
4Erl<
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Your frost assumption is that incorrect data is stored to this memory 
location. Assume this routine is in ROM since it is part of the operating 
system for your circuit. Since the ROM is programmed by the software 
designer, you have the software designer verify whether or not the data 
at address 8932 is correct. The software designer telIs you that the data 
is correct. Now what do you do? 

Now it’s time to look at the hardware to see if it is causing incorrect 
data when the microprocessor reads this memory address. You decide 
you want to see what is happening on the address and data buses 
during this routine in the time domain. 

In order to see the time domain, you need the timing analyzer. 

What Since the problem exists during the routine that starts at address 8930, 

Additional you decide you want to see the timing waveforms on the address and 

Measurements 
data bus when the routine is running. You also want to see the control 
signals that control the read cycle. You will then compare the 

Must I Make? waveforms with the timing diagrams in the 68000 data book. 

Your measurement, then, requires verification of the following: 

HP 16526/16538 
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The control signals you must check are listed below: 

Correct timing of the control signals. 
Stable addresses and data during the memory read. 

l System clock. 
l Address strobe (AS). 
l Lower and upper data strobes (LDS and UDS). 
l Data transfer acknowledge (DTACK). 
l Read/write (R/W). 
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What
Additional
Measurements
Must I Make?

Your frrst assumption is that incorrect data is stored to this memory
location. Assume this routine is in ROM since it is part of the operating
system for your circuit. Since the ROM is programmed by the software
designer, you have the software designer verify whether or not the data
at address 8932 is correct. The software designer tells you that the data
is correct. Now what do you do?

Now it's time to look at the hardware to see if it is causing incorrect
data when the microprocessor reads this memory address. You decide
you want to see what is happening on the address and data buses
during this routine in the time domain.

In order to see the time domain, you need the timing analyzer.

Since the problem exists during the routine that starts at address 8930,
you decide you want to see the timing waveforms on the address and
data bus when the Toutine is running. You also want to see the control
signals that control the read cycle. You will then compare the
waveforms with the timing diagrams in the 68000 data book.

Your measurement, then, requires verification of the following:

• Correct timing of the control signals.
• Stable addresses and data during the memory read.

The control signals you must check are listed below:

HP 16528/16538
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•
•
•
•
•

System clock.
Address strobe (AS).
Lower and upper data strobes (LOS and UDS).
Data transfer acknowledge (DTACK).
Read/write (R/W).
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How Do I 
Re-Configure 
the Logic 

In order to make this measurement, you must reconfigure the logic 
analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a 
state analyzer since you will use the state analyzer to trigger on address 
8930. 

- 

Analyzer? 

Configure the logic analyzer so Analyzer 2 is a timing analyzer as 
shown: 

Systiwi Conflgurstlon 

Ilnalyzer 2 ’ 

Figure 21-5. System Configuration Menu 

Connecting the At this point you would connect the probes of pods 4 and 5 as follows: 

Timing Analyzer 
Probes 

l Pod 4 bit 0 to address strobe (AS). 
l Pod 4 bit 1 to the system clock. I 
l Pod 4 bit 2 to low data strobe (LDS). 
l Pod 4 bit 3 to upper data strobe (UDS). 
l Pod 4 bit 4 to the read/write (R/W). 
l Pod 4 bit 5 to data transfer acknowledge (DTACK). 
l Pod 5 bits 0 through 7 to address lines A0 through A7. 
l Pod 5 bits 8 through 15 to data lines DO through D7. 
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How Do I
Re-Configure
the Logic
Analyzer?

In order to make this measurement, you must re.configure the logic
analyzer sO Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a
state analyzer since you will use the state analyzer to trigger on address
8930.

Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown:

SUS till CoM 19urellOn

AnoJy:Ur 1

NlIme, ItiBOOOSTATE I

T~pe' I 5tet&

POd I

Po~ 2

Ilnelyzer 2

Neme' !63000TIMNuI
Type' I Tlml ng

( ll11tosnle 1

Otc1110.cope I
[QEj

Connecting the
Timing Analyzer
Probes

Figure 21-5. System Configuration Menu

At this point you would connect the probes of pods 4 and 5 as follows:

• Pod 4 bit 0 to address strobe (AS).
• Pod 4 bit 1 to the system clock.
• Pod 4 bit 2 to low data strobe (LDS).
• Pod 4 bit 3 to upper data strobe (UDS).
• Pod 4 bit 4 to the read/write (R/W).
• Pod 4 bit 5 to data transfer acknowledge (DTACK).
• Pod 5 bits 0 through 7 to addre" lines AO through A7.
• Pod 5 bits 8 through 15 to data lines DO through D7 .
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,- 
Configuring the Now that you have configured the system, you are ready to configure 

the timing analyzer. Configure the Timing Format Specification menu Timing Analyzer as shown . . 
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I6BOOOTItlNG] - Tlnlng Forna t Speclf Its tlon Spcclf y Symbols 

Pod 5 Pod 4 
t -. i r e-. 1 
1 I IL I L I IL I 

CIctivity > _____-_--------- -------- ---- ---- 
Label Pal IS .,.. 87 .,,. 0 15 . . . . 87 . . . . 0 

~~~~ 

-off- 

I 
-off- 
-13ff- 

Figure 21-6. Timing Format Specification Menu 

Configure the Timing Trace Specification as shown: 

pEijsfS]- Tlmlng Trace Speclflcatlon 
Trace mocle[T] 

FIrmed bu I-1 Requisition mode[Transltional ] 

Label > IcLozc:ilFIsmi;lDSllDTCICKmllADDRm] 

Base ) LHexjiHexIIHex!iHerjIl 
Find 

Pattern IXIIXIIUIIrnII] 

present for I>I L 30 ns ] 

Figure 21-7. Timing Trace Specification Menu 

Configuring the
Timing Analyzer

Now that you have configured the system, you are ready to configure
the timing analyzer. Configure the Timing Format Specification menu
as shown:

16e1000T!MNGI- il.lng Forut Speciflc.110n ( Spenfy 5\l1li0 .. 11

Activity>

PM 5
TTL TTL

LeOE I
CLOCK
os
COS
"OS
ClACK

'"ADDIl
DATA
-{Jlf-

-clf-
-Q1f-
-{]f 1-
-(JII-
-(lff-

':'~"." 0 ~"." .0. .. .., .
.;. .
.;. I .
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Figure 21-6. Timing Format Specification Menu

Configure the Timing Trace Specification as shown:

1151'1000TtMNG 1- Hilling Irel:e SpeclflCllUon

Tree. mOdel slngl! i
Armed bill Run I f1cQuisilion mOd~iTronSl~lonOII

LUll> iCLO:K i~~~iDTACK !~§QQOIOATA I

lIe,e' CE!:U~c::E:!LJ:::E:iW~~c::Ei:;:][!!!LJ

r I;: Itern o::::::Jo:::::Jo::::Jo:::::::Jo::=Jc::::c::JOODLJ

prlSenl lor ~ I 30 ns

Tnen lInd

"" c:=:::Jc:=:::J[==C::::::::][==:Jc:=:::Jc:=:::Jc:=:::J

Figure 21-7. Timing Trace Specification Menu
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Setting the 
Timing 
Analyzer 
Trigger 

Your timing measurement requires the timing analyzer to display the 
timing waveforms present on the buses when the routine is running. 
Since you triggered the state analyzer on address 8930, you want to 
trigger the timing analyzer so the timing waveforms can be time 
correlated with the state listing. 

To set up the logic analyzer so that the state analyzer triggers the 
timing analyzer, perform these steps: 

1. Display the Timing Trace Specification menu. 

2. Place the cursor on the Armed by field and press SELECT. 

3. Place the cursor on the 68000STATE option in the pop-up and 
press SELECT. 

Your timing trace specification should match the menu shown: 

State Analyzer 
Arms Timing 
Analyzer 

piiZEK+ Tlmlng Trace Speclflcatlon 
Trace mode[~[ 
*firmed by 1-1 flcquisition mode[ Transitional 1 

Label > lCLoCKllFlSI[LDSllUDSmIJR/HmjlDFITCI] 

Base ) pzlIjHexI[HexIIHerII] 
Find 

Pat tern [77llixIImmKjll 

present for 1,1 1 30 ns ] 

Thin I lncl 

Edge D.DI[.li.aD 

Figure 21-8. Armed by 68000 STATE 
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Setting the
Timing
Analyzer
Trigger

Your timing measurement requires the timing analyzer to display the
timing waveforms present on the buses when the routine is running.
Since you triggered the state analyzer on address 8930, you want to
trigger the timing analyzer so the timing waveforms can be time
correlated with the state listing.

Tu s~t up the logic analyzer so that the state analyzer triggers the
timing analyzer, perform these steps:

1. Display the Timing Trace Specification menu.

2. Place the cursor on the Armed by __ field and press SELECf.

3. Place the cursor on the 68000STATE option in the pop-up and
press SELECT.

Your timing trace specification should match the menu shown:

State An~I~Y~Z~e:r_~~16~'~OO~'~-1~"~G~I-iH~.~"~'~1~"~'~'~S~P'~"~'~I'~'~U~'~":::::;;;;JArms Timing Tro" moasl Singi. I

Analyzer Armed by 16BooosnHE! Acoul$itio~ m~del TrOnsltlonol I

L(lb~1 > IC,-OCK !~lbQL:J~I!DTACK il~iADDP !~

BO!!) lJ!:!UillWr:::B::!:LJ~CE!UI::E:!U!He~ 1CE:!W

rl;:llern c:::L:Jcr:Jc:::cJc:c:Jc:::L:Jo=JDDI2D

Tnin lind"" ========

Figure 21-8. Armed by 68000 STATE
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Time Correlating I 11 order to time correlate the data, the logic analyzer must store the 

the Data timing relationships between states. Since the timing analyzer samples 
asynchronously and the state analyzer samples synchronously, the logic 
analyzer must use the stored timing relationship of the data to 
reconstruct a time correlated display. 

To set up the logic analyzer to keep track of these timing relationships, 
turn on a counter in the State Trace Specification menu. The following 
steps show you how: 

1. Display the State Trace Specification menu. 

2. Place the cursor in the field just below Count on the right side of 
the display and press SELECT. 

HP 16528/1653B Timing/State Measurement Example 
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3. Place the cursor on the Time option and press SELECT. The 
counter will now be able to keep track of time for the time 
correlation. 

p5i%zFq- State Trace Speciflcstlon 
Trace mcde 1-1 

Sequence Levels 
Hhile storing ” any state” 
Trigger on “0” I times 

Store ” any t to te” 

Armed by 
[ Run ) 

Branches 
1 Off ] 

Count 

[ Time ) 

Pres tore 
1 Off 1 

Figure 21-9. Count Set to Time 

Time Correlating
the Data
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In order to time correlate the data, the logic analyzer must store the
timing relationships between states. Since the timing analyzer samples
asynchronously and the state analyzer samples synchronously, the logic
analyzer must use the stored timing relationship of the data to
reconstruct a time correlated display.

To set up the logic analyzer to keep track of these timing relationships,
turn on a counter in the State Trace Specification menu. The following
steps show you how:

1. Display the State Trace Specification menu.

2. Place the cursor in the field just below Count on the right side of
the display and press SELECT.

3. Place the cursor on the Time option and press SELECT. The
counter will now be able to keep track of time for the time
correlation.

II5I'lOOOSTATE i- StUe Trice Speclf1cel1oll

TraCI IT'.Cde I S 1ng I e I
~ ..qu..nce l ..y" I .. Armed by

~
H~ll. storIng N ony stat." I 'O' I
Tr 199tr on "0" , times

llranChfS

Store N IIny ,tote·· I '" I
Count

! Tlfne I
Prutore

I '" I
LOOII > ~iQm:J

Bese ) 0i:iLJCE!LJ

0
IOOfl\lJOI~

1)<)()()(~l(I~

1)Cl()Cl()(l(I~

!)()()/lO(l(iCEID

Figure 21-9. Count Sella Time
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Re-acquiring 
the Data 

After you connect the probes of pods 4 and 5 to your circuit, all you 
have to do is press RUN. When the logic analyzer acquires the data it 
switches the display to the State Listing menu unless you switched one 
of the other menus to the timing analyzer after reconfiguring the State 
Trace menu. Regardless of which menu is displayed, change the display 
to the Mixed Mode. 

Mixed Mode The Mixed mode display shows you both the State Listing and Timing 

Display Waveforms menus simultaneously. To change the display to the Mixed 
Mode: 

1. Place the cursor on the field in the upper left corner of the display 
and press SELECT. 

2. Place the cursor on Mixed Mode and press SELECT. You will 
now see the mixed display as shown: 

Inl~ea note]- Display 6eOOOST~lE- State Ustug I 

0004F4 I .24 us I 8 I+ooooJ +ooc2 woo3 -000 +ooo 1 I 0004F6 008930 008932 008934 008936 803C 8930 OOFF 67Ff3 803C I I.24 I I I .24 .24 .26 .24 us us US us us 

6BOOOlItWB - Timing Ww8forms X to Trigger 0 s 
Tlme/Div 1 500 ns 1 Delay [ 0 6 ] 0 to Trigger 0 6 , 

6 \ 1 I I 1 r I 

Figure 21-10. Mixed Mode Display 
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- Re-acquiring
the Data

After you connect tbe probes of pods 4 and 5 to your circuit, all you
bave to do is press RUN. When tbe logic analyzer acquires tbe data it
switcbes tbe display to tbe State Listing menu unless you switcbed one
of tbe otber menus to tbe timing analyzer after reconfiguring tbe State
Trace menu. Regardless of wbicb menu is displayed, cbange tbe display
to tbe Mixed Mode.

Mixed Mode
Display

Tbe Mixed mode display sbows you botb tbe State Listing and Timing
Waveforms menus simultaneously. To cbange tbe display to tbe Mixed
Mode:

1. Place tbe cursor on tbe field in tbe upper left corner of tbe display
and press SELECT.

2. Place tbe cursor on Mixed Mode and press SELECT. You will
now see the mixed display as shown;

o ,
o s I

x to Tr igller
o to Tr [ggaro •

Irll~e~ Moce i- D.uploV 68000SlAlE_ Stllte LlStlng

Lebel >~~I Time
B~se >~~ R~l

~003 OOtl900 3000 1.2El 1,1$

-0002 OOO.QF.Q 0000 1.24 us
~OOl 000"',(5 (1930 1.204 us

M'()Qoo! 008930 El03C 1.24 us
-+(JOOI 008932 OOFf 1.241,19
...000 OOfl9341 157,8 I .2E1 uS
+0003 001:1936 SOle 1.24 us

6&OOOTInNG • 11.1n9 .......,onlS

Tllne/Oj" I 500 ns I De18~

=

Figure 21-10. Mixed Mode Display
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- 
Interpreting the In the Mixed Mode display the state listing is in the top half of the 

Display screen and the timing waveforms are in the lower half. The important 
thing to remember is that you time correlated this display so you could 
see what is happening in the time domain during the faulty routine. 

Notice that the trigger point in both parts of the display is the same as it 
was when the displays were separate. The trigger in the state listing is 
in the box containing + 0000 and the trigger of the timing waveform is 
the vertical dotted line. 

As you look at the mixed display, you notice nothing wrong except the 
data at address 8932 is incorrect. However, you are seeing only one bit 
each of the address and the data. To see all the data and addresses in 
the timing waveform part of the display, you must overlap them. 

HP 16528/1653B Timing/State Measurement Example 
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[ml- DlsDlay 68000SIATE- State Llsting 

0004FP 1.24 us 
-000 1 OOOPF6 8930 1.24 us 

Ifl+oooo] 008930 803C 1 .24 US 
+clOOl I .24 us 
4002 008934 67F8 1.28 us 
woo3 000936 BOX 1 .24 us 

6bOOOTImG - Timing Wweforms X to Trigger I 0 s 

Tlme/Div 1 500 ns 1 Delay [ 0 b ] 0 to Trigger 0 b& 
# 

Figure 21-11. Interpreting the Display 

Interpreting the
Display
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In the Mixed Mode display the state listing is in the top half of the
screen and the timing waveforms are in the lower half. The important
thing to remember is that you time correlated this display so you could
see what is happening in the time domain during the faulty routine.

Notice that the trigger point in both parts of the display is the same as it
was when the displays were separate. The trigger in the state listing is
in the box containing + 0000 and the trigger of the timing waveform is
the vertical dotted line.

As you look at the mixed display, you notice nothing wrong except the
data at address 8932 is incorrect. However, you are seeing only one bit
each of the address and the data. To see all the data and addresses in
the timing waveform part of the display, you must overlap them.

It::.,c Moo.l- DJ.splllU 6B0005UllE~ Stell LUllng

LeDe 1 >

~~I
Tlmr

iEese > He. 'Hex Re 1

-<lOC3 OOe90Q 3000 I .26 us
-0002 O()Q4r4 MOO I .14 uS
-COOl OOO.:lF"6 11930 I ,24 us

~I+()oool 0013930 ElO3C 1.24 us
-+(1001 006932 oorF 1.24 us
.-<JOD2 OO!l9J4 61;S I .2!l uo
-+<lOO3 0013<;36 ElO3C I ,24 uS

61l000THING - HRing IlIIIIvefan15 , to Tr illyer 0 ,
Tlm~/Oiv I SO, "' I O.. l"~ 0 . , 10 Tr ig!l"r I , a I

I
U"1...~~""l...I1...I1...J[1..n ...r\J"l..rLrcr~ = ~

: ~,

Figure 21-11. Interpreting the Display
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Overlapping 
Timing 
Waveforms 

Since you see nothing wrong with the timing waveforms so far, you 
think unstable data may be on the data lines during the read cycle. In 
order to see unstable data, you must be able to see all the data lines 
during the read and look for transitions. Overlapping the waveforms 
allows you to do this. To overlap waveforms, follow these steps: 

- 

1. Place the cursor on the 00 of the ADDR 00 label and press 
SELECT. The following pop-up opens in which you specify the bit 
or bits of the address bus you want to overlap. 

-0001 0004F6 8930 1.24 us 
jjl+oooo] 008930 803C 1 .24 us 

NO0 1 008932 OOFF I .24 us 
+Qoo2 008934 67F8 I .28 us 
MOO3 008936 803C I .24 us 

6b000TIllNG - Timing naveforms X tcj Trigger 0 s’ 

Tlme/Div 71 Delay [of] 0 to 0 s Trigger 

h I 1 1 i I 

Figure 21-12. Overlapping Timing Waveforms 

2. Rotate the KNOB until all is displayed and press SELECT. All 
the address bits will be overlapped on one line. 

3. Repeat step 2 except overlap the data bits. 
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Overlapping
Timing
Waveforms

Since you see nothing wrong with the timing waveforms so far, you
think unstable data may be on the data lines during the read cycle. In
order to see unstable data, you must be able to see all the data lines
during the read and look for transitions. Overlapping the waveforms
allows you to do this. To overlap waveforms, follow these steps:

1. Place the cursor on the ()() of the ADDR 00 label and press
SELECf. The following pop-up opens in which you specify the bit
or bits of the address bus you want to overlap.

IM1~8C Mooe 1- Duploy 00 STATE - Stllte atlng

1..0s) :>~, NIT IlH "'Ietl ~II
Elose :>~ He

-<lOOJ 00e900 30 0 II

~Z~~ gZZ~~~ ~g~":-:-,-,,,,-"-,---,
~I+()oool OOEl9JC B03C I .:24 ~s

+0001 006C;J~ oorr 1,24 liS
+(lOO] 00893<: 67F15 I ,28 us
+(lOO) 00El93t 60JC 1,24 US

65000TInNG - TimIng MllvelOrJIS J( tu Trigger 0 s

Figure 21-12. Overlapping Timing Waveforms

2. Rotate the KNOB until all is displayed and press SELECf. All
the address bits will be overlapped on one line.

3. Repeat step 2 except overlap the data bits.
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Finding the 
Answer 

As you look at the overlapping waveforms, you notice there are 
transitions on the data lines during the read cycle, indicating the data is 
unstable. You have found the probable cause of the problem in this 
routine. Additional troubleshooting of the hardware will identify the 
actual cause. 

HP 16528/1653B Timing/State Measurement Example 
Front-Panel Reference 21-l 5 

[ml- Display 68000STll1E- State Listing 

-0003 ooe900 3000 I.28 us 
-0002 OOOdFC 0000 I .24 us 
-Qoo 1 0004F6 8930 I .24 us 

iggG?ij 008930 803C 1.24 US 
+ooo I 008932 OOFF I .24 US 
+0002 008934 67F8 I .28 us 
+Ooo3 008936 BO3C I .24 US 

6800OTItlNG - Timing mvef arms X to Trigger 0 s 

Tlme/Dtv [ SO0 ns ] Delay [ 0 s ] 0 to Trigger _ 0 S _ 
# 

V 
Unstable Data 

Figure 21-13. Unstable Data 

Finding the
Answer

As you look at the overlapping waveforms, you notice there are
transitions on the data lines during the read cycle, indicating the data is
unstable. You have found the probable cause of the problem in this
routine. Additional troubleshooting of the hardware will identify the
actual cause.

It: I ~e~ r,Me 1- Displey 611000STATE - Stllte L16t1ng
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B~se ~~ Rei

-<JOO] 00e900 300e I.:W Y$
--(lOal OOO.:lF.<; 0000 I ,N us
-oOCl 0004,15 e93C 1.24 uS

a8&Q.Ql OOe930 B03C 1.:24 Ul
"';'001 00B03:2 oorr 1.24 u.
+0002 OOe..3.: 157,6 1.28 uS
+OOC3 OOl:l93f B03C 1.24 us

68000TII'ING - 11.1ng "'",.fontS
TlmetDi~ I 500 ns I Deley I
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o 5 I 0 to Trigger 61

HP 16528/16538
Front-Panel Reference

Unstable Data

Figure 21-13. Unstable Data
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Summary You have just learned how to use the timing and state analyzers 
interactively to find a problem that first appeared to be a software 
problem, but actually was a hardware problem. 

You have learned to do the following: 

l Trigger one analyzer with the other. 
l Time correlate measurement data. 
l Interpret the Mixed mode display. 
0 Overlap timing waveforms. 

If you have an HP 1653B, you do not have enough channels to 
simultaneously capture all the data for a 68000. But, since you probably 
aren’t working with 16-bit microprocessors, this exercise is still valuable 
because it shows you how to make the same kind of measurement on an 
eight-bit microprocessor. 
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Summary You have just learned how to use the timing and state analyzers
interactively to fwd a problem that fIrst appeared to be a software
problem, but actually was a hardware problem.

You have learned to do the following:

• Trigger one analyzer with the other.
• Time correlate measurement data.
• Interpret the Mixed mode display.
• Overlap timing waveforms.

If you have an HP 1653B, you do not have enough channels to
simultaneously capture all the data for a 68000. But, since you probably
aren't working with 16-bit microprocessors, this exercise is still valuable
because it shows you how to make the same kind of measurement on an
eight-bit microprocessor.
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The Oscilloscope 

- 

Introduction This chapter introduces the oscilloscope and gives an overview of the 
main menus that you will use on your oscilloscope. Also included are 
scope menu maps. The purpose and functions of each menu are 
explained in detail in the following chapters. 

l Chapter 23 explains the Channel Menu. 
l Chapter 24 explains the Trigger Menu. 
l Chapter 25 explains the Waveforms Menu. 
l Chapter 26 explains Mixed Mode Displays. 
l Chapter 27 gives you a basic mixed mode measurement example. 

An actual signal from the compensation signal output is used through 
out most of these chapters to better illustrate how to use the different 
oscilloscope menus. If you need an introduction to oscilloscopes, refer 
to Feeling Comfortable with Digitizing Oscilloscopes. 

The Scope The oscilloscope in the HP 1652B/1653B Logic Analyzer is a 

(An Overview) 2 channel, 400 megasample/second, 100 MHz single-shot and repetitive 
(repetitive single-shot) bandwidth scope. It is turned on/off from the 
System Configuration menu with the Channel, Trigger and Waveforms 
menus accessed from front panel keys. The scope can be armed by the 
analyzer or an external BNC. 

Scope Menu 
Maps 

The scope menu maps show you the fields and the available options of 
each field within the three menus. The menu maps will help you get an 
overview of each menu as well as provide a quick reference of what 
each menu contains. Waveform selection is available in all main menus 
and is shown in the Waveform Selection Menu Map. 

HP 16528/1653B 
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This chapter introduces the oscilloscope and gives an overview of the
main menus that you will use on your oscilloscope. Also included are
scope menu maps. The purpose and functions of each menu are
explained in detail in the following chapters.

• Chapter 23 explains the Channel Menu.
• Chapter 24 explains the Trigger Menu.
• Chapter 25 explains the Waveforms Menu.
• Chapter 26 explains Mixed Mode Displays.
• Chapter 27 gives you a basic mixed mode measurement example.

An actual signal from the compensation signal output is used through
out most of these chapters to beller illustrate how to use the different
oscilloscope menus. Ifyou need an introduction to oscilloscopes, refer
to Feeling Comjonable with Digitizing Oscilloscopes.

The oscilloscope in the HP 1652B/1653B Logic Analyzer is a
2 channel, 400 megasample/second, 100 MHz single-shot and repetitive
(repetitive single-shot) bandwidth scope. It is turned on/off from the
System Configuration menu with the Channel, Trigger and Waveforms
menus accessed from front panel keys. The scope can be armed by the
analyzer or an external BNe.

The scope menu maps show you the fields and the available options of
each field within the three menus. The menu maps will help you get an
overview of each menu as well as provide a quick reference of what
each menu contains. Waveform selection is available in all main menus
and is shown in the Waveform Selection Menu Map.
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Menu Map Oscilloscope 
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I - Waveform Selection Menu Map 
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The Channel
Menu Map
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The Trigger 
Menu Map 
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Menu Overview The oscilloscope menus are: - 

l Channel 
Timebase Function 
Autoscale Function 

l Trigger 
Calibration Function 

0 Waveforms 
Auto-measure Function 
Marker Measurement Function 

An illustration for each main menu is given at the beginning of each 
chapter. As new menu fields and pop-up fields appear, a new 
illustration will be shown. Use these illustrations to help in identifying 
the field being discussed. 

The Channel menu (CHAN key) controls the vertical sensitivity, offset, 
probe attenuation, and input impedance of both input channels. In 
addition, the timebase functions of seconds/division (s/Div) and delay 
are controlled in this menu. The s/Div and delay can be controlled in 
the other main menus as well, but will be defined in the Channel Menu 
chapter. 

Like the timebase functions, the autoscale function is available in all 
main menus, but is defined in the Channel Menu chapter. 
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22-6 

HP 16528/1653B 
Front-Panel Reference 

Menu Overview

The Oscilloscope
22-6

The oscilloscope menus are:

• Channel
Timebase Function
Autoscale Function

• Trigger
Calibration Function

• Waveforms
Auto-measure Function
Marker Measurement Function

An illustration for each main menu is given at the beginning of each
cbapter. As new menu fields and pop-up fields appear, a new
illustration will be shown. Use these illustrations to help in identifying
the field being discussed.

The Channel menu (CHAN key) controls the vertical sensitivity, offset,
probe attenuation, and input impedance of both input channels. In
addition, the timebase functions of seconds/division (s!Div) and delay
are controlled in this menu. The s!Div and delay can be controlled in
the other main menus as well, but will be defined in the Channel Menu
chapter.

Like the timebase functions, the autoscale function is available in all
main menus, but is defined in the Channel Menu chapter.
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The Trigger menu (TRIG key) controls the selection of trigger modes, 
input source, level, slope, and auto-trigger. Selection of the arming 
source and run mode is also controlled in this menu. 

Access to the oscilloscope calibration menu is done through this menu. 
When the calibration field is selected, new menus will appear that 
guide you through the calibration process. The calibration procedure is 
found in Appendix D. 

The Waveforms menu (DISPLAY key) controls the display mode, 
connect the dots, and grid on/off. Also included in this menu is the 
Auto-measure function and Marker measurement criterion set-up. 

At power up, the System Configuration menu defaults the oscilloscope 
to on. All main oscilloscope menus can be selected from the front 
panel keys. 

- 
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The Trigger menu (TRIG key) controls the selection of trigger modes,
input source, level, slope, and auto-trigger. Selection of the arming
source and run mode is also controlled in this menu.

Access to the oscilloscope calibration menu is done through this menu.
When the calibration field is selected, new menus will appear that
guide you through the calibration process. The calibration procedure is
found in Appendix D.

The Waveforms menu (DISPLAY key) controls the display mode,
connect the dots, and grid on/off. Also included in this menu is the
Auto-measure function and Marker measurement criterion set-up.

At power up, the System Configuration menu defaults the oscilloscope
to on. All main oscilloscope menus can be selected from the front
panel keys.
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7 Channel Menu 

Introduction The Channel menu controls the vertical sensitivity, offset, probe 
attenuation factor, and input impedance of all input channels, as well 
as the probe attenuation factor. The Channel menu also allows you to 
preset vertical sensitivity, offset, and trigger level for ECL and TTL 
logic levels. The default Channel menu is shown below. 

Channel Menu 
Fields 

IT]- Channel 

Input (CH] V/Dlv [ 1.500 V 1 Offset [ 2.500 V 1 
Probe [10] Impedance I] Preset IT] 
s/Dlv [ 10.00 US j Delay [ 0 b] 

, 
CH 

1 

Figure 23-l. Channel Menu 

hIput Field The Input field is located on the left side of the top row of fields. It 
selects the input source for the channel parameters displayed on the 
Channel Specification menu. 

The default Input field selection is channel 1. When you select the 
Input field, it will toggle from CH 1 to CH 2. 
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23
Channel Menu

Introduction

Channel Menu
Fields

The Channel menu controls the vertical sensitivity, offset, probe
attenuation factor, and input impedance of all input channels, as well
as the probe attenuation factor. The Channel menu also allows you to
preset vertical sensitivity, offset, and trigger level for ECL and TTL
logic levels. The default Channel menu is shown below.

I ;cope 1- [hllll.11 ( Autuute I

Input ~ II/Dly I 1.500 V j Off set I 2,500 , I
Probe w I i Impeocnce I I t1l)nm i Preut [J'j';:]
!i/O 1', I 10 00 U$ I De I ~\1 I 0 i I

=

=

Figure 23·1. Channel Menu

Input Field The Input field is located on the left side of the top row of fields. It
selects the input source for the channel parameters displayed on the
Channel Specification menu.

The default Input field selection is channell. When you select the
Input field, it will toggle from CH 1 to CH 2.
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V/Div Field The V/Div field is located in the middle of the top row of fields. It sets 
the vertical sensitivity of the channel selected in the Input field. 
Vertical sensitivity determines the size of a waveform displayed on 
screen and is measured in volts/division. Each waveform display is 
divided into four vertical divisions. The divisions are marked by small 
tick marks at the left and right sides of the waveform display. 

When the V/Div field is selected, a pop-up will appear which allows the 
vertical sensitivity to be changed by turning the knob. See upper 
pop-up in figure 23-2. 

As the vertical sensitivity is changed, the signal expands and 
compresses in both directions vertically from the center of the display. 
When probe field is set to lO:l, the vertical sensitivity will change in a 
l-2-5 sequence from 150 mV/div to 100 V/div. 

Vertical sensitivity can also be entered from the keypad. A Numeric 
Entry pop-up will appear when the first numeric key is touched. See 
lower pop-up in figure 23-2. 

Keypad entry pop-up A 

IScope]- Channel 

Input pi-T-1 V/D1 Offset 
Preset 

[ 2 500 v J 

I 

Figure 23-2. V/Div Entry Pop-ups 

Any value from 150 mV/div to 100 V/div can be entered from the 
keypad. The vertical sensitivity value can be set to the two most 
significant digits. For example, if you entered a value of 154 mV, the 
value would be rounded to 150 mV. 

Channel Menu 
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V/Div Field The V/Div field is located in the middle of the top row of fields. It sets
the vertical sensitivity of the channel selected in the Input field.
Vertical sensitivity determines the size of a waveform displayed on
screen and is measured in volts/division. Each waveform display is
divided into four vertical divisions. The divisions are marked by small
tick marks at the left and right sides of the waveform display.

When the VIDiv field is selected, a pop-up will appear whieh allows the
vertical sensitivity to be changed by turning the knob. See upper
pop-up in figure 23-2.

As the vertical sensitivity is changed, the signal expands and
compresses in both directions vertically from the center of the display.
When probe field is set 10 10:1, the vertical sensitivity will change in a
1-2-5 sequence from 150 mV/div to 100 V/div.

Vertical sensitivity can also be entered from the keypad. A Numeric
Entry pop-up will appear when the first numeric key is touched. See
lower pop-up in figure 23-2.

I Scope 1- [h8nnel
Vlllh;IDi~~

InDut ITB:IJ "~l~ Offset I 2 500 V I

Probe >C' ,
" I. SOO , Preset c::::!D

OD "6 De I e'ol

try
- = ptu.,.rl~ Entry

( , ;) 8
GD--

entry pop-up -

Knob en
pop-up

Keypad

Figure 23-2. V/Div Entry Pop-ups

Any value from 150 mV/div to 100 V/div can bc entered from the
keypad. The vertical sensitivity value can be set to the two most
significant digits. For example, if you entered a value of 154 mY, the
value would be rounded to 150 mY.
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I 
Note #b 

Off set Field 

The default vaiue for the V/Div field is 1.5 V (‘ITL preset value). 

If acquisitions have been stopped, vertical sensitivity changes will not 
be reflected on the waveform until RUN is touched and the next 
acquisition is displayed. 

The Offset field is located on the right side of the top row of fields. 
Offset is the voltage represented at the center vertical tick mark in the 
waveform display. Offset is a dc voltage that is added or subtracted 
from the input signal so that the waveform can be shown centered on 
the waveform display. 

When the Offset field is selected, a pop-up will appear and the offset 
value of the channel selected in the Input field can be changed by 
turning the knob. See the upper pop-up in figure 23-3. 

As offset is changed, and after a run, the position of the waveform 
moves up or down on the waveform display. Offset works similar to the 
vertical position control of an analog oscilloscope, but offset is 
calibrated. 

Valid offset values can also be entered from the keypad. A Numeric 
Entry pop-up will appear when the first numeric key is touched. See 
the lower pop-up in figure 23-3. 

Knob entry - 
POP-UP - 

Keypad entry 
POP-UP - 

VScope- Channe 1 

Input piTi- V/Dlv [ 1.500 V ) 

l&marac Entry 

Figure 23-3. Offset Voltage Entry Pop-ups 
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The default value for the V/Div field is 1.5 V (TTL preset value).

I
Note II If acquisitions have been stopped, vertical sensitivity changes will not

be reflected on the waveform until RUN is touched and the next
acquisition is displayed.

Offset Field The Offset field is located on the right side of the top row of fields.
Offset is the voltage represented at the center vertical tick mark in the
waveform display. Offset is a de voltage that is added or subtracted
from the input signal so that the waveform can be shown centered on
the waveform display.

When the Offset field is selected, a pop-up will appear and the offset
value of the channel selected in the Input field can be changed by
turning the knob. See the upper pop-up in figure 23-3.

As offset is changed, and after a run, the position of the waveform
moves up or down on the waveform display. Offset works similar to the
vertical position control of an analog oscilloscope, but offset is
calibrated.

Valid offset values can also be entered from the keypad. A Numeric
Entry pop-up will appear when the first numeric key is touched. See
the lower pop-up in figure 23-3.

I Scope 1- ell_nne! ( RutOSl:Ill1! )

~
~ I 1.500 'V I

011",t
~Input \//01'"

Pro~e I "
I , Imp~dftn[,"~ 2.500 ,

S/OI. Ie .00 , •
try

= *-ric. Entru

( 2,S)
CD
@

entry

Knob en
pop-up

Keypad
pop-up

Figure 23-3. Offset Voltage Entry Pop-ups
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The default value for the Offset field is 2.5 V (TTL preset value). 
Offset range and resolution is dependent on vertical sensitivity and 
input impedance. See table 23-1. 

I 
Note m 

If acquisitions have been stopped, offset changes will not be reflected 
on the waveform until RUN is touched and the next acquisition is 
displayed. 

Probe Field The Probe field is located on the left side of the middle row of fields. It 
sets the probe attenuation factor for the channel selected. The probe 
attenuation factor can be set from 1:1 to 1OOO:l in increments of 1. 
When the Probe field is selected, a pop-up will appear and the probe 
attenuation factor can be changed by turning the knob. See the upper 
pop-up in figure 23-4. 

Probe attenuation can also be entered by using the keypad. An Integer 
Entry pop-up will appear when the first key is touched. See the lower 
pop-up in figure 23-4. 

Keypad entry pop-up / 

[jcape]- Channel 

c \ ’ 
In trgar En try (Done) 

- 
\ ) 

Figure 23-4. Probe Attenuation Entry Pop-ups 

When you select a probe attenuation factor, the actual sensitivity at the 
input does not change; The voltage values used on the display (V/div, 
offset, marker values, trigger level, automatic measurements) are 
adjusted to reflect the attenuation factor. 

The default value for the Probe field is 1O:l for 1O:l divider probes. 

Channel Menu HP 1652B/1653B 
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The default value for the Offset field is 2.5 V (TTL preset value).
Offset range and resolution is dependent on vertical sensitivity and
input impedance. See tahle 23-1.

I
Note 1/1 If acquisitions have been stopped, offset changes will not be rellected

on the waveform until RUN is touched and the next acquisition is
displayed.

Probe Field The Prohe field is located on the left side of the middle row of fields. It
sets the probe attenuation factor for the channel selected. The probe
attenuation factor can be set from 1:1 to 1000:1 in increments of 1.
When the Probe field is selected, a pop-up will appear and the probe
attenuation factor can be changed by turning the knob. See the upper
pop-up in figure 23-4.

Probe attenuation can also be entered by using the keypad. An Integer
Entry pop-up will appear when the first key is touched. See the lower
pop-up in figure 23-4.

I ;copp 1_ (I,.nn(l1 I Autosnll! I

Input (ClDne)F Il,sco~1 Off"t I ? ,500 V I
P~abll

c::'f:'hJpro~ (Jcn~e~ Preset

" ; 1 II i 0 S I

try
= Integer Entry ~

V-
I " I

G
entry pop-up ---

Knob en
pop-up

Keypad

Figure 23-4. Probe Attenuation Entry Pop-ups

When you select a probe attenuation factor, the actual sensitivity at the
input does not change; The voltage values used on the display (V/div,
offset, marker values, trigger level, automatic measurements) are
adjusted to rellectthe attenuation factor.

The default value for the Probe field is 10:1 for 10:1 divider probes.
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23-4

HP 16528/16538
Front-Panel Reference



Impedance Field 

Preset Field 

The Impedance field is located in the middle of the middle row of 
fields. It sets the input impedance for the channel selected. When the 
Impedance field is selected, the input impedance will toggle between 1 
MS2 (dc) and 50 Sz (dc). No pop-up keypad is available for this field. 
The default value for the Impedance field is 1 MOhm. 

The Preset field is located on the right side of the middle row of fields. 
It automatically sets offset, Wdiv, and trigger level values to properly 
display TTL and ECL logic levels. 

When you select the Preset field, a pop-up will appear as shown in 
figure 23-5. Rotate the knob until the proper field is highlighted, then 
touch the select key. 

TTL 

bEI 

ECL 
USER 

Figure 234. Preset Field Pop-up 

When you select TTL or ECL, the following values are set: 

PRESET VALUE 

PARAMETER ECL TTL 

V/DIV 500MV 1.5v 

OFFSET -1.0v 2.5v 

TRIG LEVEL -1 .300V 1 .620V 
& 

0165ZM0l 

Table 23-l. Preset Value 

When any of the values listed in table 23-1 are changed from the preset 
value, the Preset field will change to User defined. If User is selected 
from the pop-up, no values will be changed. 

The default value for the Preset field is TTL. 

HP 16528/16538 
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Impedance Field The Impedance field is located in the middle of the middle row of
fields. It sets the input impedance for the cbannel selected. When tbe
Impedance field is selected, tbe input impedance will togglc bctween 1
MQ (dc) and 50 Q (dc). No pop-up keypad is available for this field.
The default value for the Impedance field is 1 MOhm.

Preset Field The Preset field is located on the right side of the middle row of fields.
It automatically sets offset, V/div, and trigger level values to properly
display TTL and ECL logic levels.

When you select the Preset field, a pop-up will appear as shown in
figure 23-5. Rotate the knob until the proper field is highlighted, then
touch the select key.

TTL
Eel

usn

Figure 23-5. Preset Field Pop-up

When you select TTL or ECL, the following values are set:

PRESET VALUE

PARAME:TER Eel I TTL

V/DIV 500MV I 1 5V

OFFSET ~1 .0v I 2 5V

TRIG LEVEL ~1 300V I 1 620V

016~2Iol01

Table 23-1. Preset Value

When any of the values listed in table 23-1 are changed from the preset
value, the Preset field will change to User dermed. If User is selected
from the pop-up, no values will be cbanged.

The default value for tbe Preset field is TTL.
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Waveform 
Selection 

This section will show you how to insert, modify, and delete input 
channels on the waveform display and how to perform waveform math 
and overlay functions. Any of these operations can be performed from 
any of the oscilloscope main menus. 

-- 

The channel label fields to the left of the waveform display shows the 
input channels that are being displayed. Figure 23-6 shows the default 
setting which displays CH 1 and CH 2 selected. 

Channel Menu HP 1652B/1653B 
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IJ- Channel (fiutoscale) 

Input 
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6/0lv 

pi--q 
1101 
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1 
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Ottset 
Preset 

[2.500 v] 
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Figure 23-6. Channel Label Fields 

Waveform
Selection

Channel Menu
23-6

This section will show you how to insert, modify, and delete input
channels on the waveform display and how to perform waveform math
and overlay functions. Any of these operations can be performed from
any of the oscilloscope main menus.

The channel label fields to the left of the waveform display shows the
input channels that are being displayed. Figure 23-6 shows the default
setting which displays CH 1 and CH 2 selected.

I SCOFe 1- (henne) ( AutoSl:lll~ )

Input ~ II/Diy I 1.500 'I i Offset I 2,500 , I
prOIl~ " I I Impedence i I no~", ; P'e5el [TI;:)
6/Dl y I ICOD us I Dil el/ I 0 I I

=

=
> cL••"",."

Figure 23-6. Channel Label Fields
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\NWefOfl’Tl Set up the oscilloscope as described below. This instrument setup will 
Selection Setup be used throughout the remainder of this example. 

Connecting the Equipment 

Connect a BNC tee adapter and BNC cables to the oscilloscope as 
shown below. 

BACK FRONT 
VIEW VIEW 

BNC TEE 

Figure 23-7. Compensation Signal Hookup 

Setting Up the Oscilloscope 

1. Turn the power on to the instrument. 

2. From the System Configuration menu, turn the oscilloscope on 

HP 16528/1653B 
Front-Panel Reference 

and all analyzers off. 

Touch CHAN key. From the default oscilloscope Channel menu, 
make the following changes: 

CH 1 Probe field to 1:l 

CH 1 Impedance field to 50 Ohms 

CH 2 Probe field to 1:l 

CH 2 Impedance field to 50 Ohms 

Select Autoscale and set to Continue. 

Touch the TRIG key to display the Trigger menu. 

Channel Menu 
39-7 
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Waveform
Selection Setup

Set up the oscilloscope as described below. This instrument setup will
be used throughout the remainder of this example.

Connecting the Equipment

Connect a BNC tee adapter and BNC cables to the oscilloscope as
shown below.

SAC"
VIEW

"RQN,
\/IE"'"
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81"C TEE

. Figure 23-7. Compensation Signal Hookup

Selting Up the Oscilloscope

1. Turn the power on to the instrument.

2. From the System Configuration menu, turn the oscilloscope on
and all analyzers off.

3. Touch CHAN key. From the default oscilloscope Channel menu,
make the following changes:

CH 1 Probe field to 1:1

CH 1 Impedance field to 50 Ohms

CH 2 Probe field to 1:1

CH 2 Impedancc field to 50 Ohms

4. Select Autoscale aud set to Continue.

5. Touch the TRIG key to display the Trigger menu.
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Turning the 
Waveforms On/Off 

6. Select the Run mode field and toggle to Repetitive.. 

7. Select the Waveforms menu and toggle Connect dots field to On. 
The displayed waveforms should now look like figure 23-8. 

IScope]- lbvsf oras 

tiarkers [ Off ] Display 1 Normal ] Connect dolslr) 

Sample period - 1.000 us 

s/Dlv i2oo.01 Delay I Grid [or’l 

r 

Figure 23-8. Compensation Signal Waveforms 

The waveform selection defaults to Waveform on for channel 1 and 
channel 2. 

1. Select the CH 1 input label. A waveform selection pop-up 
appears as shown in figure 23-9. 

Figure 23-9. Waveform Selection Pop-up menu 
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Turning the
Waveforms On/Off

Channel Menu
23-8

6. Select the Run mode field and toggle to Repetitive..

7. Select the Wavefonns menu and toggle Connect dots field to On.
The displayed waveforms should now look like figure 23-8.

I SeCDe 1- ""v"r"..-_ ( Aut"",,,,,l,, ) ( llut_I1Ir".."re )

n~rkers! Off I DJ Spllly I Norm.,l I Connect !lOIS~

S~mpl~ pertoo • 1.000 us
elDly I 200.0 us I Delay I 0 s I Gr1C [[!Il

-250mY

IU I I

-248m\'

IU l l

Figure 23-8. Compensation Signal Waveforms

The waveform selection defaults to Waveform on for channell and
channe12.

1. Select the CH I input label. A waveform selection pop-up
appears as shown in figure 23-9.

Sco~" 1- *wllfor_ I Autoscala J ( lluto-I'tellllllrn )

l1erkers i '" I 01 sp ley I NOr-IIlIlI I Connee t. dOIS~

Slimp Ie periOd . 1.000 "'
,IDly I 200.0 "' I Otley I 0 5 I GrlC []I!]

Int,rt _v.for.-
MlIwllforN on

il IKltdl1 _vllf.r.

\ \waveforM off
DlIlllle _v.forN

2~6r,V

IU \ 'I I

Figure 23-9. Waveform Selection Pop-up menu
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2. With Waveform on, the channel 1 signal will be displayed in the 
waveform display. Select Waveform off. Channel 1 signal is now 
gone, and the channel label has changed to -off-. See figure 23-10. 

[Scope]- wd 0rl~s lute-tieasure 

Markers [ Off ] Display [ Normal ] Connect dolsLr1 

Sample perlad - 1.000 us 

s/Dlv priciq Delay I GrlcI Icrr] 

Figure 2340. Channel 1 Turned Off 

3. To turn channel 1 waveform back on, select the channel label 
field, then select Waveform on. 

Insert/Delete When a signal is inserted into the waveform display, its label field and 
Waveforms waveform will always be displayed directly below the highlighted label 

and corresponding waveform. 

1. Select CH 1 label field, then select Insert waveform. A channel 
mode pop-up will appear. See figure 23-11. 
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2. With Waveform on, the channell signal will be displayed in the
waveform display. Select Waveform off. Channell signal is now
gone, and the channel label has changed to -01T-. See figure 23-10.

Mllrkersl Off ] DISplllY

Semple perioD· 1.000 us

S/Oly i 200.0 us I Dell1~
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( Aulosnh )

Normel I

o •

( fluto-I1e1l8ure J

Conner t dots~

Insert/Delete
Waveforms
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Figure 23-10. Channell Turned Off

3. To turn channell waveform back on, select the channel label
field, then select Wavefonn on.

When a signal is inserted into the waveform display, its label field and
waveform will always be displayed directly below the highlighted label
and corresponding waveform.

1. Select CH 1 label field, then select Insert waveform. A channel
mode pop-up will appear. See figure 23-11.
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\Scopej- hwef l m (Autoscsle Au to+essur e 

Her ker s 1 Off 1 oisp~ey 1 Normal ] Connect dots 171 

Sample period - 1.000 us 

s/Dlv [2oo.o1 Delay I Gt-ld 1TF-j 

Figure 23-11. Channel Mode Pop-up 

2. Select CH 2. Notice that the second CH 2 was inserted directly 
below CH 1. 

3. To delete CH 2 from the channel label list, select CH 2. 

4. Select Delete waveform. CH 2 is now removed and you are back 
to the start. 

Modify \NaWfOWlS When you modify a waveform, you select the channel label to be 
modified and replace it with a selection from the channel mode pop-up. 

1. Select CH 1 label field, then select Modify waveform. 

2. Select CH 2 from the channel mode pop-up, then touch the RUN 
key. Notice that CH 1 has been replaced with CH 2. Channel 2 is 
now being displayed twice. 

3. Select CH 2 label field (the same one just modified), then select 
Modify waveform. 

4. Select CH 1 from the channel mode pop-up, then touch the RUN 
key. Now you are back to the start. -.. 
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Figure 23-11. Channel Mode Pop-up

2. Select CH 2. Notice that the second CH 2 was inserted directly
belowCH 1.

3. To delete CH 2 from the channel label list, select CH 2.

4. Select Delete waveform. CH 2 is now removed and you are back
to the start.

Modify Waveforms When you modify a waveform, you select the channel label to be
modified and replace it with a selection from the channel mode pop-up.

1. Select CH I label field, then select Modify waveform.

2. Select CH 2 nom the channel mode pop-up, then touch the RUN
key. Notice that CH 1 has been replaced with CH 2. Channel 2 is
now being displayed twice.

3. Select CH 2 label field (the same one just modified), then select
Modify waveform.

4. Select CH I from the channel mode pop-up, then touch the RUN
key. Now you are back to the start.

Channel Menu
23-10

HP 16528/16538
Front-Panel Reference



Overlay (Cl,C2) wh t a we have been displaying so far in this section are examples using 
just single channels. These examples display a single input channel in 
each waveform display. 

I--- 

Suppose you wanted to take the signal from CH 1 and compare it to the 
signal from CH 2. The easiest way to do this would be to put both 
waveforms on the same waveform display, or overlay the waveforms. 

1. Select CH 1,then select Modify waveform. Select Cl,C2, then 
touch the RUN key. CH 2 is now overlayed on CH 1 in the top 
waveform display. 

2. Select the s/Div field and change the sweep speed to 5 ns/div. 
This will allow us to see the overlayed waveforms easier. The 
display should now look like the figure below. 

t I 
Note u 

To get a better display of the two waveforms overlayed, use an extra 
1 ong cable on one of the inputs. This will delay one waveform. 
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Figure 23-12. Overlay Waveform Display 
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Overlay (C1,C2) What we have been displaying so far in this section are examples using
just single channels. These examples display a single input channel in
each waveform display.

Suppose you wanted to take the signal from CH 1 and compare it to the
signal from CH 2. The easiest way to do this would be to put both
waveforms on the same waveform display, or overlay the waveforms.

1. Select CH I,then select Modify waveform. Select Cl,C2, then
touch the RUN key. CH 2 is now overlayed on CH 1 in the top
waveform display.

2. Select the s/Div field and change the sweep speed to 5 ns/div.
This will allow us to see the overlayed waveforms easier. The
display should now look like the figure below.

I
Note II

HP 16528/16538
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To get a better display of the two waveforms overlayed, use an extra
long cable on one of the inputs. This will delay one waveform.

, Scupe 1- T..-1gger ( lIIutosc,,]p ) I C"Ubntion )
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Figure 23-12. Overlay Waveform Display
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\NaVefOrfTl Math Suppose YOU wanted to take the signal from CH 2 and add it to or 
(Cl +C2), (C142) subtract it from the signal from CH 1. Let’s try subtracting CH 2 from 

CH 1. 

1. Select Cl,C2 label field, then select Modify waveform. 

2. Select Cl-C2 field. With the s/Div still set at 5 ns, the waveform 
display should look like the figure below. 

Channel Menu 
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Figure 2343. Cl-C2 Waveform Display 
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Waveform Math
(C1 +C2), (C1-C2)

Suppose you wanted to take the signal from CH 2 and add it to or
subtract it from the signal from CH 1. Let's try subtracting CH 2 from
CH 1.

1. Select Cl,C2 label field, then select Modify waveform.

2. Select CI-C2 field. With the s!Div still set at 5 ns, the waveform
display should look like the figure below.

! Scope 1- Trigger

Mode I Edge i Source

Level 1-2e6.0 ""' I Slope
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Figure 23-13. C1-C2 Waveform Display
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Timebase The s/Div and Delay timebase functions control the horizontal display 
7 

Functions on the oscilloscope. The Delay and s/Div fields are located in the 
bottom row of fields and are displayed on all oscilloscope main menus. 

~nStt’UfTlWlt setup The instrument should already be set up from the previous exercise. If 
you need to reset the menu fields, refer to that exercise or select the 
Autoscale field and set to Continue. Your screen should look like the 
figure below. 
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Figure 23-14. Compensation Signal Waveform 
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The slDiv and Delay timebase functions control the horizontal display
on the oscilloscope. The Delay and s/Div fields are located in the
bollom row of fields and are displayed on all oscilloscope main menus.

The instrument should already be set up from the previous exercise. If
you need to reset the menu fields, refer to that exercise or select the
Autoscale field and set to Continue. Your screen should look like the
figure helow.

Scope 1- .VBfD'-_ ( flUtnsnle ) I flyto-Meesure I

Merkers I Off I OisplllY I Normel I Connect dols CQ!i:]
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Figure 23-14. Compensation Signal Waveform
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s/Div Field The s/Div field sets the sweep speed or time scale on the horizontal axis 
of the display and is measured in seconds/division. The display is 
divided into 10 horizontal divisions. The divisions are marked by small 
tick marks at the top and bottom of the waveform display. 

When the s/Div field is selected, a pop-up will appear and the sweep 
speed of the channel selected in the Input field can be changed by 
turning the knob. See the upper pop-up in figure 23-15. 

Keypad entry pop-up y 

CH 1 7 1 
Mumeric Entry 0 E 

(to> g 
US 

\ 
0, nc 

Figure 23-15. s/Div Entry Pop-ups 

As the sweep speed is changed, the signal expands and compresses in 
both directions from the center of the display. As you turn the knob, 
the sweep speed changes in a l-2-5 sequence from 5 ns/Div to 5 s/Div. 

Sweep speed can also be entered from the Numeric Entry pop-up. The 
pop-up will appear when the first numeric key is touched. See the 
lower pop-up in figure 23-15. 

Any value from 5 ns/Div to 5 s/Div can be enter from the keypad. 
Sweep speed can be set to three-digit resolution. For example, if you 
entered a value of 15.45 ns, the value would be rounded up to 15.5 ns. 
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s/Div Field The slDlv field sets the sweep speed or time scale on the horizontal axis
of the display and is measured in seconds/division. The display is
divided into 10 horizontal divisions. The divisions are marked by small
tick marks at the top and bottom of the waveform display.

Wh~D the slDiv field is selected, a pop-up will appear and the sweep
speed of the channel selected in the Input field can be changed by
turning the knob. See the upper pop-up in figure 23-15.
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Figure 23-15. s/Div Entry Pop-ups

As the sweep speed is changed, the signal expands and compresses in
both directions from the center of the display. As you turn the knob,
the sweep speed changes in a 1-2-5 sequence from 5 ns!Div to 5 s!Div.

Sweep speed can also be entered from the Numeric Entry pop-up. The
pop-up will appear when the first numeric key is touched. See the
lower pop-up in figure 23-15.

Any value from 5 ns!Div to 5 s!Div can be enter from the keypad.
Sweep speed can be set to three-digit resolution. For example, if you
entered a value of 15.45 ns, the value would be rounded up to 15.5 ns.
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At sweep speeds of 100 ms/div and slower, the time to acquire the 2048 
sample points for acquisition memory is greater than 1 second. 
At these sweep speeds the screen will display “Scope waiting for 
prestore” when acquiring the 2048 sample points prior to the trigger 
point or “Scope waiting for poststore” when acquiring the 2048 sample 
points after the trigger point. These advisories let you know the 
oscilloscope is still actively acquiring data. 

The default value for the s/Div field is 10 ps. 

If acquisitions have been stopped, the oscilloscope uses the 2048 
sample points stored in acquisition memory to display the new data on 
screen when the sweep speed is changed. This function would normally 
be used to zoom in or zoom out on a waveform acquired in Single 
(single-shot) mode. Zooming either expands or compresses the 
waveform horizontally and is changed by adjusting the s/Div field. 

Zoom Example 

Select the s/Div field and turn the knob to set the sweep speed to 200 
ps/Div, then touch the Stop Key to stop acquisitions. Now turn the 
knob to change the sweep speed and notice how the acquired 
waveform expands and compresses. 
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Zoom
(Acquisition

Stopped)
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At sweep speeds of 100 ms/div and slower, the time to acquire the 2048
sample points for acquisition memory is greater than 1 second.
At these sweep speeds the screen will display "Scope waiting for
prestore" when acquiring the 2048 sample points prior to the trigger
point or "Scope waiting for poststore" when acquiring the 2048 sample
points after the trigger point. These advisories let you know the
oscilloscope is still actively acquiring data.

The default value for the slDiv field is 10 /,s.

If acquisitions have been stopped, the oscilloscope uses the 2048
sample points stored in acquisition memory to display the new data on
screen when the sweep speed is changed. This function would normally
be used to zoom in or zoom out on a waveform acquired in Single
(single-shot) mode. Zooming either expands or compresses the
waveform horizontally and is changed by adjusting the slDiv field.

Zoom Example

Select the s!Div field and turn the knob to set the sweep speed to 200
/,slDiv, then touch the Stop Key to stop acquisitions. Now turn the
knob to change the sweep speed and notice how the acquired
waveform expands and compresses.
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Normally 500 points of the 2k waveform record is displayed on screen. 
Change the sweep speed to 500 us/div. Now all 2k of the waveform 
record is compressed and displayed on screen. See figure 23-16. 
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Figure 2346. Compressed Waveform 

Now change the sweep speed to 2 us/Div. At 200 us/Div, 500 points 
were displayed; at 2 us/Div, only 20 points are displayed. When the 
waveform is expanded, the oscilloscope uses a reconstruction filter to 
fill in the waveform points to provide a more useable display. When 
used in conjunction with scrolling (see “Delay Field” paragraph), 
zooming is very useful in displaying single-shot waveforms. 
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Normally 500 points of the 2k waveform record is displayed on screen.
Change the sweep speed to 500 us/div. Now all 2k of the waveform
record is compressed and displayed on screen. See figure 23-16.
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Figure 23-16. Compressed Waveform

Now change the sweep speed to 2 uslDiv. At 200 usIDiv, 500 points
were displayed; at2 usIDiv, only 20 points are displayed. When the
waveform is expanded, the oscilloscope uses a reconstruction filter to
fill in the waveform points to provide a more useable display. When
used in conjunction with scrolling (sec "Delay Field'i paragraph),
zooming is very useful in displaying single-shot waveforms.
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Delay Field Delay time is the time offset before or after the trigger point on the 
waveform and is always measured from the trigger point to the center 
of the screen. The dotted line at the center of the display is the trigger 
point. When delay time is zero, the trigger point is at the center of the 
screen. 

When the Delay field is selected, a pop-up will appear and the delay 
time can be changed by turning the knob. Remember that the trigger 
point is always delay time zero and is marked by the dotted line. When 

. the trigger -point moves to the right side of the screen, the delay time is 
negative. This means that what you are viewing at center screen is 
before the trigger point and is referred to as negative time. 

When the trigger point is moved to the left side of the screen, the delay 
time is positive and what you are viewing at center screen is after the 
trigger point. 

Delay time resolution is equal to 2% of the sweep speed setting when 
using the knob. When using the pop-up keypad, resolution is 100 ps at 
sweep speeds of 99.9 ns/Div and faster, and can be set to 4digit 
resolution at sweep speeds of 100 ns/div and slower. 

SCl’O~hlg If acquisitions have been stopped, the Delay field controls the portion 
(Acquisition of the acquisition memory displayed on screen. 

Stopped) 

When acquisition has been stopped: 

Pre-trigger delay range = delay time setting - (1024 X sample rate) 
Post-trigger delay range = delay time setting + (1024 X sample 
rate) 

This means that one-half of data stored in acquisition memory is before 
the delay time setting and one-half of the data in memory is after the 
delay time setting. 
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Delay Field Delay time is the time offset before or after the trigger point on the
waveform and is always measured from the trigger point to the center
of the screen. The dolled line at the center of the display is the trigger
point. When delay time is zero, the trigger point is at the center of the
screen.

When the Delay field is selected, a pop-up will appear and the delay
time can be cbanged by turning tbe knob. Remember tbattbe trigger
point is always delay time zero and is marked by the dolled line. Wben
tbe trigger point moves to tbe right side of the screen, tbe delay time is
negative. This means tbat wbat you are viewing at center screen is
before tbe trigger point and is referred to as negative time.

When tbe trigger point is moved to tbe left side of tbe screen, tbe delay
time is positive and wbat you are viewing at center screen is after the
trigger point.

Delay time resolution is equal to 2% of tbe sweep speed setting wben
using the knob. When using tbe pop-up keypad, resolution is 100 ps at
sweep speeds of 99.9 ns/Div and faster, and can be set to 4-digit
resolution at sweep speeds of 100 ns/div and slower.

Scrolling
(Acquisition

Stopped)
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If acquisitions have been stopped, the Delay field controls the portion
of the acquisition memory displayed on screen.

When acquisition bas been stopped:

Pre-trigger delay range = delay time selling - (1024 X sample rate)
Post-trigger delay range = delay time setting + (1024 X sample
rate)

This means tbat one-balf of data stored in acquisition memory is before
the delay time setting and one-balf of tbe data in memory is after the
delay time selling.
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This function would normally be used to scroll through a waveform 
acquired in Single (single-shot) mode. Scrolling allows you to view the 
entire waveform record by adjusting the Delay field. 

Scroll Example 

Select the s/Div field and turn the knob to set the sweep speed to 200 
us/div, then touch the Stop key to stop acquisitions. Select the Delay 
field and turn the knob to change delay time to approximately -1 ms. 
As shown in figure 23-17, you are now looking at the beginning of the 
waveform record. You can now scroll through the entire 2k waveform 
record, both before and after the trigger point. When used in 
conjunction with zooming (see “s/Div Field” paragraph), scrolling is 
very useful in displaying single-shot waveforms. 

[Scopej- bbvef or= clu to-heasure 
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Figure 23-17. Scroll Begining of Waveform 
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This function would normally be used to scroll through a waveform
acquired in Single (single-shot) mode. Scrolling allows you to view the
entire waveform record by adjusting the Delay field.

Scroll Example

Select the s!Div field and turn the knob to set the sweep speed to ZOO
us/diy, then touch the Stop key to stop acquisitions. Select the Delay
field and turn the knob to change delay time to approximately -1 ms.
As shown in figure 23-17, you are now looking at the beginning of the
waveform record. You can now scroll through the entire Zk waveform
record, both before and after the trigger point. When used in
conjunction with zooming (see "slDiv Field" paragraph), scrolling is
very useful in displaying single-shot waveforms.
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Figure 23-17. Scroll Begining of Waveform
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-- Autoscale Field The Autoscale field is located in the middle of the top row of fields in 
all scope main menus except when the Markers field is set to Statistics. 
When the Autoscale field is selected, a pop-up appears allowing you to 
cancel or continue the autoscale. See figure 23-18. 

[ Scope I- Channel 

Input l7ii-q 
Probe 1-J 
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Offset 
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Autoscale Pop-ui 
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Figure 2348. Autoscale Pop-up 

If you have inadvertently selected autoscale or wish to abort the 
autoscale, select Cancel. If the Continue field is touched, the autoscale 
function is started and the advisory Autoscale is in progress is 
displayed. The oscilloscope automatically sets V/Div (vertical 
sensitivity), channel Offset, s/Div (sweep speed), and trigger Level so 
that the input signals are displayed on screen. The oscilloscope checks 
all vertical inputs and looks for the trigger on channel 1. The following 
fields are changed when autoscale is complete: 

Channel menu 

V/Div scaled 
Offset scaled 

Channel Menu 
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Autoscale Field The Autoscale field is located in the middle of the top row of fields in
all scope main menus except when the Markers field is set to Statistics.
When the Autoscale field is selected, a pop-up appears allowing you to
cancel or continue the autoscale. See figure 23-18.
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Figure 23-18. Autoscale Pop-up

Ifyou have inadvertently selected autoscale or wish to abort the
autoscale, select Cancel. If the Continue field is touched, the autoscale
function is started and the advisory Autoscale is in progress is
displayed. The oscilloscope automatically sets VlDiv (vertical
sensitivity), channel Offset, slDiv (sweep speed), and trigger Level so
that the input signals are displayed on screen. The oscilloscope checks
all vertical inputs and looks for the trigger on channell. The following
fields are changed when autoscale is complete:

Channel menu
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Trigger Menu 

Channel Menu 
23-20 

Mode Edge 
Source set to lowest number input with signal present 
Level scaled 
Slope positive 

Any menu 

s/Div 
Delay 

When a Signal is Found 

If a signal is found on any of the vertical inputs, the oscilloscope 
determines the frequency of the signals and automatically scales the 
vertical sensitivity, offset, sweep speed, and trigger level to display the 
waveform on screen. The oscilloscope will normally display between 1 
and 3 complete cycles of the waveform. 

If a signal is present at more than one input, the trigger source is always 
assigned to the signal input on channel 1. This input is also used to 
scale the sweep speed. If only one vertical input has a signal present, 
that signal is the trigger source. 

If No Signal is Found 

If no signal is found on any of the vertical inputs, the oscilloscope 
displays the advisory No signal found, then displays Auto Triggered, 
and the oscilloscope is placed in an auto-trigger mode. The 
auto-trigger mode allows the oscilloscope to auto-sweep and display a 
baseline anytime a trigger signal is not present. 
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Trigger Menu

Mode
Source
Level
Slope

Any menu

slDiv
Delay

Edge
set to lowest uumber input with signal present
scaled
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When a Signal is Found

If a signal is found on any of the vertical inputs, the oscilloscope
determines the frequency of the signals and automatically scales the
vertical sensitivity, offset, sweep speed, and trigger level to display the
waveform on screen. The oscilloscope will normally display between 1
and 3 complete cycles of the waveform.

If a signal is present at more than one input, the trigger source is always
assigned to the signal input on channell. This input is also used to
scale the sweep speed. If only one vertical input has a signal present,
that signal is the trigger source.

If No Signal is Found

If no signal is found on any of the vertical inputs, the oscilloscope
displays the advisory No signal found, then displays Auto Triggered,
and the oscilloscope is placed in an auto-trigger mode. The
auto-trigger mode allows the oscilloscope to auto-sweep and display a
baseline anytime a trigger signal is not present.
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24 
- Trigger Menu 

Introduction The Trigger menu controls the selection of trigger modes for the 
oscilloscope. The Trigger menu has two modes: 

l Edge 

l Immediate 

The default Trigger menu is shown in figure 24-l. 

-Scope- Trigger 

tlode [ Edge 1 
Level [1.620/ 

s/Dlv [10] 

source p-T-1 Run mode [ Single 

Slope 

Delay 

1 Positive J 

1 0 s I 

Cluto-Trig 1 On 1 

FIrmed by [r?unJ 

Figure 24-l. Trigger Specification Menu 

Calibration When the Calibration field is selected, a pop-up will appear showing 
the calibration menu. Information on when and how to calibrate the 
oscilloscope is found in Appendix D. 

HP 16528/16538 
Front-Panel Reference 

Trigger Menu 
24-1 

Trigger Menu

Introduction

24

The Trigger menu controls the selection oftrigger modes for the
oscilloscope. The Trigger menu has two modes:

• Edge

• Immediate

The default Trigger menu is shown in figure 24-1.
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Figure 24-1. Trigger Specification Menu

When the Calibration field is selected, a pop-up will appear showing
the calibration menu. Information on when and how to calibrate the
oscilloscope is found in Appendix D.
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Trigger Point 
Marker 

The trigger point marker, is the dotted vertical line at the center of the 
waveform display. This dotted vertical line, points to the place on the 
waveform where the trigger source waveform or trigger condition 
intersects. This point of intersection is where timebase delay is 
referenced. This point represents a delay time of zero seconds. See 
figure 24-2. 

- 

If delay time is set to greater than 5 times the sweep speed, the trigger 
marker will be moved off screen. 

[Scopej- Trigger 

Ilode [ Edge 1 Source pii7-J Run mode I-1 
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; Trigger level 

Figure 24-2. Trigger Point 

Mode Field 

Immediate 
Trigger Mode 

The Mode field is located on the left side of the top row of fields and 
selects the trigger mode for the oscilloscope. When you select the 
Mode field, it will toggle between Edge and Immediate. 

The default selection for the Mode field is Edge. 

Immediate trigger mode causes the oscilloscope to trigger by itself after 
the arming requirements are met. This can be used when a logic 
analyzer arms the scope or another instrument arms the scope via the 
BNC connector. The default Immediate trigger menu is shown in 
figure 243. 

- 
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Trigger Point
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The trigger point marker, is the dotted vertica1line at the center of the
waveform display. This dotted vertical line, points to the place on the
waveform where the trigger source waveform or trigger condition
intersects. This point of intersection is where timcbasc delay is
referenced. This point represents a delay time of zero seconds. See
figure 24-2.

If delay time is set to greater than 5 times the sweep speed, the trigger
marker will be moved off screen.

I S"up~ i- Tr igge. ( ""lU&1:II1" ) ( Cal.ib.aUon )
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Trigger point /" /
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Figure 24-2. Trigger Point

The Mode field is located on the left side of the top row of fields and
selects the trigger mode for the oscilloscope. When you select the
Mode field, it will toggle between Edge and Immediate.

The default selection for the Mode field is Edge.

Immediate trigger mode causes the oscilloscope to trigger by itself after
the arming requirements are mel. This can be llsed when a logic
analyzer arms the scope or another instrument arms the scope via the
BNC connector. The default Immediate trigger menu is shown in
figure 24-3.
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Figure 24-3. Immediate Trigger Mode Default Menu 

Armed by Field 

The Armed by field is located on the right side of the bottom row of 
fields. When selected, a pop-up will appear that is used to set any 
arming requirements. See figure 24-4. 
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Figure 24-4. Arming Selection Pop-up 
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Figure 24-3. Immediate Trigger Mode Default Menu

Armed by Field

The Armed by field is located on the right side of the bottom row of
fields. When selected, a pop-up will appear that is used to set any
arming requirements. See figure 24-4.
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Figure 24-4. Arming Selection Pop-up
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Run. If Run is selected in the Armed by field, the oscilloscope will be 
in the free-run mode and the waveform display will not be 
synchronized to a trigger point. 

BNC Input. If BNC Input is selected, and the oscilloscope is in the 
trigger Immediate mode, it triggers and synchronizes itself as soon as it 
is armed by a signal from the External Trigger Input on the rear panel. 

Machine 1 and 2. If Machine 1 or Machine 2 is selected, and the 
oscilloscope is in the trigger Immediate mode, it triggers and 
synchronizes itself as soon as it is armed by an internal signal from the 
appropriate analyzer. 

The default selection for the Armed by field is Run. 

Edge Trigger Edge trigger is the type of triggering found in all oscilloscopes. In edge 
Mode trigger mode the oscilloscope triggers at a specified voltage level on a 

rising or falling edge of one of the input channels. 

In this mode you can specify which inp lut is t :he trigger source, set a 
trigger level voltage, and specify which edge to trigger on. 

Source Field 

The trigger Source field is located in the middle of the top row of fields 
and when selected, will toggle between channels 1 and 2. 

The default selection for the Source field is channel 1. 

-. 
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Edge Trigger
Mode

Trigger Menu
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Run. IfRun is selected in the Armed by field, the oscilloscope will be
in the free-run mode and the waveform display will not be
synchronized to a trigger point.

BNC Input. If BNC Input is selected, and the oscilloscope is in the
trigger Immediate mode, it triggers and synchronizes itself as soon as it
is armed by a signal from the External Trigger Input on the rear panel.

Machine I and 2. If Machine 1 or Machine 2 is selected, and the
oscilloscope is in the trigger Immediate mode, it triggers and
synchronizes itself as soon as it is armed by an internal signal from the
appropriate analyzer.

The default selection for the Armed by field is Run.

Edge trigger is the type of triggering found in all oscilloscopes. In edge
trigger mode the oscilloscope triggers at a specified voltage level on a
rising or falling edge of one of the input channels.

In this mode you can specify which input is the trigger source, set a
trigger level voltage, and specify which edge to trigger on.

Source Field

The trigger Source field is located in the middle of the top row of fields
and when selected, will toggle between channels 1 and 2.

The default selection for the Source field is channell.
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Level Field 

The trigger voltage Level field is located on the left side of the middle 
row of fields and is used to set the voltage level at which the trigger 
source waveform crosses the trigger marker. When the Level field is 
selected, a pop-up will appear which allows the trigger level to be 
changed by turning the knob. See the upper pop-up in figure 24-5. 

When the trigger level is changed, the waveform moves on the display 
to maintain the trigger point (where waveform edge crosses the trigger 
level line). If the trigger level is set above or below the waveform, 
trigger is lost and the waveform display will be unsynchronized. 

The trigger level, when set with the knob, can be any voltage value 
contained within the waveform display window in increments of 1% of 
full scale vertical voltage range (V/Div X 4). For example, if full scale 
voltage range were 500 mV, trigger level could be set in increments of 
20 mV. 

Trigger level can also be entered from the keypad. A Numeric Entry 
pop-up will appear when the first key is touched. See the lower pop-up 
in figure 24-5. 
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Figure 24-5. Trigger Level Entry Pop-ups 
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Level Field

The trigger voltage Level field is located on the left side of the middle
row of fields and is used to set the voltage level at which the trigger
source waveform crosses the trigger marker. 'When the Level field is
selected, a pop-up will appear which allows the trigger level to be
changed by turning the knob. See the upper pop-up in figure 24-5.

When the trigger level is changed, the waveform moves on the display
to maintain the trigger point (where waveform edge crosses the trigger
level line). If the trigger level is set above or below the waveform,
trigger is lost and the waveform display will be unsyncbronized.

The trigger level, when set with the knob, can be any voltage value
contained within the waveform display window in increments of 1% of
full scale vertical voltage range (VIDiv X 4). For example, if full scale
voltage range were 500 mV, trigger level could be set in increments of
20mV.

Trigger level can also be entered from the keypad. A Numeric Entry
pop-up will appear when the first key is touched. See the lower pop-up
in figure 24-5.

,",

C!i!Ll
( flutosnle ) ( CallbrllUon )

Ln'.' CfE:IJ I Innde " R~r> mode Slng Ie
Level 1.620 Y • I P~si tHe Auto Trlg~

~ y I 0 , . Armed oy ! ,", I

-------- ....,-ic Entry

( .. 62) 0
GD--

ry pop-up ---

Knob entry
pop-up

Keypad ent

Figure 24-5. Trigger Level Entry Pop-ups
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Since the trigger level range is limited by the voltage values set for the 
waveform window, the voltage level range can be easily determined. 
Turn the knob in both directions until the Level field reads minimum 
and maximum voltage. These voltage values are the trigger level limits 
of the waveform window. 

The default value for the Level field is 1.62 V (TTL preset value). 

Slope Field 

The Slope field is located in the middle of the middle row of fields. It 
selects which edge of the trigger source waveform the oscilloscope will 
trigger on. When Slope is selected, it will toggle between positive and 
negative. 

The default selection for the Slope field is Positive. 

Auto-Trig Field 

The Auto-Trig field is located on the right side in the middle row of 
fields. It lets you specify whether or not the acquisitions should wait for 
the specified trigger condition to occur. When the Auto-Trig field is 
touched, the field will toggle between On and Off. 

On. When auto-trigger is set to on, the oscilloscope waits for 
approximately 1 sec. for a trigger to occur. If a trigger does not occur 
within that time, whatever is in the acquisition memory is displayed and 
“Auto triggered” is displayed: 

l if no signal is on the input, the oscilloscope will display a baseline. 

l if there is a signal but the specified trigger condition has not been 
met within 1 set, the waveform display will not be synchronized to 
a trigger point. 

Off. When auto-trigger is set to off, the oscilloscope waits until a 
trigger is received before the waveform display is updated. If a trigger 
does not occur, the screen is not updated and “Waiting for Trigger” is 
displayed. 

The default selection for the Auto-Trig field is On. 

- 
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Since the trigger level range is limited by the voltage values set for the
waveform window, the voltage level range can be easily determined.
Turn the knob in both directions until the Level field reads minimum
and maximum voltage. These voltage values are the trigger level limits
of the waveform window.

The default value for the Level field is 1.62 V (TTL preset value).

Slope Field

The Slope field is located in the middle of the middle row of fields. It
selects which edge of the trigger source waveform the oscilloscope will
trigger on. When Slope is selected, it will toggle between positive and
negative.

The default selection for the Slope field is Positive.

Auto-Trig Field

The Auto-Trig field is located on the right side in the middle row of
fields. It lets you specify whether or not the acquisitions should wait for
the specified trigger condition to occur. When the Auto-Trig field is
touched, the field will toggle between On and Off.

On. When auto-trigger is set to on, the oscilloscope waits for
approximately 1 sec. for a trigger to occur. If a trigger does not occur
within that time, whatever is in the acquisition memory is displayed and
"Auto triggered" is displayed:

• if no signal is on the input, the oscilloscope will display a baseline.

• if there is a signal but the specified trigger condition has not been
met within 1 sec, the waveform display will not be synchronized to
a trigger point.

OIT. When auto-trigger is set to off, the oscilloscope waits until a
trigger is received before the waveform display is updated. If a trigger
does not occur, the screen is not updated and "Waiting for Trigger" is
displayed.

The default selection for the Auto-Trig field is On.
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The Run mode field is located on the right side of the top row of fields 
and is displayed only when in the Trigger menu. This field controls 
whether the oscilloscope performs a single acquisition or multiple 
acquisitions. Single mode acquires a waveform on a single acquisition 
and then stops running. Repetitive mode acquires a waveform a 
multiple number of times and rebuilds the display after each 
acquisition. Repetitive mode keeps running until the STOP key is 
pressed. When powered on, the oscilloscope defaults to the Single 
mode. There is no pop-up for this field. When selected, it simply 
toggles between Single and Repetitive. 

..- 

Single Mode Run. After the Run mode field is set to Single, you start 
the oscilloscope running in the single-acquisition mode by pressing the 
RUN key on the front panel. In this mode, the oscilloscope makes a 
single acquisition, displays the results, then waits until the RUN key is 
touched again before making another acquisition. 

Repetitive Mode Run. After the Run mode field is set to Repetitive, 
you start the oscilloscope running in the Repetitive (repetitive 
single-shot) mode by pressing the RUN key on the front panel. In this 
mode, the display is rebuilt each time a new acquisition is made. When 
you want to stop making repetitive acquisitions, touch the STOP key on 
the front panel. To resume making repetitive acquisitions, touch the 
RUN key again. 

I 
Note @ 

Before a repetitive run can be executed, all analyzers must either be 
turned off, or they must have acquired data. 
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Run mode Field

The Run mode field is located on the right side of the top row of fields
and is displayed only when in the Trigger menu. This field controls
whether the oscilloscope performs a single acquisition or multiple
acquisitions. Single mode acquires a waveform on a single acquisition
and then stops running. Repetitive mode acquires a waveform a
multiple number of times and rebuilds the display after each
acquisition. Repetitive mode keeps running until the STOP key is
pressed. When powered on, the oscilloscope defaults to the Single
mode. There is no pop-up for this field. When selected, it simply
toggles between Single and Repetitive.

Single Mode Run. After the Run mode field is set to Single, you start
the oscilloscope running in the single-acquisition mode by pressing the
RUN key on the front panel. In this mode, the oscilloscope makes a
single acquisition, displays the results, then waits until the RUN key is
touched again before making another acquisition.

Repetitive Mode Run. After the Run mode field is set to Repetitive,
you start the oscilloscope running in the Repetitive (repetitive
single-shot) mode by pressing the RUN key on the front panel. In this
mode, the display is rebuilt each time a new acquisition is made. When
you want to stop making repetitive acquisitions, touch the STOP key on
the front panel. To resume making repetitive acquisitions, touch the
RUN key again.

Before a repetitive run can be executed, all analyzers must either be
turned off, or they must have acquired data.

Trigger Menu
24-7



25 
Waveforms Menu 

Introduction The Waveforms menu controls how the oscilloscope displays the 
waveforms. The waveforms may be displayed in normal, averaged, or 
accumulated mode. This menu also controls the connect-the-dots 
display feature. The default Display menu is shown in figure 25-1. 

LScDOeJ- mvltr OfA Cluto-kasure 

l’larker s [ Off 1 Display 1 NOfmOl 1 Connect dolsl] 

Sample per1013 - -- 

s/Dlv 11 Delay I Grid 1-j 

Figure 25-l. Waveforms Display Menu 

Scope Field The Scope field located in the upper left corner of the menu is used for 
accessing the System Configuration menu, any assigned analyzers, and 
the mixed mode display operation. More information on mixed mode 
displays and the system configuration menu is found in the appropriate 
chapters. 

- 

Auto-Measure 
Field 

Automatic parametric measurements are functions built into the 
digitizing oscilloscope that make parametric measurements on a 
displayed waveform. 
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25
Waveforms Menu

Introduction The Waveforms menu controls how the oscilloscope displays the
waveforms. The waveforms may be displayed in normal, averaged, or
accumulated mode. This menu also controls the connect-the-dots
display feature. The default Display menu is shown in figure 25-1.
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Figure 25-1. Waveforms Display Menu

The Scope field located in the upper left corner of the menu is used for
accessing the System Configuration menu, any assigned analyzers, and
the mixed mode display operation. More information on mixed mode
displays and the system configuration menu is found in the appropriate
chapters.

Automatic parametric measurements are functions built into the
digitizing oscilloscope that make parametric measurements on a
displayed waveform.
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The Auto-measure field is located in the upper right comer of the 
Waveforms menu. When the Auto-measure field is selected, a pop-up 
will appear that lists the parameters measured for the channel selected. 

’ See Figure 25-2. 

Figure 25-2. Automatic Measurement Pop-up 

The channel field , which is located in the upper right corner of the 
pop-up, will toggle between channel 1 and channel 2 when selected. 
The default selection for this field is channel 1. 

There are nine automatic measurements made from the data that is 
displayed in the waveform display: 

Period 
Risetime 
Falltime 
Frequency 
+ Width 
-Width 
VP-lJ 
Preshoot 
Overshoot 

Keep the following in mind when making measurements. 

l At least one full cycle of the waveform with at least two like edges 
must be displayed for Period and Freq measurements. 
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The Auto-measure field is located in the upper right comer of the
Waveforms menu. When the Auto-measure field is selected, a pop-up
will appear that lists the parameters measured for the channel selected.
See Figure 25-2. .

I Scope j. ...y.ra~ (jillltoscalll l I lut_lIIIlIsun )
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'rllq 0 "' Perioe 0 , ",p-p 0 ,
Rlselime 0 , ++II dIn 0 , Prashool 0 ,
re'llIme 0 , -II I dIn 0 , D~erSMol 0 ,

/
Auto-Measure Pop-up

Figure 25-2. Automatic Measurement Pop-up

The channel field, which is located in the upper right corner of the
pop-up, will toggle between channell and channel 2 when selected.
The default selection for this field is channell.

There are nine automatic measurements made from the data that is
displayed in the waveform display:

Period
Risetime
Falltime
Frequency
+ Width
-Width
Vp-p
Preshoot
Overshoot

Keep the following in mind when making measurements.

• Atleasl one full cycle of the waveform with at least two like edges
must be displayed for Period and Freq measurements.
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A complete positive pulse must be displayed to make a + Width 
measurement, and a complete negative pulse must be displayed 
to make a -Width measurement. 

Risetime, Falltime, Preshoot, and Overshoot measurements will 
be more accurate if you expand the edge of the waveform by 
selecting a faster sweep speed. 

TOP and Base All measurements except Vp-p are calculated using the Vtop (100% 
Voltages voltage) and Vbase (0% voltage) levels of the displayed waveform. The 

Vtop and Vbase levels are determined from an occurrence density 
histogram of the data points displayed on screen. 

The digitizing oscilloscope displays 6-bit vertical voltage resolution. 
This means the vertical display is divided up into 26 voltage levels. 
Each of these 64 levels is called a quantization level. Each waveform 
has a minimum of 500 data points displayed horizontally on screen. 
Each of these data point sets have one quantization level assigned to it. 
The histogram is calculated by adding the number of occurrences of 
each quantization level of the displayed data point sets on the displayed 
waveform. 

The quantization level with the greatest number of occurrences in the 
top half of the waveform corresponds to the Vtop level. The 
quantization level with the greatest number of occurrences in the 
bottom half of the waveform corresponds to the Vbase level. 

If Vtop and Vbase do not contain at least 5% of the minimum (500) 
data points displayed on screen, Vtop defaults to the maximum voltage 
(Vmaximum) and Vbase defaults to the minimum voltage (Vminimum) 
found on the display. An example of this case would be measurements 
made on sine or triangle waves. 

From this information the instrument can determined the 10,50, and 
90% points, which are used in most automatic measurements. The 
Vtop or Vbase of the waveform is not necessarily the maximum or 
minimum voltage present on the waveform. If a pulse has a slight 
amount of overshoot, it would be wrong to select the highest peak of 
the waveform as the top since the waveform normally rests below the 
perturbation. 
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Top and Base
Voltages
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• A complete positive pulse must be displayed to make a + Width
measurement, and a complete negative pulse must be displayed
to make a-Width measurement.

• Risetime, Falltime, Preshoot, and Overshoot measurements will
be more accurate if you expand the edge of the waveform by
selecting a faster sweep speed.

All measurements except Vp-p are calculated using the Vtop (100%
voltage) and Vbase (0% voltage) levels of the displayed waveform. The
Vtop and Vbase levels are determined from an occurrence density
histogram of the data points displayed on screen.

The digitizing oscilloscope displays 6-bit vertical voltage resolution.
This means the vertical display is divided up into 26 voltage levels.
Each of these 64 levels is called a quantization level. Each waveform
has a minimum of 500 data points displayed horizontally on screen.
Each of these data point sets have one quantization level assigned to it.
The histogram is calculated by adding the number of occurrences of
each quantization level of the displayed data point sets on the displayed
waveform.

The quantization level with the greatest number of occurrences in the
top half of the waveform corresponds to the Vtop level. The
quantization level with the greatest number of occurrenCes in the
bottom half of the waveform corresponds to the Vbase level.

If Vtop and Vbase do not contain at least 5% of the minimum (500)
data points displayed on screen, Vtop defaults to the maximum voltage
(Vmaximum) and Vbase defaults to the minimum voltage (Vminimum)
found on the display. An example of this case would be measurements
made on sine or triangle waves.

From this information the instrument can determined the 10, 50, and
90% points, which are used in most automatic measurements. The
Vtop or Vhasc of the waveform is not necessarily the maximum or
minimum voltage present on the waveform. If a pulse has a slight
amount of overshoot, it would be wrong to select the highest peak of
the waveform as the top since the waveform normally rests below the
perturbation.
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Automatic To demonstrate how to make automatic measurements, set up the 
Measurement oscilloscope as described below. This setup will be used throughout 

Example the remainder of this section. 

Connecting the Equipment 

Connect a BNC tee adapter and BNC cables to the oscilloscope as 
shown in figure 25-3. 

BACK FRONT 
VIEW VIEW 

COMPENSATION 
SIGNAL OUTPUT 

0165ZM01 

BNC TEE 

Figure 25-3. Equipment Setup 

Setting Up the Oscilloscope 

Turn the instrument on. 

From the System Configuration menu, turn the oscilloscope on 
and all analyzers off. 

Touch CHAN key and from the default Channel Specification 
menu, make the following changes: 

Input CH 1 Probe field to 1:l 

Input CH 1 Impedance field to 50 Ohms 

Input CH 2 Probe field to 19 

Input CH 2 Impedance field to 50 Ohms 

Select Autoscale, then select Continue. 

- 
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Automatic
Measurement

Example

To demonstrate how to make automatic measurements, set up the
oscilloscope as described below. This setup will be used throughout
the remainder of this section.

Connecting the Equipment

Connect a BNC tee adapter and BNC cables to the oscilloscope as
shown in figure 25-3.

BACV
VEW

FRONT
VIEW
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Figure 25-3. Equipment Setup

Setting Up the Oscilloscope

1. Turn the instrument aD.

2. From the System Configuration menu, turn the oscilloscope on
and all analyzers off.

3. Touch CHAN key and from the default Channel Specification
menu, make the following changes:

Input CH 1 Probe field to 1:1

Input CH 1 Impedance field to 50 Ohms

Input CH 2 Probe field to 1:1

Input CH 2 Impedance field to 50 Ohms

4. Select Autoscale, then select Continue.
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5. Touch the TRIG key and set the Run mode to Repetitive. 

6. Select the Waveforms menu and toggle Connect dots field to on. 
The displayed waveform should now look like figure 25-4. . 

- 
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Figure 25-4. Autoscaled Waveform 

Rise Time 
Measurement 

, l Risetime is measured on the positive-going edge of the waveform and is 
the time it takes the waveform to transition between the 10% voltage 
point and the 90% voltage point. 

1. Select the s/Div field and change the sweep speed to 5 ns/div. The 
expanded waveform should look like the figure below. 

-Scope- bbvef armi Auto-Measure 

flerker s [ Off 1 Display 1 hOfInal 1 Connect dotsl] 

Sample period - 2.5 ns 
r/Dlv 15.01 Delay 1-1 Grid 1-J 

1 

Figure 25-5. Expanded Waveform 
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Rise Time
Measurement

5. Touch the TRIG key and set the Run mode to Repetitive.

6. Select the Waveforms menu and toggle Connect dots field to on.
The displayed waveform should now look like figure 25-4.
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Figure 25-4. Autoscaled Waveform

Risetime is measured on the positive-going edge of the waveform and is
the time it takes the waveform to transition between the 10% voltage
point and the 90% voltage point.

1. Select the s/Div field and change the sweep speed to 5 ns/div. The
expanded waveform should look like the figure below.
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Figure 25-5. Expanded Waveform
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Expanding the edge on the waveform will give more accurate results 
because more data points on the rising edge will be displayed. 

2. From the Waveforms menu select the Auto-Measure field. The 
Risetime value is displayed in the Automatic Measurements 
listing pop-up. 

Notice that Period, Falltime, Freq, + Width, and -Width listings are 
blank. Because only the rising edge of the waveform is displayed, there 
is insufficient data at this time to make these measurements. 

3. Select Done. You are now back to the Waveform menu. 

Fall Time Fall time is measured on the negative-going edge of the waveform and 
Measurement is the time it takes the waveform to transition between the 90% voltage 

point and 10% voltage point. You are currently displaying the 
positive-going edge of the waveform, so you need to change it to the 
negative-going edge. 

4. Touch the TRIG key and toggle the Slope field in the Trigger 
Specification menu to Negative. Notice the negative-going edge 
of the waveform is now displayed as shown in figure 25-6. 

5. Touch the Display key and select the Auto-Measure field in the 
Waveforms menu. The Falltime value is now displayed in the 
AutomaticMeasurement listing pop-up. 

-_ 

i-l- Trigger 
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Figure 25-6. Negitive Edge Of Waveform 
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Expanding the edge on the waveform will give more accurate results
because more data points on the rising edge will be displayed.

2. From the Waveforms menu select the Auto-Measure field. The
Risetime value is displayed in the Automatic Measurements
listing pop-up.

Notice that Period, Falltime, Freq, +Width, and -Width listings are
blank. Because only the rising edge of the waveform is displayed, there
is insufficient data at this time to make these measurements.

3. Select Done. You are now back to the Waveform menu.

Fall time is measured on the negative-going edge of the waveform and
is the time it takes the waveform to transition between the 90% voltage
point and 10% voltage point. You are currently displaying the
positive-going edge of the waveform, so you need to change it to the
negative-going edge.

4. Touch the TRIG key and toggle the Slope field in the Trigger
Specification menu to Negative. Notice the negative-going edge
of the waveform is now displayed as shown in figure 25-6.

5. Touch the Display key and select the Auto-Measure field in the
Waveforms menu. The Falltime value is now displayed in the
Automatic Measurement listing pop-up.
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Figure 25-6. Negitive Edge Of Waveform
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6. Now measure the falltime on CH 2. Select the Input field in the 
Automatic Measurement listing pop-up and toggle to CH 2. 

7. All readings in the Automatic Measurement listing pop-up are 
now for CH2. Falltime is now being measured on CH.2. 

VP-P The peak-to-peak voltage measurement uses the maximum voltage and 
Measurement the minimum voltage values found in the data displayed on screen. 

VP-P = Vmaximum - Vminimum 

8. Notice the Vp_p measurement displayed in the Automatic 
Measurements listing pop-up. This reading is for the channel 
currently selected. 

9. Select Done to exit the Automatic Measurements listing pop-up. 

- 
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6. Now measure the falltime on CH 2. Select the Input field in the
Automatic Measurement listing pop-up and toggle to CH 2.

7. All readings in the Automatic Measurement listing pop-up are
oow for CH2. Falltime is now being measured on CH 2.

The peak-to-peak voltage measurement uses the maximum voltage and
the minimum voltage values found in the data displayed on screen.

Vp-p = Vmaximum - Vminimum

8. Notice the Vp_p measurement displayed in the Automatic
Measurements listing pop-up. This reading is for the channel
currently selected.

9. Select Done to exit the Automatic Measurements listing pop-up.
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Period and Period and Freq (frequency) measurements are made using the first 
Frequency two like edges of an input displayed on screen. At least one full cycle 

Measurements of the waveform must be displayed to make the measurements. If a full 
cycle is not present, the Period and Freq measurements in the 
auto-measure field will be blank. Period and Freq are measured using 
the time (t) at the 50% level of the edges. 

If the first edge on the display is rising then: 

Period = b-king edge 2 - king edge 1 
Freq = l&king edge 2 - hising edge 1) 

If the first edge on the display is falling then: 

Period = tfalling edge 2 - tfalling edge 1 
Freq = l/(tfalling edge 2 - tfalling edge 1) 

Re-scale the waveform to display at least one full cycle of the 
waveform, then make a Period and Freq measurement on CH 1. 

1. From the Waveform menu, select s/Div and change s/Div field to 
100,~s to display only one full cycle of the waveform. See figure 
25-7. 

2. Select Auto-Measure and notice the Period and Freq 
measurements displayed in the Automatic Measurement listing 
POP-UP* 

rCH2 1 
-250mV 

Figure 25-7. One Full Cycle Waveform 
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Frequency
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Period and Freq (frequency) measurements are made using the first
two like edges of an input displayed on screen. At least one full cycle
of the waveform must be displayed to make the measurements. If a full
cycle is not present, the Period and Freq measurements in the
auto-measure field will be blank. Period and Freq are measured using
the time (t) at the 50% level of the edges.

If the first edge on the display is rising then:

Period = trising edge 2- trising edge 1
Freq = lI(trising edge 2 - trising edge 1)

If the first edge on the display is falling then:

Period = trailing edge 2 - trailing edge 1

Freq = lI(lfalling edge 2 - tfalling edge 1)

Re-scalc the waveform to display at least one full cycle of the
waveform, then make a Period and Freq measurement on CH 1.

1. From the Waveform menu, select s/Div and change .!Div field to
!OO /" to display only one full cycle of the waveform. See figure
25-7.

2. Select Auto-Measure and notice the Period and Freq
measurements displayed in the Automatic Measurement listing
pop-up.
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Figure 25-7. One Full Cycle Wavetorm
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+ Width and + Width (positive pulse width) and -Width (negative pulse width) 
-\Nidth measurements are made using the time (t) at the 50% level of the 

Measurements waveform edges. At least one positive-going edge followed by a 
negative-going edge of the waveform must be present to make a 
+ Width measurement and at least one negative-going edge followed 
by a positive-going edge must be present to make a -Width 
measurement. If these conditions are not present, the + Width and/or 
-Width measurements in the auto-measure field will be blank. 

If the first edge on the display is rising then: 

+ Width = tfalling edge 1 - trising edge 1 
-Width = king edge 2 - tfalling edge I 

If the first edge on the display is falling then: 

+ Width = tfalling edge 2 - h-king edge 1 
-Width = king edge 1 - tfalling edge 1 

HP 16528/1653B 
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3. Be sure the displayed waveform is at least one full cycle. If not, 
touch TRIG key, then select s/Div. Change s/Div field to 1OOps 
to display only one full cycle of the waveform. See figure 25-7. 

4 Touch Display key, then select Auto-Measure. The Period and 
Freq measurements displayed in the Auto-measure listing pop-up 
is for the channel selected. 

Waveforms Menu 
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+Wldth and
-Width

Measurements

HP 16528/16538
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+Width (positive pulse width) and -Width (negative pulse width)
measurements are made using the time (t) at the 50% level of the
waveform edges. At least one positive-going edge followed by a
negative-going edge of the waveform must be present to make a
+Width measurement and at least one negative-going edge followed
by a positive-going edge must be present to make a-Width
measurement. If these conditions are not present, the + Width and/or
-Width measurements in the auto-measure field will be blank.

If the first edge on the display is rising then:

+ Width = tfalling edge 1 - trising edge 1

-Width = trising edge 2 . trailing edge 1

If the first edge on the display is fa11ing then:

+Width = tfalling edge 2 - trising edge 1

-Width = (rising edge 1 - tfalling edge 1

3. Be sure the displayed waveform is at least one full cycle. If not,
touch TRIG key, then select s/Div. Change s!Div field to 100 I's
to display only one full cycle of the waveform. See figure 25-7.

4 Touch Display key, then select Auto-Measure. The Period and
Freq measurements displayed in the Auto-measure listing pop-up
is for the channel selected.
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Preshoot and Preshoot and Overshoot measure the perturbation on a waveform 
Overshoot above or below the top and base voltages (see “Top and Base Voltages” 

Measurements section earlier in this chapter). These measurements use all data 
displayed on screen, therefore it is very important that only the data of 
interest be displayed. If you want to measure preshoot and overshoot 
on one edge of a waveform, then only display that edge. If you want to 
measure the maximum preshoot and overshoot on a waveform, then 
display several cycles of the waveform. 

Preshoot is a perturbation before a rising or a falling edge and is 
measured as a percentage of the top-base voltage. Overshoot is a 
perturbation after a rising or a falling edge and is measured as a 
percentage of the top-base voltage 

If the measured edge is rising then: 

Preshoot = r -1 X 100 
L Vtop-base 

Overshoot = I Vmaximum - VtoD 1 X 100 
L 

Vtop-base 

If the measured edge is falling then: 

preshoot = [ Vmtimum - VtoD 1 X 100 8. 
Vtop-base 

Overshoot = [ Vbase - y- ] X 100 -- 
- V top-base 

Waveforms Menu 
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Preshoot and
Overshoot

Measurements

Waveforms Menu
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Preshoot and Overshoot measure the perturbation on a waveform
above or below the top and base voltages (see "Top and Base Voltages"
section earlier in this chapter). These measurements use all data
displayed on screen, therefore it is very important that only the data of
interest be displayed. Ifyou want to measure preshoot and overshoot
on one edge of a waveform, then only display that edge. If you want to
measure the maximum preshoot and overshoot on a waveform, then
display several cycles of the waveform.

Preshoot is a perturbation before a rising or a falling edge and is
measured as a percentage of the top-base voltage. Overshoot is a
perturbation after a rising or a falling edge and is measured as a
percentage of the top-base voltage

If the measured edge is rising then:

Preshoot = [Wase. ymiojmum] X 100
Vtop.base

Overshoot = [Vmaxjmum - Vtop] X 100
Vtop-base

If the measured edge is falling then:

Preshoot = [vmax;mum - VIQQ I X 100
Vtop-base

Overshoot = [Yhase. yminimum ] X 100
Vtop-base
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Re-scale the waveform to display a rising edge, then make a Preshoot 
and Overshoot measurement on CH 1. 

1. Select s/Div and change s/Div field to 5 11s to display a rising edge 
on the waveform. See figure 25-8. 

2. Select Auto-Measure. Notice the Preshoot and Overshoot 
measurements displayed in the Automatic Measurement listing 
POP-UP* 

[Scope]- Hevef orm5 Au to-hensure 

Markers [ Off J Dlsplsy [J Connect dots [on] 

Sample perioc - 2.5 ns 

s/Dlv [5.0] Delay pTxiq GrlC (75-J 

Figure 25-8. Rising Edge on Waveform 

- 
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Re-scale the waveform to display a rising edge, then make a Preshoot
and Overshoot measurement on CH 1.

1. Select slDiv and change s!Div field to 5 os to display a rising edge
on the waveform. See figure 25-8.

2. Select Auto-Measure. Notice the Preshoot and Overshoot
measurements displayed in the Automatic Measurement listing
pop-up.

Scope 1- 1oliII....for_ ( l\ulosclIle ) I Au lo-l'l811slIre )

MlIrkers' 'If I o15p IllY [JiOi-mcl I Connect dOIS~

Semple per\oc - 2.5 05

S/Oly I SO "' I Oelo~ I 13.4 os I GrlC []IT)

-250m'"

I

-2~om"
•

•

·

Figure 25-8. Rising Edge on Waveform
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Marker In addition to automatic parametric measurements, the oscilloscope 

Measurements also has two markers for making time and voltage measurements either -- 
manually (Time) or automatically (Search). 

To demonstrate how to make marker measurements, connect the 
oscilloscope as shown in figure 25-3 and reset the oscilloscope as 
described below. 

Turn the instrument on. 

From the System Configuration menu, turn the oscilloscope on 
and all analyzers off. 

Touch CHAN key, then from the default Channel Specification 
menu, make the following changes: 

Waveforms Menu 
25-12 

Input CH 1 Probe field to 1:l 

Input CH 1 Impedance field to 50 Ohms 

Input CH 2 Probe field to 1:l 

Input CH 2 Impedance field to 50 Ohms 

4. Select Autoscale, then select Continue. 

HP 16528/1653B 
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Marker
Measurements

Waveforms Menu
25-12

In addition to automatic parametric measurements, the oscilloscope
also has two markers for making time and voltage measurements either
manually (Time) or automatically (Search).

To demonstrate how to make marker measurements, connect the
oscilloscope as shown in figure 25·3 and reset lh~ oscilloscupe as
described below.

1. Turn the instrument on.

2. From the System Configuration menu, turn the oscilloscope on
and all analyzers off.

3. Touch CHAN key, then from the default Channel Specification
menu, make the following changes:

Input CH 1 Probe field to 1:1

Input CH 1 Impedance field to 50 Ohms

Input CH 2 Probe field to 1:1

Input CH 2 Impedance field to 50 Ohms

4. Select AUloscalc, then select Continue.

HP 16528{16538
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5. Touch the TRIG key and set the Run mode to Repetitive. 

6. Select the Waveforms menu and toggle Connect dots field to on. 
The displayed waveform should now look like figure 25-9. 

a w 

jScopa= Trigger 

llode ’ Edge ] Source [CHI Run mode (Repot1 tivs] 

Level -250.0 mV 1 Slope pzziiiq CSuto-Tr lg J-&q 

t/Dlv pzr?ziq Delay 1 Rrmed by I] 

t 

Figure 25-9. Marker Measurement Setup Display 

Markers Field In the Waveforms menu, the Markers field is located on the left side of 
the top row of fields, and can only be accessed from the Oscilloscope’s 
Waveforms menu. When the Markers field is selected, a pop-up 
appears as shown in figure 2540. 

Marker field pop-up 

fScope]- bhwef orls Autoscsle flu to-tkesur e ’ 

Figure 25-10. Markers Field Pop-up 
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Markers Field

Marker field pop-up

5. Touch the TRIG key and set the Run mode to Repetitive.

6. Select the Waveforms menu and toggle Connect dots field to on.
The displayed waveform should now look like figure 25-9.

Scope 1- Trigler (autlll:ule) ( CIIUbretion ,
Mod~ I Edge I Source QED Run mode Illlp'tlth.1
Ley.l I 2:l0.0 ~ j Slope j F'osi \1 ye I Auto Trig~

./0 L" j 200,0 u. , Oelew I 0 • I Arm'd .y I '0" j

-250"""

W ! ...... I I r----

-2S0mv

W I J ! r----

Figure 25-9. Marker Measurement Setup Display

In the Waveforms menu, the Markers field is located on the left side of
the top row of fields, and can only be accessed from the Oscilloscope's
Waveforms menu. When the Markers field is selected, a pop-up
appears as shown in figure 25-10.

I Scoae 1- N8....fDr_ ( AulOGuh ) ( flu to·""llsun )

Milner
,n Dlspll1y I Normol I Conner I aolS~

Slimp 1e
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0"Seen:h
,/01" StIlU.Ues Oeloll j 13.4 Of I arl d CEJ

/
-"SOm"

r----W \ :1 I
,

250mV

l-J-i r--~'l r----

Figure 25-10. Markers Field Pop-up
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The default selection for the Markers field is Off. 

Sample Period Any time the Markers field is Off, the sample period of the acquired 
Display waveform is displayed directly below the markers field. A sample 

period is the time period between acquired sample points and is the 
inverse of sample rate (digitizing rate). Sample period is a function of 
sweep speed and can only be changed by changing the s/Div field. 

Time When the Time field is selected from the Markers pop-up, the 
Sample period =- disappears and a new middle row of fields appear 

Waveforms Menu 
25-14 

in the Waveforms menu. See figure 25-11. 

Figure 2541. Time Markers Field Pop-up 

X to 0 Field 

The X to 0 field is located on the left side of the middle row of fields 
and displays the time (delta time) between the X marker and the 0 
marker. When the X to 0 field is selected, turning the knob will move 
both the X and the 0 marker across the display without changing the 
value in the X to 0 field. However, the values in the Trig to X and Trig 
to 0 fields will change to reflect the movement of the X and 0 markers. 

- 
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Sample Period
Display

Time

The default selection for the Markers field is Off.

Any time the Markers field is Off, the sample period of the acquired
waveform is displayed directly below the markers field. A sample
period is the time period between acquired sample points and is the
inverse of sample rate (digitizing rate). Sample period is a function of
sweep speed and can only be changed by changing the slDiv field.

When the Time field is selected from the Markers pop-up, the
Sample period =_ disappears and a new middle row of fields appear
in the Waveforms menu. See figure 25-11.

r1~rker $1 Time- DI spll1~ ~Drm~-l

, WLJ I 0 . Tr Ig '" xl , .
s/Dl", : 200.0 "' I Oellll~ I I ~<l ",

Seepe f- "vltfo..-_ I flulosule )

i

( llutD-l'Iellsure )

Conner t dots t:::QD
Trl~tDOI o~;

Grid CQID
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Figure 25-11. Time Markers Field Pop-up

Xto 0 Field

The X to 0 field is located on the left side of the middle row of fields
and displays the time (delta time) between the X marker and the 0
marker. When the X to a field is selected, turning the knob will move
both the X and the a marker across the display without changing the
value in the X to a field. However, the values in the Trig to X and Trig
to a fields will change to reflect the movement of the X and a markers.

HP 16528/16538
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The value in the X to 0 field can be changed by changing the Trig to X 
or Trig to 0 values, or by changing the X to 0 value from the pop-up. 
The knob entry pop-up will appear when you select the X to 0 field. 

When the time value of X to 0 is changed using the knob, half the 
difference of the new value and old value is subtracted from the X 
marker and half is added to the 0 marker. 

Trig to X Field 

The Trig to X field is located in the middle of the middle row of fields. 
The X marker is shown on the waveform display as a dotted line with 
an X above it. The time displayed in the Trig to X field is measured 
from the trigger point to the X marker. The trigger point is marked 
with a dotted line on the waveform display and is always time 0. 

When the Trig to X field is selected, the time value can be changed by 
turning the knob or by entering a time value from the Numeric Entry 
pop-up. The Numeric Entry pop-up will appear when any key is 
touched on the keypad. 

Resolution for the Trig to X time values is 2% of the sweep speed 
setting. The default value for the Trig to X field is 0 s. 

Trig to 0 Field 

The Trig to 0 field is located on the right side of the middle row of 
fields. The 0 marker is shown on the waveform display as a dotted line 
with an 0 above it. The time displayed in the Trig to 0 field is 
measured from the trigger point to the 0 marker. 

When the Trig to 0 field is selected, the time value can be changed by 
turning the knob or by entering a time value from the Numeric Entry 
pop-up. The pop-up will appear when any key is touched on the keypad. 

Resolution for Trig to 0 time values is 2% of the sweep speed setting. 
The default value for the Trig to 0 field is 0 s. 

Waveforms Menu 
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The value in the X to 0 field can be changed by changing the Trig to X
or Trig to 0 values, or by changing the X to 0 value from the pop-up.
The knob entry pop-up will appear when you select the X to 0 field.

When the time value of X to 0 is changed using the knob, half the
difference of the new value and old value is subtracted from the X
marker and half is added to the 0 marker.

Trig to X Field

The Trig to X field is located in the middle of the middle row of fields.
The X marker is shown on the waveform display as a dotted line with
an X above it. The time displayed in the Trig to X field is measured
from the trigger point to the X marker. The trigger point is marked
with a dotted line on the waveform display and is always time O.

When the Trig to X field is selected, the time value can be changed by
turning the knob or by entering a time value from the Numeric Entry
pop-up. The Numeric Entry pop-up will appear when any key is
touched on the keypad.

Resolution for the Trig to X time values is 2% of the sweep speed
setting. The default value for the Trig to X field is as.

Trig to 0 Field

The Trig to 0 field is located on the right side of the middle row of
fields. The 0 marker is shown on the waveform display as a dotted line
with an 0 above it. The time displayed in the Trig to 0 field is
measured from the trigger point to the 0 marker.

When the Trig to 0 field is selected, the time value can be changed by
turning the knob or by entering a time value from the Numeric Entry
pop-up. The pop-up will appear when any key is touched on the keypad.

Resolution for Trig to 0 time values is 2% of the sweep speed setting.
The default value for the Trig to 0 field is as.

Waveforms Menu
25-15



Search When Search is selected from the Markers field, a new middle row of 
fields and the Specify Search Markers field will appear. See figure 
2512. 

.- 
/Scope] - mver arls 
tlsrker s [ Search ] Display 1 FcOrftMl 1 Connect dots[] 

X-pattern -1 from start O-pattern I] from staf-t 
s/Dlv [2oo.o] Delay -13.4 Grid mori) 

8 
t 

- i 

Figure 25-12. Search fields 

Specify Search The Specify Search Markers field is located in the upper right corner 
Markers of the Waveforms menu. When selected, a Search Markers pop-up will 

appear. After Search Markers criteria is set, the X and 0 markers will 
be positioned on the waveform, as specifed, with voltage values 
displayed below the waveform label. See figure 25-13. 
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Figure 25-13. Search Markers Pop-up 

Search When Searcb is selected from tbe Markers field, a new middle row of
fields and the Specify Search Markers field will appear. See figure
25-12.
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Figure 25-12. Search fields

Specify Search
Markers

The Specify Search Markers field is located in the upper right corner
of the Waveforms menu. When selected, a Search Markers pop-up will
appear. After Search Markers criteria is set, the X and 0 markers will
be positioned on the waveform, as specifed, with voltage values
displayed below the waveform label. See figure 25-13.
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Figure 25-13. Search Markers Pop-up
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Type markers 
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When the Type markers field is selected, it will toggle between Percent 
and Absolute. 

The Percent type setting is for levels that are a percentage of the 
top-to-base voltage value of a waveform. The top-to-base voltage value 
of a square wave is typically not the same as the peak-to-peak value. 
The oscilloscope determines the top and base voltages by finding the 
flattest portions of the top and bottom of the waveform. See figure 
25-14. The top and base values do not typically include preshoot or 
overshoot of the waveform. The peak-to-peak voltage is the difference 
between the minimum and maximum voltage found on the waveform. 

The Absolute type allows you to set an exact voltage level to the X or 
0 marker. 

541111WF01 

Figure 25-14. Top And Base Levels 

X-Marker set on 
O-Marker set on 

The X-O Marker set on - field assigns an input waveform (CHl or 
CH2) to the X or 0 marker. When you select this field, the field will 
toggle between the waveform sources. 

The default selection for the Marker set on- field is CHl. 

Waveforms Menu 
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Type markers

When the Type markers field is selected, it will toggle between Percent
and Absolute.

The Percent type setting is for levels that are a percentage of the
top-la-base voltage value of a waveform. The top-to-base voltage value
of a square wave is typically not the same as the peak-to-peak value.
The oscilloscope determines the top and base voltages by finding the
flattest portions of the top and bottom of the waveform. See figure
25-14. The top and base values do not typically include preshoot or
overshoot of the waveform. The peak-to-peak voltage is the difference
between the minimum and maximum voltage found on the waveform.

The Absolute type allows you to set an exact voltage level to the X or
o marker.

J-
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Figure 25-14. Top And Base Levels

X-Marker set on
O-Marker set on

The X-O Marker set on_ field assigns an input waveform (CHI or
CH2) to the X or 0 marker. When you select this field, the field will
toggle between the waveform sources.

The default selection for the Marker set on_field is CHI.
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at the level 
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When the type marker is set to Percent, the at the level field sets the 
X or 0 marker to a percentage level (from 10% to 90%) of the 
top-base voltage. When the type marker is set to Absolute, you can set 
the marker to an exact voltage level. 

The Percentage or Absolute voltage can be changed by turning the 
knob or by entering a value from the keypad. Percent values from 10% 
to 90% in increments of 1% can be entered. Absolute voltage values 
can be entered in increments of 6 mV. The Percent default value for 
the at the level field is 50%. The Absolute default value for the at 
the -1evGield is 0 V. 

with - slope. 

The with- slope field sets the X or 0 marker on either the positive or 
negative edge of the selected occurrence of a waveform. When the 
slope field is selected, the slope will toggle between Positive and 
Negative. The default selection for the Slope field is Positive. 

Stop measurement when X-O 

This field lets you set up a stop condition for the time interval between 
the X marker and 0 marker. When this field is selected, a pop-up will 
appear as shown in figure 25-15. 

The default selection for the Stop measurement when X-O field is Off. 
‘-I- llavef arms 

flarkers [ ’ Search ] Display [ kOrma1 1 Connect dotsIr] 
r 1 

y % 
Search thrkers (Done) 

tlarker Type [ Per cent ] 

c X-tlarker set on 1-1 at the 1-1 level uith 

‘-1 slope. 
t-rlarker set on [)] at the 150x1 level uith 

io,si slope. 

Stop measurement uhen X-C 

c Store exceptlon to disk Gr ma ter than 
In range 

Not in range 

Figure 2545. Stop Measurement Pop-up 
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at the _ level

When the type marker is set to Percent, the at the_level field sets the
X or 0 marker to a percentage level (from 10% to 90%) of the
top-base voltage. When the type marker is set to Absolute, you can set
the marker to an exact voltage level.

The Percentage or Absolute voltage can be changed by turning the
knob or by entering a value from the keypad. Percent values from 10%
to 90% in increments of 1% can be entered. Absolute voltage values
can be entered in increments of 6 mV. The Percent default value for
the at the_level field is 50%. The Absolute default value for the at
the _level field is 0 V.

with _ slope.

The with_ slope field sets the X or 0 marker on either the positive or
negative edge of the selected occurrence of a waveform. Wheo the
slope field is selected, the slope will toggle between Positive and
Negative. The default selection for the Slope field is Positive.

Stop measurement when X-O _

This field lets you set up a stop condition for the time interval between
the X marker and 0 marker. When this field is selected, a pop-up will
appear as shown in figure 25-15.

The default selection for the Stop measurement when X-O field is Off.
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Less than 

When the Less than field is selected from the pop-up, a time value field 
appears to the right of the Less than field. See figure 25-16. 
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Figure 25-16. Stop Measurement Time Field 

When the time value field is selected, the time value can be entered by 
the keypad. See figure 25-17. 

Keypad entry pop-up q 

HP 16528/1653B Waveforms Menu 
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Figure 25-17. Stop Measurement Time Numeric Entry 

Less than

When the Less than field is selected from the pop-up, a time value field
appears to the right of the Less than field. See figure 25-16.
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Figure 25-16. Stop Measurement Time Field

When the time value field is selected, the time value can be entered by
the keypad. See figure 25-17.
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The keypad will appear when you touch any key. The knob is used to 
set the scale. When using the keypad, resolution is 10 ns at times up to 
99.99 ns and can be set to 5-d@ resolution for other times up to 100 
Megaseconds. Positive times would be used when the X marker is 
displayed before the 0 marker, and negative times would be used when 
the 0 marker is displayed before the X marker. 

When Less Than is selected, the oscilloscope will run until the X-O 
time interval is less than the value entered for the Less Than time field. 
When the condition is met, the oscilloscope will stop acquisitions and 
display the message “Stop condition satisfied.” 

Greater than 

When the Greater than field is selected from the pop-up, a time value 
field appears to the right of the Greater Than field. When the time 
value field is selected, the time and scale can be entered the same as for 
the Less Than field. 

When Greater Than is selected, the oscilloscope will run until the X-O 
time interval is greater than the value entered for the Greater Than 
time field. When the condition is met, the oscilloscope will stop 
acquisitions and display Stop condition satisfied. 

- 
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The keypad will appear when you touch any key. The knob is used to
set the scale. When using the keypad, resolution is 10 os at times up to
99.99 os and can be set to 5-digit resolution for other times up to 100
Megaseconds. Positive times would be used when the X marker is
displayed before the 0 marker, and negative times would be used when
the a marker is displayed before the X marker.

When Less Than is selected, the oscilloscope will run until the x-a
time interval is less than the value entered for the Less Than time field.
When the condition is met, the oscilloscope will stop acquisitions and
display the message "Stop condition satisfied."

Greater than

When the Greater than field is selected from the pop-up, a time value
field appears to the right of the Greater Than field. When the time
value field is selected, the time and scale can be entered the same as for
the Less Than field.

When Greater Than is selected, the oscilloscope will run until the x-a
time interval is greater than the value entered for the Greater Than
time field. When the condition is met, the oscilloscope will stop
acquisitions and display Stop condition satisfied.
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Time range fields 

In range to 

When the In range-to field is selected from the pop-up, two time 
value fields appear next to the In range field. See figure 25-18. The time 
range for the stop condition is entered using the keypad. When either 
time value field is selected, the time value can be entered the same as 
for the Less Than field. Default values for In range to- is 10 ns. 

When In range-to- is selected, the oscilloscope will run until the 
X-O time interval is in the range of the time values entered for the In 
range-to- time fields. When the condition is met, the oscilloscope 
will stop acquisitions and display Stop condition satisfied. 

(Specif u tiarkers ) 

tlarkers Ir [ Search ] Display ( Normal ] Connect dols[r] 
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Search tbrkers (Done) 
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level ui th 
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Stop measurefnent uher X+3 [ Ir raw9 ][Ob]tO L-1 

Store exceptlon to disk: I-1 

Figure 2548. Range Fields 

Not in range to 

When the Not in range-to- field is selected from the pop-up, two 
time value fields appear next to the Not In Range field. The time range 
for the stop condition is entered in these time fields. When either time 
value field is selected, the time can be entered the same as for the Less 
Than field. 

When Not In range- to is selected, the oscilloscope will run until 
the X-O time interval is not in the range of the time values entered for 
the Not in range-to- time fields. When the condition is met, the 
oscilloscope will stop acquisitions and display Stop condition satisfied. 

Default values for these fields are 10 ns. 

HP 16528/16538 Waveforms Menu 
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In range _to_

When the In range_to_field is selected from the pop-up, two time
value fields appcar next to the In range field. See figure 25-18. The time
range for the stop condition is entered using the keypad. When either
time value field is selected, the time value can be entered the same as
for the Less Than field. Default values for In range_to_ is 10 ns.

When In range_to_ is selected, the oscilloscope will run until the
X-O time interval is in the range of the time values entered for the In
range_to_ time fields. When the condition is met, the oscilloscope
will stop acquisitions and display Stop condition satisfied.
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Figure 25-18. Range Fields

Not in range _ to _

When the Not in range_to_ field is selected from the pop-up, two
time value fields appear next to the Not In Range field. The time range
for the stop condition is entered in these time fields. When either time
value field is selected, the time can be entered the same as for the Less
Than field.

When Not In range_ to_is selected, the oscilloscope will run until
the x-a time interval is not in the range of the time values entered for
the Not in range_to_time fields. When the condition is met, the
oscilloscope will stop acquisitions and display Stop condition satisfied.

Default values for these fields are 10 ns.
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Store exception to disk 

When the Store exception to disk: field is on, any time the Stop 
measurement when X-O criterion is met, the measurement is stored to 
a file on disk. You can designate a File name and add a File 
description by selecting those fields and using the Alpha Entry pop-up. 
After the measurement is stored, the acquisition cycle continues. If the 
disk is write protected, a notice is displayed and the acquisition cycle is 
stopped. If the Stop measurement when X-O field is off, the Store 
exception to disk: function is disabled. 

X-pattern The X and 0 pattern-from start field sets the X or 0 markers on a from 
start specific occurrence of a edge on the waveform. The edge may be the 

O-pattern from 1st displayed up to the 1024th displayed. The count of edge 

start occurrences is made starting with the first edge displayed on screen, 
either partial or full. 

1 
Note !!b 

Auto-marker measurements are made with data that is displayed on 
screen. Make sure the data of interest is fully displayed on screen. For 
example, if only part of a positive edge is displayed, the 0% point and 
100%point of the edge is calculated from what is actually displayed on 
screen. This could cause measurement errors. 

Waveforms Menu 
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When the X or 0 pattern- from start field is selected, the occurrence 
can be changed by turning the knob or by entering a new value from the 
pop-up keypad. The keypad will appear when you make the first entry 
on the keypad. Any number from 1 to 1024 in increments of 1 can be 
entered. 

The default value for the pattern- from start Occur field is 1. 

HP 16528/1653B 
Front-Panel Reference 

- 

x-pattern _ from
stan

O-pattern _ from
stan

•••Note f;jI

Waveforms Menu
25-22

Store exception to disk

When the Store exception to disk: field is on, any time the Stop
measurement when x-o criterion is met, the measurement is stored to
a me on disk. You can designate a File name and add a File
description by selecting those fields and using the Alpha Entry pop-up.
After the measurement is stored, the acquisition cycle continues. If the
disk is write protected, a notice is displayed and the acquisition cycle is
stopped. If the Stop measurement when x-a field is off, the Store
exception to disk: function is disabled.

The X and 0 pattern_from start field sets the X or 0 markers on a
specific occurrence of a edge on the waveform. The edge may be the
1st displayed up to the 1024th displayed. The count of edge
occurrences is made starting with the first edge displayed on screen,
either partial or full.

Auto-marker measurements are made with data that is displayed on
screen. Make sure the data of interest is fully displayed on screen. For
example, if only part of a positive edge is displayed, the 0% point and
lOO%-point of the edge is calculated from what is actually displayed on
screen. This could cause measurement errors.

When the X or 0 pattern_ from start field is selected, the occurrence
can be changed by turning the knob or by entering a new value from the
pop-up keypad. The keypad will appear when you make the first entry
on the keypad. Any number from 1 to 1024 in increments of 1 can be
entered.

The default value for the pattern_ from start Occur field is 1.
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statistics The last field in the Markers pop-up shown in figure 25-10 is Statistics. 
When Statistics is selected from the Markers field, a new middle row of 
fields appear. See figure 25-19. 
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Figure 25-19. Statistics Fields 

The Statistics field allows you to make minimum, maximum, and mean 
time interval measurements from marker X to marker 0. 

Minimum, maximum, and mean (average) X-O marker time interval 
data is accumulated and displayed until one of the following happens: 

1. Autoscale is executed. 

2. Auto-marker parameters are changed. 

3. Statistics is set to Off. 

4. Repetitive Run mode is stopped. 

The default for the Min, Max, and Mean fields is 0 s. 
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Statistics The last field in the Markers pop-up shown in figure 25-10 is Statistics.
When Statistics is selected from the Markers field, a new middle row of
fields appear. See figure 25-19.
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Figure 25-19. Statistics Fields

The Statistics field allows you to make minimum, maximum, and mean
time interval measurements from marker X to marker O.

Minimum, maximum, and mean (average) X-O marker time interval
data is accumulated and displayed until one of the following happens:

1. Autoscale is executed.

2. Auto-marker parameters are changed.

3. Statistics is set to Off.

4. Repetitive Run mode is stopped.

The default for the Min, Max, and Mean fields is 0 s.
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Search Marker The following example will show how to make an automatic marker 

Measurement measurement using the Search markers. We will set the markers to 

Example 
make an X-O marker measurement on the CH 1 and CH 2 input 
waveforms. We want to measure the time between the falling edge of 
the 2nd displayed pulse on CH 1 to the rising edge of the 5th displayed 
pulse on CH 2. We’ll perform the measurement from the 10% point on 
CHl to the 90% point on CH 2. 

Connecting the Equipment 

Connect the equipment as shown in figure 25-20. 

I 
Note m 

An extra long BNC cable is used on channel 2 so the signal is delayed. 

Waveforms Menu 
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BACK FRONT 
VIEW VIEW 

EXTRA LONG CABLE 

Figure 25-20. Equipment Setup For Search Marker Example 

Making the Measurement 

1. In the Waveforms menu, select Markers field. When the pop-up 
appears, select the Search field. With Markers set to Search, two 
new fields will appear: X-pattern from start, and O-pattern 
from start. Set the X-pattern to 2, and the O-pattern to 5. Set the 
s/Div to 500~s. See figure 25-21. 
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The following example will show how to make an automatic marker
measurement using the Search markers. We will set the markers to
make an X-O marker measurement on the CH 1 and CH 2 input
waveforms. We want to measure the time between the falling edge of
the 2nd displayed pulse on CH 1 to the rising edge of the 5th displayed
pulse on CH 2. We'l! perform the measurement from the 10% point on
CHI to the 90% point on CH 2.

Connecting the Equipment

Connect the equipment as shown in figure 25-20.

An extra long BNC cable is used on channel 2 so the signal is delayed.

BAD·
VIEw

COMP;::NSAT~ON I I

s'c"," OcTO v' U
~--!I'-~~- ! ',"~l~~~E" +

~~~~~~~~~---J~
BNC TEE' /

EXTRA LONG CABLE

Figure 25-20. Equipment Setup For Search Marker Example

Making the Measurement

1. In the Waveforms menu, select Markers field. When the pop-up
appears, select the Search field. With Markers set to Search, two
new fields will appeae X-pattern_from start, and O-pattern
from start. Set the X-pattern to 2, and the O-pattern to 5. Set the
s/Div to 500 ,"S. See figure 25-21.
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Figure 25-21. Search Markers Menu 

2. Select Specify Search Markers. Set the Search Markers pop-up 
as shown in figure 25-22. 
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Figure 25-22. Specify Search Markers Pop-up 
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Figure 25-21. Search Markers Menu

2. Select Specify Search Markers. Set the Search Markers pop-up
as shown in figure 25~22.
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3. Select the Done field to return to the waveform display. 

Waveforms Menu HP 16528/1653B 
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The X marker is on the falling edge of the 2nd displayed pulse and the 
0 marker is on the rising edge of the 5th displayed pulse. See figure 
25-23. 
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Figure 25-23. Search Marker Measurement Waveform 

4. Select the Markers field and switch from Search to Statistics. 
Notice the statistical minimum, maximum, and mean time interval 
measurements between the X and the 0 markers are also 
displayed. The voltage measurements of where the markers 
intersect the waveforms are displayed under the CH 1 and CH 2 
channel labels. 

5. Select the Delay field, and turn the knob. Notice that as the 
waveform is moved across the display, the X and 0 markers also 
move to the edges specified in the Search Markers pop-up menu. 

6. Set the Delay time back to 0 s. 

3. Select the Done field to return to the waveform display.

The X marker is on the falling edge of the 2nd displayed pulse and the
o marker is on the rising edge of the 5th displayed puise. See figure
25-23.
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Figure 25-23. Search Marker Measurement Waveform

4. Select the Markers field and switch from Search to Statistics.
Notice the statistical minimum, maximum, and mean time interval
measurements between the X and the 0 markers are also
displayed. The voltage measurements of where the markers
intersect the waveforms are displayed under the CH 1 and CH 2
channel labels.

5. Select the Delay field, and turn the knob. Notice that as the
waveform is moved across the display, the X and 0 markers also
move to the edges specified in the Search Markers pop-up menu.

6. Set the Delay time back to 0 s.
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Now let’s use the Stop measurement when X-O feature for an X-O 
measurement. 

1. Select the s/Div field and turn the knob to change the sweep 
speed to 5 ns. 

2. Select the Markers field and select Search from the pop-up. 

3. Set X-pattern and O-pattern to 1 from start. 

4. Select Specify Search Markers and set Pop-up as shown in figure 
25-24. 
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Figure 25-24. Specify Search Markers Pop-up 

5. Select Stop measurement when X-O and select Less Than from 
the pop-up. 

6. Select the time field next to the Less Than field. Set the time 
field to 10 ns. 
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Now let's use the Stop measurement when X-O feature for an X-O
measurement.

1. Select the slDiv field and turn the knob to change the sweep
speed to 5 ns.

2. Select the Markers field and select Search from the pop-up.

3. Set X-pattern and O-pattern to 1 from start.

4. Select Specify Search Markers and set Pop-up as shown in figure
25-24.
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Figure 25-24. Specify Search Markers Pop-up

5. Select Stop measurement when X-O and select Less Than from
the pop-up.

6. Select the time field next to the Less Than field. Set the time
field to 10 ns.
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7. The Specify Search Markers pop-up now looks like figure 25-25. 
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Figure 25-25. Stop Measurement Less than Setup 

8. Select the Done field to return to the waveform display. The 
disDlav now looks like figure 25-26. 
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Figure 25-26. Waveform Display 

The time interval from X-O in this example is 6.5 ns. Your results may 
be different because of the different length of BNC cable used to delay 
channel 2. The oscilloscope was instructed to run until the time 
interval was less than 5 ns. When the stop condition was satisfied, the 
oscilloscope stops acquisition and displays the advisory “Stop run 
criteria met - run stopped.” 
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7. The Specify Search Markers pop-up now looks like figure 25-25.
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Figure 25-25. Stop Measurement Less than Setup

8. Select the Done field to return to the waveform display. The
display now looks like figure 25-26.
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Figure 25-26. Waveform Display

The time interval from x-o in this example is 6.5 os. Your results may
be different because of the different length of BNe cable used to delay
channel 2. The oscilloscope was instructed to run until the time
interval was less than 5 ns. When the stop condition was satisfied, the
oscilloscope stops acquisition and displays the advisory "Stop run
criteria met a run stopped."
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Display Field 

Display mode pop-up 

.- 

The Display field is located in the middle of the top row of fields. 
When this field is selected, a pop-up appears as shown in figure 25-27. 
The selections in this pop-up determine how waveform information is 
displayed. 
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Figure 25-27. Display Field Pop-up 

The default selection for the Mode field is Normal. 

Normal Mode In Normal mode, the oscilloscope acquires waveform data and then 
displays the waveform. When the oscilloscope makes a new 
acquisition, the previously acquired waveform is erased from the 
display and replaced by the newly acquired waveform. 

- 
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Display Field

Display mode pop-up

The Display field is located in the middlc of thc top row of fields.
When this field is selected, a pop-up appears as shown in figure 25-27.
The selections in this pop-up determine bow waveform information is
displayed.
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Figure 25-27. Display Field Pop-up

The default selection for the Mode field is Normal.

Normal Mode
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In Normal mode, the oscilloscope acquires waveform data and then
displays the waveform. When the oscilloscope makes a new
acquisition, the previously acquired waveform is erased from the
display and replaced by the newly acquired waveform.

Waveforms Menu
25-29



Average Mode In Average mode, the oscilloscope averages the data points on the 
waveforms with previously acquired data. Averaging helps eliminate 
random noise from your displayed waveforms. When the Average field 
is selected from the Display mode pop-up, an integer field appears to - 
the right of the AVG# field. When this Average integer field is 
selected, an integer selection list pop-up appears, listing all possible 
average selections. 

Auto-fleasure 

Connect dots [r] 

AVG# field 

Integer selection list pop-up 

Figure 25-28. Average Integer Entry Pop-up 

The number of averages can be changed by turning the knob to 
position the cursor over the integer you want and pressing the 
SELECT key. 

As an example, assume the Average integer field is set to 16. If the 
Run mode is set to Repetitive, the oscilloscope will immediately start 
acquiring waveform data and average them together. When the initial 
16 waveforms have been acquired, the oscilloscope will momentarily 
display the advisory “Number of averages have been met”. Once the 
initial 16 waveforms have been acquired, the oscilloscope will only 
average the last 16 waveforms acquired; all other data will be discarded. 

If the Run mode is set to Single, an acquisition is not made until the 
Run field has been selected. If Average # is set to 16, as in the 
previous example, the message “Number of averages have been met” 
would not be displayed until Run has been selected 16 times. 
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Average Mode In Average mode, the oscilloscope averages the data points on the
waveforms with previously acquired data. Averaging helps elintinate
random noise from your displayed waveforms. When the Average field
is selected from the Display mode pop-up, an integer field appears to
the right of the AVG# field. When this Average integer field is
selected, an integer selection list pop-up appears, listing all possible
average selections.
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Figure 25-28. Average Integer Entry Pop-up

The number of averages can be changed by turning the knob to
position the cursor over the integer you want and pressing the
SELECT key.

As an example, assume the Average integer field is set to 16. If the
Run mode is set to Repetitive, the oscilloscope will immediately start
acquiring waveform data and average them together. When the initial
16 waveforms have been acquired, the oscilloscope will momentarily
display the advisory "Number of averages have been met'·. Once the
initial 16 waveforms have been acquired, the oscilloscope will only
average the last 16 waveforms acquired; all other data will be discarded.

If the Run mode is set to Single, an acquisition is not made until the
Run field has been selected. IfAverage # is set to 16, as in the
previous example, the message "Number of averages have been met"
would not be displayed until Run has been selected 16 times.

Waveforms Menu
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To exit the Average mode, select the AVG# field next to the Average 
Integer field. The default value for the Average # field is 8. 

Accumulate Mode 

In Accumulate mode, the oscilloscope accumulates all waveform 
acquisitions on screen without erasing the previously acquired 
waveforms. This is similar to infinite persistence on an analog storage 
oscilloscope. These acquisitions will stay on the display until Mode is 
changed, or until the waveform is adjusted by a control that causes the 
display to change, such as s/Div or V/Div. 

Connect Dots 
Field 

The Connect dots field is located on the right side of the top row of 
fields. When Connect dots field is selected, it will toggle between on 
and off. 

When Connect dots is On, each displayed dot will be connected to the 
adjacent dot by a straight line. A waveform with Connect Dots set to 
On, will be well defined and easier to see. 

The default setting for the Connect dots field is Off. 

Grid When the Grid field is selected, it will toggle between on and off. 
When the grid is turned on, the major divisions for both time and 
voltage will be marked with dotted lines. 

HP 16528/1653B Waveforms Menu 
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Accumulate Mode

Connect Dots
Field

Grid
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To exit the Average mode, select the AVG# field next to the Average
Integer field. The default value for the Average # field is 8.

In Accumulate mode, the oscilloscope accumulates all waveform
acquisitions on screen without erasing the previously acquired
waveforms. This is similar to infinite persistence on an analog storage
oscilloscope. These acquisitions will stay on the display until Mode is
changed, or until the waveform is adjusted by a control that causes the
display to change, such as s!Div or V!Div.

The Connect dots field is located on the right side of the top row of
fields. When Connect dots field is selected, it will toggle between on
and off.

When Connect dots is On, each displayed dot will be connected to the
adjacent dot by a straight line. A waveform with Connect Dots set to
On, will be well dermed and easier to see.

The default selling for the Connect dots field is Off.

When the Grid field is selected, it will toggle between on and off.
When the grid is turned on, the major divisions for both time and
voltage will be marked with dOlled lines.
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26 
- Mixed Mode Displays 

Introduction This chapter explains mixed mode displays for: 

0 timing/state 
l state/state 
l timing/scope 
0 state/timing/scope 

The Mixed Mode waveform display will display all of the above 
mentioned combinations. The main menu and field definitions for each 
individual type of display is explained in their respective chapters. 
Only the unique functions and features of the mixed mode displays are 
given here. 

Mixed Mode field The Mixed Mode field is located in the same pop-up that is used to 
access the System Configuration menu, analyzers and the scope. See 
figure 26-l. The Mixed Mode field will only be available from the 
Waveform and Listing menus. 

Before mixed mode displays can be displayed, the appropriate 
analyzers and/or scope must be turned on and the appropriate 
channels or Dad bits assigned. 

HP 16526/53B 
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[] Connect dots I] 
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Mixid Mode field pop-up 
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Figure 26-l. Mixed Mode Field 
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26
Mixed Mode Displays

Introduction This chapter explains mixed mode displays for:

• timing/state
• state/state
• timing/scope
• state/timing/scope

The Mixed Mode waveform display will display all of the above
mentioned combinations. The main menu and field definitions for each
individual type of display is explained in their respective chapters.
Only the unique functions and features of the mixed mode displays are
given here.

Mixed Mode field The Mixed Mode field is located in the same pop-up that is used to
access the System Configuration menu, analyzers and the scope. See
figure 26-1. The Mixed Mode field will only be available from the
Waveform and Listing menus.

Before mixed mode displays can be displayed, the appropriate
analyzers and/or scope must be turned on and the appropriate
channels or pod bits assigned.
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Figure 26-1. Mixed Mode Field
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Timing/State 
Mixed Mode 
Display 

When both timing and state analyzers are on you can display both the 
State Listing and the Timing Waveforms simultaneously as shown in 
figure 26-2. 

The data in both parts of the display can be time-correlated as long as 
Count (State Trace menu) is set to Time. 

State display b 

Timing display 

Mixed Mode Displays 
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tl1xec noa9 I- DicDlay INIT - state Listing 

0553 OUT TO P tiEflORY HRITE 1,52 US 
0554 UOVE IlEtlORY REhD 2.00 u9 

0555 DECR HEMORY RECID 2.00 us 
0557 OUT TO P tiEflORV HRITE 1.48 us 
Of58 t!OVE IlEflORY READ 2.00 us 
0559 DECR flEflORY RECID 1.52 us 
0541 DECR tlEtlORY REFID 1.48 us 

I PORTS - limmg nsvef arms X to Trigger 

Tlme/Div 1-1 Delay I 0 to Trigger I] 
# 

Figure 2&2. Timing/State Mixed Mode Display 

The markers for the State Listing and the Timing Waveform in time- 
correlated Mixed Mode are different from the markers in the 
individual displays. You will need to place the markers on your points 
of interest in the time-correlated Mixed Mode even though you have 
placed them in the individual displays. 
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Timing/State
Mixed Mode
Display

When both timing and state analyzers are on you can display both the
State Listing and the Timing Waveforms simultaneously as shown in
figure 26-2.

The data in both parts of the display can be time-correlated as long as
Count (State Trace menu) is set to Time.

State display _

Timing display
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Figure 26-2. Timing/State Mixed Mode Display

The markers for the State Listing and the Timing Waveform in time
correlated Mixed Mode are different from the markers in the
individual displays. You will need to place the markers on your points
of interest in the time-correlated Mixed Mode even though you have
placed them in the individual displays.

HP 1652B/53B
Front-Panel Reference



,-- 
State/State 
Mixed Mode 
Display 

When two state analyzers are on, the logic analyzer will display both 
state listings as shown below. Data from state machine 1 is the data 
with the normal memory location columns filled and with normal black 
on white video. State machine 2 data is interlaced and displayed in 
inverse video (white on black). Its memory locations are offset to the 
right in a column. 

I 
Lnfwecnoaei- State Llstlng 

I +0004 
+0018 0396 ED 467.4 us OPCOOE FETCH I MO19 +0020 6006 0397 E2 78 680 920 ns ns UPCODE I/O READ FETCH 

wo2 1 03c5 ED 7.24 us OPCODE FETCH 
MO22 OX6 79 600 ns OPCODE FETCH I 

I +OO23 
1+oooq 

6008 62 920 ns I/O HRITE 

+0024 0396 ED 469.2 us OPCODE FETCH I +0026 +0025 6006 0397 8D 78 640 920 ns ns OPCODE T/O READ FETCH 

MO27 03c5 ED 7.28 us OPCODE FETCH 
+0028 OX6 79 640 ns OPCODE FETCH I 

I +0029 
+0006 

wo30 
I I 

Figure 26-3. State/State Mixed Mode Display 

To time-correlate data from two state machines, you must set the 
Count (State Trace menu) for both machines to Time: 

The markers for a State/State time-correlated Mixed Mode will be the 
same as the markers placed in each of the individual State Listings. 

.- 
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State/State
Mixed Mode
Display
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When two state analyzers are on, the logic analyzer will display both
state listings as shown below. Data from state machine 1 L' the data
with the normal memory location columns filled and with normal black
on white video. State machine 2 data is interlaced and displayed in
inverse video (white on black). Its memory locations are offset to the
right in a column.

!rloe: MODel- stl.e Liatlng

Leo,l
'~~~~I

Tim. I "flue > "e~ flU lise II ,S mool '" 5 /1'100 I

+ooooa
.o<1018 0106 " 467.<1 U~ opcaDE FETCH
+<lO19 OJ'07 " 660 ns OPCODE FETCH
+'0020 6<;1015 " 920 ns 110 READ
+<:iO:?1 03C5 " 1.24 uS OPCDOE FETCH
+0022 03(6 " 6eO nS OPCODE FETCH
-f{)023 ~OOI3 " 920 nS 110 HRITE

~
+<lO24 0396 " 469.2 us DPCODE FfTCH
+<lO:2S 0397 " 1'140 ns OPCODE FE TeH
+0026 M06 "' I:j,r, n~ T10 Il!':AO
+<lOn 03C5 " 7.26 us OPCODE FETCH
.0(1028 03[6 " 6./10 n' OPCOO£ FETCH
+<J029 1500a OD 92\'1 ns I/O HPY-E

+0006
+<lO30 0396 " 484.4 us OPtODt. fETCH

Figure 26-3. State/State Mixed Mode Display

To time-correlate data from two state machines, you must set the
Count (State Trace menu) for both machines to Time:

The markers for a State/State time-correlated Mixed Mode will be the
same as the markers placed in each of the individual State Listings.

Mixed Mode Displays
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Timing/Scope When the timing analyzer and the oscilloscope are both on, you can 

Mixed-Mode 
Display 

display both the timing waveform and oscilloscope waveform 
simultaneously as shown below. 

Scope display b 

Timing display 

Mixed Mode Displays 
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Accumulate I] 
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0 to Trig 
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Tlme/Dlv 1 10.00 US 1 Delay [ 0 s] 0 

y 0 
\ 

%a+ . f-$-j p--‘- 

Figure 26-4. Timing/Scope Mixed Mode Display 

Arming the Oscilloscope 

Both the state and timing analyzers can arm the oscilloscope. However, 
to display scope and timing waveforms together in the same display, 
one (either scope or timing) must arm the other. In addition, after 
proper arming, the scope and timing waveforms can be time-correlated 
by setting the scope to trigger Immediately. 

From the Trigger Specification menu, select the Armed by field. A 
pop-up will appear with all the arming choices. Select the analyzer 
machine which you have assign as the timing analyzer in the System 
Configuration menu. For more information see the chapter “Trigger 
Menu”. 
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Timing/Scope
Mixed Mode
Display

When the timing analyzer and the oscilloscope are both on, you can
display both the timing waveform and oscilloscope waveform
simultaneously as shown below.

Scope display

Timing display

t'I~~~e~$ I Time i)( to Trig 0 s'

Accumulate ~ 0 (0 Trig i d.500 us;

TlIl1e/OlV I 10.0C' u5 I Delay! 0 5 '

=2,50 V

ITlmeXtool
At I x nor~erl

o

04 .600 us

J:m!TI
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Figure 26-4. Timing/Scope Mixed Mode Display

Arming the Oscilloscope

Both the state and timing analyzers can arm the oscilloscope. However,
to display scope and timing waveforms together in the same display,
one (either scope or timing) must arm the other. In addition, after
proper arming, the scope and timing waveforms can be time-correlated
by setting the scope to trigger Immediately.

From the Trigger Specification menu, select the Armed by field. A
pop-up will appear with all the arming choices. Se1ectthe analyzer
machine which you have assign as the timing analyzer in the System
Configuration menu. For more information see the chapter "Trigger
Menu".
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Displaying Timing Waveforms 

After the oscilloscope has been armed by the timing analyzer, the pods 
can be assigned and accompanying waveforms displayed in the 
oscilloscope waveform display. To setup mixed mode display in the 
oscilloscope waveforms display, follow the steps below: 

1. From the waveforms display menu, select a channel label. 
Remember that the inserted waveform will be placed directly 
below the label you choose. 

2. From the waveform selection pop-up shown in figure 26-5, select 
Insert waveform field. 

Waveform selection V-b 
POP-UP 

-Scope- mvef bms ( Autoscale ) (Aulo-tlessure) 

markers I Off 1 Display [ Normal ] Connect dotsl] 
Sample period = 100.0 ns 
6/ClV ipYEGq Delay [ 0 s ] Grid piiF] 

. 
CH 

1 , 

2.5c v 

Insert waveform I 
Llevelom on 
nodlfy wavef arm 
Wavelom -of I . 
Delete woveform 
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Figure 26-5. Waveform Label Pop-up 

3. Since the timing analyzer machine is arming the oscilloscope, 
another pop-up will appear as shown in figure 26-6 that gives you 
a choice of Scope or Timing. Select Timing. 
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Displaying Timing Waveforms

After the oscilloscope has been armed by the timing analyzer, the pods
can be assigned and accompanying waveforms displayed in the
oscilloscope waveform display. To setup mixed mode display in the
oscilloscope waveforms display, follow the steps below:

1. From the waveforms display menu, select a channellabeJ.
Remember that the inserted waveform will be placed directly
below the label you choose.

2. From the waveform selection pop-up shown in fignre 26-5, select
Insert wavdorm field.
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Waveform selection
pop-up
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Figure 26-5. Waveform Label Pop-up

3. Since the timing analyzer machine is arming the oscilloscope,
another pop-up will appear as shown in figure 26-6 that gives you
a choice of Scope or Timing. Select Timing.

Mixed Mode Displays
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Label type pop-up r-L E 

( Autoscale ) 
boae [ Edge ] Source [tH] Run mode w 
Love1 -1 Slope p?zizq C\uto-Trrg (FJ 
s/Drv j1o.00 D6lClU m Armed by [m 

. 
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Figure 26-6. Label Type Pop-up 

4. A field labeled POD 1 will appear as shown in figure 26-7. 
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Sco e 
Tirin 

7 

Pod label e 

iScope]- fr igger (Calibretion ) 

Mode 
Leve 1 
s/DLv 
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Slope 
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. 

Figure 2&7. Pod Label Field 

5. Touch the Select key again and POD 1 will be inserted. 

6. Each pod that is inserted, will have the bit number incremented by 
one, starting from ‘WY’. To modify the bit number, select the Bit 
select field which is just to the right of the Pod number. See the 
Bit selection field in figure 26-8. 

- 

Label type pop-up _

scope 1- Tr1gger ( AutoBcale ) ( teilbret10n )

MD~" I Edge I Soure.. [Q[I] Run !Mdt t Singl e

Lhll I 1.520 • I 510~' I P051tl~e I Auto-Trlg~

i/Ol~ I 10.00 " I Del ~Il 0 • I Armed 0, jnACHINE ,

=:2 .50 V

SeD e

Figure 26-6. Label Type Pop-up

4. A field labeled POD 1 will appear as shown in figure 2fJ-7.

Pod label

!>cop" i- Trlgg"r

Mod. I Edlle I Source

LeYel 1,620 V I Slope

t/Dly I 1000 U5 I Delay

2.50 V

( Autoscp), I

UEIJ
I Posi(lye

los i

.

I tnlibrlltion )

Run mode I 51ngle I
AulC Trig [Q2:]
IlIrmeD oy IMCi-1II'lE I
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Figure 26-7. Pod Label Field

5. Touch the Select key again and POD 1 will be inserted.

6. Each pod that is inserted, will have the bit number incremented by
one, sLarLing fTom "00". To modify the bit number, select the Bit
select field which is just to the right of the Pod number. See the
Bit selection field in figure 2fJ-8.
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Knob bit entry 

Keypad bit entry pop-up 

Bit select field 

7. When the Bit select pop-up appears, enter the bit number you 
want by rotating the knob or by using the keypad. The keypad will 
appear when the fast key is touched. See figure 26-8. 

IScOpe)- Trigger 

POP-UP - -‘Tmsr 

I 

. . . . . . . . . . . . . . . . 

I 

*PODij 

I 
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Figure 26-8. Knob And Keypad Entry Pop-ups 

The markers for the oscilloscope in time-correlated Mixed Mode are 
different from the markers in the individual waveforms display. You 
will need to place the markers on your points of interest in the 
time-correlated Mixed Mode even though you have placed them in the 
individual displays. 

Mixed Mode Displays 
2&7 

7. When the Bit select pop-up appears, enter the bit number you
want by rotating the knob or by using the keypad. The keypad will
appear when the fIrst key is touched. See fIgure 26-8.

op-up I SCDpe 1- Trll1g,,.
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( " il
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Knob bit entry p

Keypad bit entry

8it select field

Figure 26-8. Knob And Keypad Entry Pop-ups

The markers for the oscilloscope in time-correlated Mixed Mode are
different from the markers in the individual waveforms display. You
will need to place the markers on your points of interest in the
time-correlated Mixed Mode even though you have placed them in the
individual displays.
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State/Timing 
And Scope 
Mixed Mode 
Display 

When the state analyzer, timing analyzer and the oscilloscope are all 
on, you can display both analyzer waveforms and the oscilloscope 
waveforms simultaneously as shown below. 

State display 

Scope display 0 

Timing display 

Mixed Mode Displays 
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INIT - State Llbtlng 

0553 OUT TO P UEnORY HRITE 1.52 us 
0554 IIOVE I-lEtlORY RE6D 2.00 us 
0555 DECR tlEHORY READ 2.00 us 
0557 OUT TTJ P UEtlORY HRITE 1,46 us 
0558 tlOVE IlEflORY READ 2.00 us 

+oooEl 
woo9 

0559 DECR 
054 1 DECR 

tlEtiORY READ 
rlEtiOf?Y REF\D 

1.52 us 

PORTS - Tinmg llaveforms 
Tlme/Div I] Delay 

X to Trigger 0 5 

0 to Trigger 0 s* 

Figure 26-9. State/Timing/Scope Mixed Mode Display 

The arming requirements for the oscilloscope are the same as in 
timing/scope mixed mode displays. 

The procedure for inserting waveforms in the timing waveforms display 
is the same as in timing/scope mixed mode displays. 

The markers for the state analvzer, timing analyzer and oscilloscope in 
time-correlated Mixed Mode are different from the markers in the 
individual waveforms and listing displays. You will need to place the 
markers on your points of interest in the time-correlated Mixed Mode 
even though you have placed them in the individual displays 
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StatelTiming
And Scope
Mixed Mode
Display

When the state analyzer, timing analyzer and the oscilloscope are all
on, you can display botb analyzer waveforms and the oscilloscope
waveforms simultaneously as shown below.

State display ----_

Scope display

Timing display
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Figure 26-9. StatelTiming/Scope Mixed Mode Display

The arming requirements for the oscilloscope are the same as in
timing/scope mixed mode displays.

The procedure for inserting waveforms in the timing waveforms display
is the same as in timing/scope mixed mode displays.

The markers for the state analyzer, timing analyzer and oscilloscope in
time-currdated Mixed Mode are different from the markers in the
individual waveforms and listing displays. You will need to place the
markers on your points uf interest in the time-correlated Mixed Mode
even though you have placed them in the individual displays

HP 16528/538
Front-Panel Reference



- Time-Correlated The HP1652B/1653B Logic Analyzers can time-correlate data between 

Displays the timing analyzer and the state analyzer (see Timing/State Mixed 
Mode Display) between two state analyzers (see State/State Mixed 
Mode Display) and between the state analyzer, the timing analyzer ‘and 
the scope (see State/Timing And Scope Mixed Mode Display). 

The logic analyzer uses a counter to keep track of the time between the 
triggering of one analyzer and the triggering of the second. It uses this 
count in the mixed mode displays to reconstruct time-correlated data. 

To summarize time-correlation 
remember the following. 

between the different displays, 

To time-correlate the state analyzer display to the timing analyzer 
display, arm the timing analyzer with the state analyzer, then set the 
state analyzer count mode to Time. 

HP 1652B/53B 
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Then, to add the scope display, arm the scope with the timing analyzer 
and set the scope to trigger Immediate. 
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Time-Correlated
Displays
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The HP1652B/1653B Logic Analyzers can time-correlate data between
the timing analyzer and the state analyzer (see Timing/State Mixed
Mode Display) belween two state analyzers (see State/State Mixed.
Mode Display) and between the state analyzer, the timing analyzer and
the scope (see State/Timing And Scope Mixed Mode Display).

The logic analyzer uses a counter to keep track of the time between the
triggering of one analyzer and the triggering of the second. It uses this
count in the mixed mode displays to reconstruct time-correlated data.

To summarize time-correlation between the different displays,
remember the following.

To lime-correlate the state analyzer display to the timing analyzer
display, arm the timing analyzer with the state analyzer, then set the
state analyzer count mode to Time.

Then, to add the scope display, arm the scope with the timing analyzer
and set the scope to trigger Immediate.

Mixed Mode Displays
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27 
_-- Timing/State/Oscilloscope 

Measurement Example 

Introduction In this chapter you will learn how to use the timing analyzer, state 
analyzer, and oscilloscope interactively by setting up the logic analyzer 
menus to simulate the process of making a measurement. We will give 
you the measurement results, as actually measured by the logic 
analyzer, since you will not have the exact same circuit available. 

This measurement example uses an HP 1652B (five pods). The steps 
for setting up the analyzer menus are ordered in a manner you would 
natually take if you were actually troubleshooting this problem. 

Since you’ve already had some practice at setting up both the timing 
and state analyzers in previous examples, you should be able to setup 
the analyzer menus by looking at the pictures. If you can set up each 
menu by just looking at the menu pictures, go ahead and do so. If you 
need a reminder of what steps to perform, follow the numbered steps. 

Problem SOIVhg In this example assume you have a microprocessor-controlled circuit 

with the Timing/ that sequentially accesses five ports and reports back any that do not 

State/Scope 
respond correctly. After poiver-up, the system indicates that two of the 
ports are not responding. The block diagram shown below helps to 

Analyzer illustrate the system under test and it’s problem. 

ACCESS ORDER PORTS 
ENABLE 
LINES RESPONSE BACK TO CPU 

i 

LKEYBD 
81652806 

Figure 27-1. System Under Test With Problem 
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27
Timing/State/Oscilloscope
Measurement Example

Introduction

Problem Solving
with the Timing/
State/Scope
Analyzer

In this chapter yOll will learn how to use the timing analyzer, state
analyzer, and oscilloscope interactively by setting up the logic analyzer
menus to simulate the process of making a measurement. We will give
you the measurement results, as actually measured by the logic
analyzer, since you will not have the exact same circuit available.

This measurement example uses an HP 1652B (five pods). The steps
for setting up the analyzer menus are ordered in a manner you would
natually take if you were actually troubleshooting this problem.

Since you've already had some practice at setting up both the timing
and state analyzers in previous examples, you should be able to setup
the analyzer menus by looking at the pictures. If you can set up each
menu by just looking at the menu pictures, go ahead and do so. If you
need a reminder of what steps to perform, follow the numbered steps.

In this example assume you have a microprocessor-controlled circuit
that sequentially accesses five ports and reports back any that do not
respond correctly. After power-up, the system indicates that two of tbe
ports are not responding. The block diagram shown below helps to
illustrate the system under test and it's prohlem.

ACCESS ORDER PORTS
ENABLE
L )N(S

n ,,,
• INPUT PORT

I LlNPT
,~~~,

,

:'no • OUTPUT PORT
I LOUTPT

, I

I

I
C~C f--! Sf" TE"

3r d I LDl5P
I I

<W DISPLAY PORT

!

, I

"" • "EY80AR~, SCAr, PORT I LSCAN

! ,
" '-0 -I n:YBOARD

; LKEYSO

RESPONSE 8/l.CV 10 CPU

L~

L
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Figure 27-1. System Under Test With Problem
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What Am I The circuit under test is actually hardware being controlled by 

Going to 
Measure? 

firmware. The code stored in the system ROM (Read Only Memory) 
could be faulty, or there could be a hardware problem, such as a bad 
IC or shorts/opens on the PC board. 

Your measurement should verify the following: 

l Whether the code in system ROM is correct. 
l Whether the ICs are functioning properly. 
a Whether any board shorts/opens exist. . 

Before you begin your troubleshooting process, you should recognize 
the strengths of your tools. 

1. Your state analyzer can look at the actual code in ROM that 
controls the circuit operation. In addition, you can use the state 
analyzer to control (through arming and triggering) the starting 
point of all other measurements. 

2. Your timing analyzer can verify the hardware has correctly 
translated the code in ROM into the five sequential enable signals 
with the required timing relationships. 

3. Your oscilloscope can then look at any signal lines for closer 
examination of such thing as noise, spikes, slow pulse transitions, 
signal amplitude, and any open or shorted conditions. 

The measurement sequence should follow the same order. First verify 
the system code (state analyzer), then look at the relationships 
between multiple signals (timing analyzer), then take a closer look at 
any unusual looking signal lines for the final analysis (oscilloscope). 
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What Am I
Going to
Measure?

The circuit under test is actually hardware being controlled by
firmware. The code stored in the system ROM (Read Only Memory)
could be faulty, or there could be a hardware problem, such as a bad
IC or shorts/opens on the PC board.

Your measurement should verify the following:

• Whether the code in system ROM is correct.
• Whether the Ies are functioning properly.
• Whether any board shorts/opens exist.

Before you begin your troubleshooting process, you should recognize
the strengths of your tools.

1. Your state analyzer can look at the actual code in ROM that
controls the circuit operation. In addition, you can use the state
analyzer to control (through arming and triggering) the starting
point of all other measurements.

2. Your timing analyzer can verify the hardware has correctly
translated the code in ROM into the five sequential enable signals
with the required timing relationships.

3. Your oscilloscope can then look at any signal lines for closer
examination of such thing as noise, spikes, slow pulse transitions,
signal amplitude, and any open or shorted conditions.

The measurement sequence should follow the same order. First verify
the system code (state analyzer), then look at the relationships
between multiple signals (timing analyzer), then take a closer look at
any unusual looking signal lines for the final analysis (oscilloscope).
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How Do I 
Configure the 
Logic Analyzer? 

this, you will configure the logic analyzer as a state analyzer. 

The fast part of your measurement is to verify that all 5 ports are 
initialized by the software in the power-up initialization routine. To do 

Configure the System Configuration menu as shown below, so Analyzer 
1 is a state analyzer. For this example, the label INIT was chosen for 
you to discribe the INITialization routine. 

HP 16528/1653B Timing/State/Scope Measurement Example 
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Sys tern Conf rgura tion 

Figure 27-2. Set System Configuration Menu 

1. Select Type field in Analner 1. d 

2. Select the State field. 

3. Select Pod 2 field and assign it to Analyzer 1. 

How Do I
Configure the
Logic Analyzer?

The fIrst part of your measurement is to verify that all 5 ports are
initialized by the software in the power-up initialization routine. To do
this, you will confIgure the logic analyzer as a state analyzer.

Configure the System Configuration menu as shown below, so Analyzer
1 is a state analyzer. For this example, the label [NIT was chosen for
you to discribe the INITialization routine.

5\1"'111 COllflguntilln

Imn;~~;nnl
-------- ---- ---.

Anlllyz,r :>

Type' I Of!

FOC ~

I

I ,."'",,".. I
C92!J

unoss1p:~: Anlll\l:;zer

Poc ~

- --J
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Figure 27-2. Set System Configuration Menu

1. Select Type fIeld in Analyzer 1.

2. Select the State fIeld.

3. Select Pod 2 field and assign it to Analyzer 1.
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Configuring the Now that you have configured the system, you are ready to configure 

State Analyzer the state analyzer. Set the State Format Specification menu as shown in 
figure 27-3. For this example, the labels ADDR, DATA, and STAT are 
chosen for you to describe address lines, data lines and CPU status. 

piE----j- Stale Format Specification Speclly Symbols 

Cl OCk , 
i J1 1 

Ilock P~rlod 
j>6:1] 

Activity > 

-Off- 
-Of I- 
-Off- 

~ 

-Of t- 
-Of f- 
-Off- 
-Of I- 

I -Off-J 

Pocl 2 Pod 1 f 
TTL 

I Clock 1M 

I 
Bit Assignment Fields 

Figure 27-3. Configure the State Format Menu 

1. Press FORMAT key on front panel. 

2. Select Pod 2 (ADDR) bit assignment field and turn bits 0 through 
15 on. These are the address lines. 

3. Select Pod 1 (DATA) bit assignment field and turn bits 0 through 
7 on. These are the data lines. 

4. Select Pod 1 (STAT) bit assignment field and turn bit 8 on. This is 
the CPU Read/Write line. 
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Configuring the
State Analyzer

Now that you have configured the system, you are ready to configure
the state analyzer. Set the State Format Specification menu as shown in
figure 27-3. For this example, the labels ADDR, DATA, and STAT are
chosen for you to describe address lines, data lines and CPU status.

( Sp"~lI'l S!JIIlbol" )

Bit ASSignLent Fields

C i OC<

"'
Clock "ErlOO==~P~",~'=~ ==~P'~'~'===~ n I ,., I

'~IOO , C10;K
Ac~i~Jty} *__ _ _
L~bpi Po! 15. B7 C 15 87 0

~~r; ~: ..u............ I: ... ~ ..~~~~ I
-011-
-OJ f-

-Off-
-Or r-
-Off-
-Of 1-
-Of 1-
-01 T-

Figure 27-3. Configure the State Format Menu

1. Press FORMAT key on front panel.

2. Select Pod 2 (ADDR) bit assignment field and turn bits 0 through
15 on. These are the address lines.

3. Select Pod 1 (DATA) bit assignment field and turn bits 0 through
7 on. These are the data lines.

4. Select Pod 1 (STAT) bit assignment field and turn bit 8 on. This is
the CPU ReadIWrite line.
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You want the state analyzer to trigger and start storing states when it 
encounters the begining of the initialization routine. This happens at 
the specific state (0550). To accomplish this, configure the State Trace 
Specification menu as shown below. 

. 
!IN;Tj- Slate Trace Specification 

Tr ece mode ISlngle 

Sequence Levels 

0 Hnlle storing ” any state” 
I Tr lgger on “0” 1 times 

store ” any stete” 

v 
Label ) [m]- DFlTA 1 STAT 

Base ’ [FiEq Sqrnbol [ Sumtol 

[~]!BbSOl U te XX~Xh!!‘iXX ODSO 1 U tF x 
, 

~j/jObsOlUte XXXXXXXX abSO!UtF x- 
I 

1 %XXY jLabso1 u te xXxXXXXXj(8DSO ‘i L1 tF Xl 

Firmed by 

f?ur 

Br enches 

[ Off ] 

Count 

[ Off ] 

Prestore 

[ Off 1 

Figure 27-4. Configure the State Trace Menu 

1. Press TRACE key on front panel. 

2. Select the pattern field and insert the address you want the 
analyzer to trigger on (0550). 
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You want the state analyzer to trigger and start storing states when it
encounters the begining of the initialization routine. This happens at
the specific slate (0550). To accomplish this, configure the State Trace
Specification menu as shown below.

IIN:T 1- Slale T,..ce SpecillclltiOrl

Tr~ce mode! S~ngl~ I

Seql,lenl:1I LeY!!11i
!'In:le storln~ " I!n~ HOle··
Trigger on u o" 1 lImes

Store " I!n~ Stea~

S, ~nches

0"
Count

ell(

Prutore

L.eOI! I ,
BI!~e ,

[ "
, I

d !

~ DATA STAT

~ symoo I Ii SymU I

I O~S( !leDso]ut" )()ll(lIlO()O(U"O,oIUtE

~IObsolute X)OOO,XXXlleosolutf

@2Jloosolute XXXXXX)(X!loOliOlutE

[~hb501IJte )(XXXXX)(Xill!"solut~

I

I
)<1
)<1

xl
;. I
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Figure 27-4. Configure the State Trace Menu

I. Press TRACE key on front panel.

2. Select the pattern field and insert the address you want the
analyzer to trigger on (0550).
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Connecting the At this point, if you had a target system, you would connect the logic 

Probes analyzer to your system. Since we have assigned labels ADDR, DATA 
and STAT, you would connect the probes to your system accordingly. 

l Pod 1 probes 0 through 7 to the data bus Iines DO through D7 
l Pod 1 probe 9 to the CPU Read/Write control line 
l Pod 2 probes 0 through 15 to the address bus lines A0 through 

A15 

Acquiring the 
Data 

You have configured the State Trace Specification menu to start 
acquiring data when the microprocessor sends address 0550 on the bus. 
When you press the RUN key, the state analyzer waits until it sees 
address 0550, then triggers itself, and completes the state data 
acquisition. The display will then switch automatically to the State 
Listing menu. 

II t I 
Note d 

We have assigned symbols for DATA and STAT in the State Listing 
d’ 1 f rsp ay or you to better illustrate where the routine executes a memory 
write to the output ports. 

example: 0550 OUT TO P MEMORY WRITE 
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Connecting the
Probes

Acquiring the
Data

•_1
Note !II

At this point, if you had a target system, you would connect the logic
analyzer to your system. Since we have assigned labels ADDR, DATA
and STAT, you would connect the probes to your system accordingly.

• Pod 1 probes 0 through 7 to the data bus lines DO through 07
• Pod 1 probe 9 to the CPU ReadIWrite control line
• Pod 2 probes 0 through 15 to the address bus lines AO through

A15

You have configured the State Trace Specification menu to start
acquiring data when the microprocessor sends address 0550 on the bus.
When you press the RUN key, the state analyzer waits until it sees
address 0550, then triggers itself, and completes the state data
acquisition. The display will then switch automatically to the State
Listing menu.

We have assigned symbols for DATA and STAT in the State Listing
display for you to better illustrate where the routine executes a memory
write to the output ports.

example: 0550 OUT TO P MEMORY WRITE
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Finding the 
Problem 

You look at the state listing menu to see what the data is in states 
+ 0000 through + 0013. These are the first stored states after trigger. 
You know your routine has five “OUT TO PORT” memory writes. 

The microprocessor, does address the correct memory locations. Now 
you compare the data from the software engineer as listed below, with 
what is listed in the State Listing menu in figure 27-5. 

:P 16528/1653B Timing/State/Scope Measurement Example 
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0550 OUT TO PORT MEMORY WRITE 
0551 MOVE MEMORY READ 
0552 DECR MEMORY READ 
0553 OUT TO PORT MEMORY WRITE 
0554 MOVE MEMORY READ 
0555 DECR MEMORY READ 
0557 OUT TO PORT MEMORY WRITE 
0558 MOVE MEMORY READ 
0559 DECR MEMORY READ 
0541 DECR MEMORY READ 
0182 OUT TO PORT MEMORY WRITE 
0542 MOVE MEMORY READ 
0543 DECR MEMORY READ 
0544 OUT TO PORT MEMORY WRITE 

INIT ) - [State Listing 1 

Harkers 1 Off / 

Lobe 1 
Base : F 

+0003 
+ooo I 
+0002 
+0003 
+0004 
+ooos 
+0005 
fzizFj 
+oooe 
+0009 
+0010 

OS!50 
055 1 
0552 
0553 
0554 
0555 
0557 
0558 
0559 
054 I 
we2 

+0011 OS42 
+OOl? 0543 
+0013 c544 
+0014 0545 
+0015 089:: 

OUT TO P l7EtlORY WRITE 1.48 US 
HO’JE tlEtlORY REC\D 3 00 us 
DECR HEttORY REClD 2.00 us 
OUT TO P flEtlORY WRITE 1.52 us 
HOVE ttEflOR Y RECID 2 00 us 
OECR tlEtlOR v RECID 2.00 us 
OUT TO P tlEflORY HRITE 1.48 us 
HOVE tlEHORY RECID 2 00 us 
DECR FIEnORY REFID 1.52 us 
GECR nEnORY REFID I 49 us 
OUT TO P flEtlORY HRITE 2.00 us 
HOVE tlEtlORv REfiD 1 52 us 
DECR HEtlORv READ 2 00 us 
OUT TO P flEtlORV HRITE 1.48 us 
HOVE IlEtlORV READ 2 00 us 
HOVE tlEtlOR v REA3 3 00 us 

Figure 27-5. State Listing Menu 

Finding the
Problem

'P 16528/16538
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You look at the state listing menu to see what the data is in states
+ ooסס through + 0013. These are the fIrst stored states after trigger.
You know your routine has five "OUT TO PORT" memory \Wiles.

The microprocessor, does address the correct memory locations. Now
you compare the data from the software engineer as listed below, with
what is listed in the State Listing menu in fIgure 27-5.

0550 OUT TO PORT MEMORY WRITE
0551 MOVE MEMORY READ
0552 DECR MEMORY READ
0553 OUTTOPORT MEMORY WRITE
0554 MOVE MEMORY READ
0555 DECR MEMORY READ
0557 OUT TO PORT MEMORY WRITE
0558 MOVE MEMORY READ
0559 DECR MEMORY READ
0541 DECR MEMORY READ
0182 OUT TO PORT MEMORY WRITE
0542 MOVE MEMORY READ
0543 DECR MEMORY READ
0544 OUT TO PORT MEMORY WRITE

I~IT 1_ 1st.. ,,, listing

1'I,,~~p~~ '"
L"bPI '~B~~I

~1'l1~

5"se > ... ~~ :~mooc Sumbol R.1
+0000 OS~O OUT TO P l'1EMDR¥ i'RlTE 1,4a Y;
+00(1 I 05S1 MOVE "ErlORY READ ~ 00 U,
+OO(JZ OS52 DECR MEMOR¥ READ 2.00 uS
+0003 0553 OUT TO P MEnORY ~RJTE 1, S2 u;
+ooo~ 05~<l nOVE MEMORY READ 200 us
+0005 05~5 DECR MEnOR'! "EPoD 2 ,OJ U~

+ooo~ 05S7 OUT TO P MEMORY lORlTE lAB uS
fOOOOe, ,,"iSS MOV': nmo~Y J<",IlD ~ 00 ~s

+OOOEl 0559 DEeR MEMORY REIiD 1 ,~2 Y5
+0009 OSJ 1 DEep MEMORY !lEIlD I J9 us
+0011) c'ez OUT TJ P MEMORY ~RITE 2,00 us
+OOT' 05<:2 110',1"- MEM[Hh REIlD 1 '02 u~

+0012 05.::"': OEeR MEHORv READ zeD us
+0013 C5J"I OUT TO P M~MO",V ..RITE , . J!l u..
+00141 05<:$ 1'10','[ HEMORv REAO ~O:> us
·00T5 099: MOVE MEMORv "EI':> 3 00 us

Figure 27-5. State Listing Menu
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Since the data stored in memory is correct, it’s time to look at the 
hardware to see if it’s causing problems during the initialization 
routine. You decide to look at the activity on the enable lines during 
this routine. 

In order to see time domain measurements on hardware signals, you 
need the timing analyzer. 

What Since the problem exists during the routine that starts at address 0550, 

Additional you decide to look at the timing waveforms on the enable lines when 

Measurements 
the routine is running. 

Must I Make? 
Your measurement, then, requires verification of: 

0 actual response of enable lines from the five ports. 
0 correct timing of the responding enable lines. 
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What
Additional
Measurements
Must I Make?

Since the data stored in memory is correct, it's time to look at the
hardware to see if it's causing problems during the initialization
routine. You decide to look at the activity on the enable lines during
this routine.

In order to see time domain measurements on hardware signals, you
need the timing analyzer.

Since the problem exists during the routine that starts at address 0550,
you decide to look at the timing waveforms on the enable lines when
the routine is running.

Your measurement, then, requires verification of:

• actual response of enable lines from the five ports.
• correct timing of the responding enable lines.

Timing/State/Scope Measurement Example
27-8

HP 16528/16538
Front-Panel Reference



How Do I 
Re-configure 
the Logic’ 
Analyzer? 

In order to make this measurement, you must re-configure the logic 
analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a 
state analyzer since you will use the state analyzer to trigger the timing 
analyzer. 

Configure the logic analyzer so Analyzer 2 is a timing analyzer as 
shown below. For this example, the label PORTS was selected for you 
to describe the output ports. 

Sys tern Conf rgura t&on 

e 
I POC I I / POC 5 \ 

Unassr 
B 

tvv; Analyzer 

f Foe 3 j 

}-----Fad-i”-- ---- 1 __--__--- - ------j 

---------------- 

Figure 27-6. k-configure System Configuration Menu 

1. Select Type field in Analyzer 2. 

2. Select the Timing field. 

Connecting the At this point you would connect the probes of pod 5 as follows: 

Timing Analyzer 
l Pod 5 bit 1 to enable line LINPT. 

Probes l Pod 5 bit 2 to enable line LOUTPT. 
l Pod 5 bit 3 to enable line LDISP. 
l Pod 5 bit 4 to enable line ISCAN. 
l Pod 5 bit 5 to enable line LKEYBD. 
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How Do I
Re-configure
the Logic
Analyzer?

In order to make this measurement, you must re-configure the logic
analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a
state analyzer since you will use the state analyzer to trigger the timing
analyzer.

Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shuwn beluw. Fur this example, the label PORTS was selected fur yuu
to describe the output pons.

~yStellI (O!lflgurlltlon

Analyzer I

N~me' In.IT

T~pe' I 5t~!e

~
~

Anlll yzer 2

Type' I TIming I

( AutDu.. ie )

Poe ':

I
""".."p. I[]IT]

Connecting the
Timing Analyzer
Probes
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Figure 27-6. Re-configure System Configuration Menu

1. Select Type field in Analyzer 2.

2. Select the Timing field.

At this point you would connect the probes of pod 5 as follows:

• Pod 5 bit 1 to enable line UNIT.
• Pod 5 bit 2to enable line LOUTPT.
• Pod 5 bit 3 to enable line LDISP.
• Pod 5 bit 4 to enable line LSCAN.
• Pod 5 bit 5 to enable line LKEYBD.
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Configuring the Now that you have configured the system, you are ready to configure 

Timing AnalYzer 
the timing analyzer. Configure the Timing Format Specification menu 
as shown below . 

"ORE - liming FormI Specification 

Pad 5 
+ I.2 t 

CIct1v1ty > -----v---------- 

Label Pol I5 . . . . 87 . . 0 

-011-i 
-Off- 

=I -Off- \ 
Bit Selection Field 

Figure 27-7. Configure the Timing Format Menu 

1. Select the bit selection field. 

2. Place the cursor on the appropriate bit and turn it on (asterisk *). 
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Configuring the
Timing Analyzer

Now that you have configured the system, you are ready to configure
the timing analyzer. Configure the Timing Format Specification menu
as shown below.

1- Tillling for-_I Specificliltion

PM S
... I. 2 ~

A;t1Vlt~) ._. _

L~b"l p~' 15. 87 C

~:::;,. ~..~.
LDISP I + , "
L£CA,. +' .. _.. ,__ '., ..
LKE"flD'" ,."" ... , •...

-01 f-

-0"-· "-01 r-
-Of 1-
-Of f- ,

-0" - 6it Selection Field
-ol! - ,
-Off -

-011-

Figure 27-7. Configure the Timing Format Menu

1. Select the bit selection field.

2. Place the cursor on the appropriate bit and turn it on (asterisk *).
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Setting the 
Timing 
Analyzer 
Trigger 

Your timing measurement requires the timing analyzer to display the 
timing waveforms present on the enable lines when the routine is 
running. Since the state analyzer will trigger on address 0550, you will 
want to arm the timing analyzer with the state analyzer, so the timing 
waveforms will be captured at the same time. 

Configure the Timing Trace Specification menu as shown below. 
U 

Armed by field 
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I]- Timing Trace Specification 
Trace modes] t 

firmed tty 1-1 Rcqulsltion moee~Transltfo~~1 ] 

Label > 1~llLOUTPfljLDISPI~llLKEYBDj 

Base > IHexjlHexI[] 
Find 

Pat tern pF-TT--‘XliX] 

present f or l>i [ 30 ns 1 

Then I lna 

Eege =.I’.= 

Figure 27-8. Set Armed By Field to INIT 

1. Display the Timing Trace Specification menu. 

2. Select the Armed by field. 

3. Select the INIT (state analyzer) option in the pop-up. 

Setting the
Timing
Analyzer
Trigger

Armed by field
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Your timing measurement requires the timing analyzer to display the
timing waveforms present on the enable lines when the routine is
running. Since the state analyzer will trigger on address 0550, you will
want to arm the timing analyzer with the state analyzer, so the timing
waveforms will be captured at the same time.

Configure the Timing Trace Specification menu as shown below.

:?C~TS 1- TIlling Tnl:e SpBl:1f1C1ll1on

Tr~te moael Single I
~rmfO oy IHUT ~C~U l 5 Lt 1on .,.,oae I Tro".lllllnol I

Leoe] , ILINPT i'LOUTP,IILDISP nLSCAN IILKEYBDI

B~$e > ~:HiLJ[]!L]~~

fl~~ttern c:E::J~::L:Jc::z:::J~

Th!n llno

EOg. C::::;=:::J==::Jc:=::Jc:=::J

Figure 27-8. Set Armed By Field to INIT

1. Display the Timing Trace Specification menu.

2. Select the Armed by field.

3. Select the INIT (state analyzer) option in the pop-up.
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Time Correlating I n order to time correlate the data, the logic analyzer must store the 

the Data timing relationships between states. Since the timing analyzer samples 
asynchronously and the state analyzer samples synchronously, the logic 
analyzer must use the stored timing relationship of the data to 
reconstruct a time correlated display. 

Configure the State Trace Specification menu as shown below: 

I 
r)- Slale Trace Specification 

Trace mode -1 

SeQuence Levels 
Hnlle storing ” anq state” 
Tr lgger on “0” 1 times 

store l * any state” 

Count Field ’ 
I 

~ Label 1 w:: DFTF, STFIT 
Base ) w]j[ Symbol Symbol _ 

[W]labsol ute KXXXXXXX ebsc 1 c1 te X< 
mXXX)(jlabsolute XXXXXXXX 133solute X, 

[XXXXllabsolute XXXXXXXX iabsolute x] 

firmed by 

1 Rur 1 

Branches 

[ Off 1 

Count 
T!fW 

Prestore 
1 Off ] 

Figure 27-9. Set Count to Time 

1. Display the State Trace Specification menu. 

2. Select the Count field. 

3. Select the Time field and press the SELECT key. The counter will 
now be able to keep track of time between states, for the time 
correlation. 

Timing/State/Scope Measurement Example 
27-12 

HP 16528/1653B 
Front-Panel Reference 

Time Correlating
the Data

In order to time correlate the data, the logic analyzer must store the
timing relationships between states. Since the timing analyzer samples
asynchronously and the state analyzer samples synchronously, the logic
analyzer must use the stored timing relationship of the data to
reconstruct a time correlated display.

Configure the State Trace Specification menu as shown below:

IIr.n i- Slllle Trllce Specific.t1on

Tr~ce melle I 5:ngle

Ilrme:! oy,,,
E1renches

'"
(ount

__ I ;jn~

~--_.-Count Field

Sequence Le¥elli
NMtie 'Iorln~ . ~n~ SleU"
TrIgger on u!u 1 limes

Store " eny ~t~lfU

lebf I >
Sese ,

m
~ D~-f'. STAT

~I symbol II Sumtol

~1~IHOlule >(~>{~>(x)ixlle~solc I'

~1~bSolute OX~Xx)(xlle~SolutE

~IeosoI Ule XXxxXX)(Xlle'sc let.

~1'IJ>ulul~ xx>;xxxxxlloJH'ct.

Figure 27-9. Set Count to Time

1. Display the State Trace Specification menu.

2. Select the Count field.

3. Select the Time field and press the SELECT key. The counter will
now be able to keep track of time between states, for the time
correlation.
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Re-Acquiring 
the Data 

With the timing analyzer configured and the probes of pod 5 connected 
to the circuit, all you have to do is press RUN. When the logic analyzer 
acquires the data it switches the display automatically to the Timing 
Waveforms menu, unless you switched to one of the other menus in the 
state analyzer after reconfiguring the Timing Trace menu. In that case, 
you will be in the State Listing menu. Regardless of which analyzer 
display menu you are in, you should now look at both analyzers 
together in the Mixed Mode Display. 

Mixed Mode 
Display 

The Mixed mode display shows you both the State Listing and Timing 
Waveforms menus simultaneously. To change the display to the Mixed 
Mode: 

1. Select the field in the upper left corner of the displav and press the 4 
SELECT key. 

2. Select the Mixed mode field. You will now see the Mixed Mode 
display as shown below. 

HP 16528/1653B 
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Lflixed Rode]- Display INXI - Ststc Listing 

I 
+ooo 1 055 I DECR tIEtlORY READ 3.00 us 

w +0002 0552 OUT TO P IlEtIORY HR ITE 2.00 us 

I 
fxGi] 
+ooo +0005 3 

0554 
0553 0555 HOVE DECR 

DECR 
IlEflORY fiEtlORY 
IlEflORY READ 

REFlD HRITE 2.00 I .52 
2.00 us 

us us 
0557 OUT TO P 
0556 CALL 

I’lEflORY READ 
I’lEflORY WRITE 

I .48 us 
2.00 us 

- Tlmng Navofoms 
Tlme/Dlv [ml Delay 71 0 to Trigger [11.60] 

Figure 2740. Mixed Mode Display 
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Re-Acquiring
the Data

Mixed Mode
Display

With the timing analyzer configured and the probes of pod 5 connected
to the circuit, all you have to do is press RUN. When the logic analyzer
acquires the data it switches the display automatically to the Timing
Waveforms menu, unless you switched to one of the other menus in the
state analyzer after reconfiguring the Timing Trace menu. In that case,
you will he in the State Listing menu. Regardless of which analyzer
display menu you are in, you should now look at both analyzers
together in the Mixed Mode Display.

The Mixed mode display shows you both the State Listing and Timing
Waveforms menus simultaneously. To change the display to the Mixed
Modc:

1. Select the field in the upper left corner of the display and press the
SELECT key.

2. Select the Mixed mode field. You will now see the Mixed Mode
display as shown below.

'1lxeC MOde ~ lIisplay lNII - 51,te luUng

Lobe; > ~F;:3i"~"~=::: STAT!'llln >~i; SlIm1101 Symlol
+oao I 05'51 DEeR MEMORV READ

"+0002 0$52 OUT Ttl P nEMO~V I-lRITI
+0003 0553 novE. MEMORV READ
Foo04: OS54 DECR "frlORV READ
+0005 05'55 DECR MEMORV HIUTE

o ..ooo~ 0557 OUT TO P n£rlORV READ
+0007 05SE! CALL MEMORV WR:TE

."J.DD uS
.. ,00 "~

1.52 1,1$

2,00 us
2,00 us
1.<16 us
2.00 us

,ons • Ulung MlIY1fD~

Ttme/Dlv [ 10~O "Uu Dtley I

)( to TrIgger ~.OOO US

a Ii I 0 to Trigger 11.60 us I
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Figure 27-10. Mixed Mode Display
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Interpreting the In the Mixed Mode display the state listing is in the top half of the 

Display screen and the timing waveforms are in the lower half. The important - 

thing to remember is that you time correlated this display so you could 
see what is happening in timing during the initialization routine. 

Notice that the trigger point in both parts of the display is the same as it 
was when the displays were separate. The trigger in the state listing is 
at state + 0000 and the trigger of the timing waveform is the vertical 
dotted line. 

As you look at the Mixed Mode Display, you notice that two of the five 
sequential enable pulses are missing on the timing waveforms display. 
This is the problem you are looking for, but you still don’t have enough 
information about what might be causing these two enable lines to be 
inactive. This is where a closer look with the scope may help. 

Re-configure 
the Analyzer 
with Scope 

The two missing enable signals from the Timing Waveforms display 
show you where to look next. Before a pulse can be displayed, the 
voltage level must meet the threshold voltage requirements. To look at 
these enable lines closer, for a more detailed analysis of their voltage 
levels or any possible shorts or opens, you will use the oscilloscope. 

Your measurement then requires the verification of the following: 

l Signal voltage levels. 
l Any possible shorted or open conditions. 

Timing/State/Scope Measurement Example HP 16528/1653B 
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Interpreting the
Display

Re-conflgure
the Analyzer
with Scope

In the Mixed Mode display the state listing is in the top half of the
screen and the timing waveforms arc in thc lowcr half. Thc important
thing to remember is that you time correlated this display so you could
see what is happening in timing during the initialization routine.

Notice that the trigger point in both parts of the display is the same as it
was when the displays were separate. The trigger in thc statc listing is
at stat~ + 0000 and the trigger of the timing waveform is the vertical
dOlled line.

As you look at the Mixed Mode Display, you notice that two of the five
sequential enable pulses an: missing on the timing wavefurms display.
This is the problem you are looking for, but you still don't have enough
information about what might be causing these two enable lines to be
inactive. This is where a closer look with the scope may help.

The two missing enable signals from the Timing Waveforms display
show you where to look next. Before a pulse can be displayed, the
voltage level must meet the threshold voltage requirements. To look at
these enable lines closer, for a more detailed analysis of their voltage
levels or any possible shorts or opens. you will use the oscilloscope.

Your measurement then requires the verification of the following:

• Signal voltage levels.
• Any possible shorted or open conditions.

Timing/State/Scope Measurement Example
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Go back to the System Configuration menu and turn the Oscilloscope 
On as shown below. 

I Syr tom Conf Agurr tion 

’ Inalyzcr 1 

Name : [] 

Type; [] 

---------------- 

(--------_---- 7 )- ____ ;;;; ______ < 

Scope On 

---------------- 

Figure 2741. Re-configure with Scope 

Connecting the Connect the scope probes to the two enable lines that show missing 

Scope Probes signals. 

Channel one is connected to LOUTPT. 
Channel two is connected to LDISP. 

HP 16526/16538 Timing/State/Scope Measurement Example 
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Connecting the
Scope Probes

HP 16528/16538
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Go back to the System Configuration menu and turn the Oscilloscope
On as shown below.

SVsl_ canf1llUrlu.On

Anll1llzir 1 f1nlllVzer 2 I 06cilloscope I
Nllme" IINTT Nllme' IpO~TS ~

Type. I 51~t~ Twpe' I Tl"'I"o I (fiIutoscGle )

( JlUtOiClll.) j /
__/ un'''l~n.d flnlllyur

::::,j eo'/' :::':m
Scope On

Figure 27-11. Re-configure with Scope

Connect the scope probes to the two enable lines that show missing
signals.

Channel one is connected to LOUTPT.
Channel two is connected to LDISP.

Timing/State/Scope Measurement Example
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Arming ‘the 
Scope 

Before the scope signals can be time-correlated and combined with the 
Timing Waveforms display, the scope must be armed by the timing 
analyzer and set to trigger immediately. 

-- 

Set the Armed by field and Mode field in the Trigger menu as shown 
below. 

‘Scope]- Trigger 

tlode 1 Immediate ] Run mode [] 

s/Dlv pzGq Delay 1-j firmed by IPoRTs-1 

Figure 27-12. Set Armed by Field to PORTS 

1. From the System Configuration menu, press the TRIG key. If you 
don’t go to the scope Trigger menu, just select the upper left-most 
field and from there you can select the Scope field. 

2. From the scope Trigger menu select the Armed by field. 

3. From the pop-up select the PORTS field. 

4. Select the Mode field and toggle to Immediate. 

Timing/State/Scope Measurement Example HP 16528/1653B 
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Arming the
Scope

Before the scope signals can be time-correlated and combined with the
Timing Waveforms display, the scope must be armed by the timing
analyzer and set to trigger immediately.

Set the Armed by field and Mode field in the Trigger menu as shown
below.

Scape 1- Trigger

Mooe IImmeolote

~/Dlv '0 (.1 'I<

2,50 V
~ I .·H V
C 1.<47 V

2,50 \I

~ ::~~ ~ :
.

0.1 e~

( AutoscBlc ) ( Clllibrlltion )

Run mooe I SlrRIe I

: I

• •

Figure 27-12. Set Armed by Field to PORTS

1. From the System Configuration menu, press the TRIG key. !fyou
don't go to the scope Trigger menu, just select the upper left-most
field and from there you can select the Scope field.

2. From the scope Trigger menu select the Armed by field.

3. From the pop-up selecllhe PORTS field.

4. Select the Mode field and toggle to Immediate.

Timing/State/Scope Measurement Example
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Making the 
Scope 
Measurement 

With the scope armed by PORTS (timing analyzer) and the probes 
connected to LOUTPT and LDISP enable lines, all you have to do is 
select RUN. The scope will automatically switch to the Waveforms 
display. 

The state analyzer cross triggers the timing analyzer, which in turn, 
triggers the oscilloscope. 

Set the s/Div to 10~s and notice the double pulse and the voltage levels 
in the figure below. 

.- 
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I 
[Scope]- lbvef arms clu to-Hessure 

fiarker s [ Time 1 Display riTza--] Connect dots IF] 

x to 0 [f.BOOj Trlg to X 1 5.000 us 1 Trig to O[ 10.60 us 1 

s/Dlv ]} Delay I GrlC I 

x 1.47 v*:.L_L; 
c1.47v : :,I 

II . ,. . , . . , i., : :‘:““ ‘...‘,.‘. 
I 

c + . : I : ; .:. :; . . . : . . : 
: 1 ..! 
: : I r q 

A 0 
2.50 v 

x 1.75 V' -- _ -- -- 
Gl.7SV : 

. . . . 

I 

. : . . . : . I I ; . , . : , . . . : . . . : . 
8.; 8 I.; . ,.I , L 1 I , 

Figure 2743. Scope Waveforms Display 

You can examine the two enable lines in three different displays: 

0 Scope Waveforms. 
l Timing Waveforms (scope channels can be added in). 
l Mixed Mode Display. 

Making the
Scope
Measurement

With the scope armed by PORTS (timing analyzer) and the probes
connected to LOUTPT and LDISP enable lines, all you have to do is
select RUN. The scope will automatically switch to the Waveforms
display.

The state analyzer cross triggers the timing analyzer, which in turn,
triggers the oscilloscope.

Set the slDiv to 10 /lS and notice the double pulse and the voltage levels
in the figure below.

( IlutQSule )

l1~rkers' TIme

"- Ie 0 i S.MO u~ I

S/Dlv Ie 00 us I

DJSpll1~ I Normlll I
Trig Ie )( I S.(lC(l us I
O'lll~ I (I 5 I

2.50 V
~ 1.47 Y
C 1•.<17 Ii

2,50 'J
X , 15 V
C I, 7S Ii

: .'

1.1 ,.....-----11
. ~ :

Figure 27-13. Scope Waveforms Display

You can examine the two enable lines in three different displays:

HP 16528/16538
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•
•
•

Scope Waveforms.
Timing Waveforms (scope channels can be added in).
Mixed Mode Display.
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Mixed Mode With three different measurements stored in memory, you can now get 

Display with 
Scope 

the total picture of your problem from the Mixed Mode display. As 
mentioned before, the scope must be armed by the timing analyzer and 
set to trigger Immediate before the time-correlated scope signals can 
be inserted into the Timing Waveforms display 

Insert the scope waveforms into the Timing Waveforms display 
(the lower display in Mixed Mode) as shown below. 

-~ ~~ 
Itllxed flode]- Display INIT - State Listing 

I LObe 1 
Base i m-M-/ 

+ooo 1 055 1 DECR tlEtlORV READ 3.00 us 

I 
x MOO2 0552 OUT TO P tlEtiORV WRITE 2.00 us 

+ooo 3 0553 tlOVE tlEflORV READ 1 .s2 us 
ptzz\ 0554 DECR tlEtlORV READ 2.00 us 
+0005 0555 DECR IlEtlOR’r WRITE 2.00 us 

o +0006 0557 OUT TO P tlEtlORV RECID I .48 us 
+0007 0556 CALL UEflORk WRITE 2.00 us 

PORTS - Timing Heveforrs X to Trigger 5.000 UC 

Tlme/Dlv [ 10.00 us ] Delay [ 0 s ] 0 to Trigger 11.60 us , 

Insert scope signals here 

Figure 27-14. Mixed Mode Display 

1. Select the upper-left most field and press the SELECT key. 

2. From the pop-up select the Mixed Mode field. 

3. From the Mixed Mode display menu, select the LOUTPT field 
and insert the scope’s CH 1 waveform. The waveform should 
appear directly below LOUTPT. 

4. Select the LDISP field and insert the scope’s CH 2 waveform. The 
waveform should appear directly below LDISP. 

Timing/State/Scope Measurement Example 
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Mixed Mode
Display with
Scope

With three different measurements stored in memory, you can now get
the total picture of your problem from the Mixed Mode display. As
mentioned before, the scope must be armed by the timing analyzer and
set to trigger Immediate before the time-correlated scope signals can
be inserted inlo the Timing Waveforms display

Insert the scope waveforms into the Timing Waveforms display
(the lower display in Mixed Mode) as shown below.

Inl~tO l1ooei- D.i.splay lHII - Stob L1shng

Lo~.1 ~ ~1=30~'~"~=:E=j'~"~'iC=IE:;'f'.E'=f1cse )~: Symo"! Symool '181
+0001 0551 DEeR nE.nlJRV ~E.R(I ::; .00 us

~ +()Oo2 0552 OUT TO ~ MEMOR~ H~nE ".00 uS
+0003 05'53 nOVE MEMOR~ ~EAD I .5~ us
1+00041 0554 DEeR MEMORY READ 2.00 us
+0005 05';;5 DEC.. MEMOR, HR:TE 2.00 uS

~ +0006 05<;7 OUT TO I" nEnOi<'V READ 1.48 uS
+0007 0558 [AL~ MEnmn WRITE 2,00 uS

POtTS - TiMing Mav.fo,-.s

Tlmt/Dlv I 10.00 uS I Oeley I

'II' IL2~s~ 0

t~~~~og

)( tD Tc,~ger ~.ooo us

" • I 0 te T'lgg.r I 11,60 u. I

!S -~
Figure 27-14. Mixed Mode Display

1. Select the upper-left most field and press the SELECT key.

2. From the pop-up select the Mixed Mode field.

3. From the Mixed Mode display menu, select the LOUTPT field
and insert the scope's cn 1 waveform. The waveform should
appear directly below LOUTPT.

4. Select the LDiSP field and insert the scope's CH 2 waveform. The
waveform should appear directly below LDISP.

Timing/State/Scope Measurement Example
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- Finding the 
Answer 

You notice two double pulses instead of two sequential pulses. Since 
they are identical, this could mean a short between them. Also, the 
voltage levels never falls below threshold voltage of the timing analyzer. 
This is why the pulses were not displayed by the timing analyzer. After 
futher examination of the pc board, you find a solder bridge shorting 
the two enable signals together. 

Summary You have just learned how to use the timing and state analyzers 
interactively with the oscilloscope to find a problem that was not easily 
determined whether it was a software or hardware problem. 

You have learned to do the following: 

l Trigger one analyzer with the other. 
l Time correlate measurement data. 
l Interpret the Mixed mode display. 

.- 
With three different measurements, time-correlated and displayed side 
by side, a complete analysis of this problem is done with the HP 1652B. 

- 

HP 16528/1653B Timing/State/Scope Measurement Example 
Front-Panel Reference 27-l 9 

Finding the
Answer

Summary

You notice two double pulses instead of two sequential pulses. Since
they are identical, this could mean a short between them. Also, the
voltage levels never falls below threshold voltage of the timing analyzer.
This is why the pulses were not displayed by the timing analyzer. After
futher examination of the pc board, you find a solder hridge shorting
the two enable signals together.

You have just learned how to use the timing and state analyzers
interactively with the oscilloscope to fmd a problem that was not easily
determined whether it was a software or hardware problem.

You have learned to do the following:

•
•
•

Trigger one analyzer with the other.
Time correlate meaSllrement data.
Interpret the Mixed mode display.
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With three different measurements, time-correlated and displayed side
by side, a complete analysis of this problem is done with the HP 1652B.
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/--- Microprocessor Specific Measurements 
A 

Introduction This appendix contains information about the optional accessories 
available for microprocessor specific measurements. In depth 
measurement descriptions are included in the operating notes that 
come with each of these accessories. The accessories you will be 
introduced to in this appendix are the preprocessor modules and the 
HP 10269C General Purpose Probe Interface. 

Microprocessor A preprocessor module enables you to quickly and easily connect the 

Measurements logic analyzer to your microprocessor under test. Most of the 
preprocessor modules require the HP 10269C General Purpose Probe 
Interface. The preprocessor descriptions in the following sections 
indicate which preprocessors require it. 

Included with each preprocessor module is a 3.5-&h disk which 
contains a configuration file and an inverse assembler file. When you 
load the configuration file, it configures the logic analyzer for making 
state measurements on the microprocessor for which the preprocessor 
is designed. It also loads in the inverse assembler file. 

The inverse assembler file is a software routine that will display 
captured information in a specific microprocessor’s mnemonics. The 
DATA field in the State Listing is replaced with an inverse assembly 
field (see Figure A-l). The inverse assembler software is designed to 
provide a display that closely resembles the original assembly language 
listing of the microprocessor’s software. It also identifies the 
microprocessor bus cycles captured, such as Memory Read, Interrupt 
Acknowledge, or I/O write. 
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A
Microprocessor Specific Measurements

Introduction

Microprocessor
Measurements
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This appendix contains information about the optional accessories
available for microprocessor specific measurements. In depth
measurement descriptions are included in the operating notes that
come with each of these accessories. The accessories you will be
introduced to in this appendix are the preprocessor modules and the
HP 10269C General Purpose Probe Interface.

A preprocessor module enables you to quickly and easily connect the
logic analyzer to your microprocessor under test. Most of the
preprocessor modules require the HP I0269C General Purpose Probe
Interface. The preprocessor descriptions in the following section~

indicate which preprocessors require it.

Included with each preprocessor module is a 3.5-inch disk which
contains a configuration file and an inverse assembler file. When you
load the configuration file, it configures the logic analyzer for making
state measurements on the microprocessor for which the preprocessor
is designed. It also loads in the inverse assembler file.

The inverse assembler file is a software routine that will display
captured information in a specific microprocessor's mnemonics. The
DATA field in the State Listing is replaced with an inverse assembly
field (see Figure A-I). The inverse assembler software is designed to
provide a display that closely resembles the original assembly language
listing of the microprocessor's software. It also identifies the
microprocessor bus cycles captured, such as Memory Read, Interrupt
Acknowledge, or I/O write.
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m)- IState Listing 1 (lnveom> 
lme X to Trigger [ 0 s] 

nar kerb Time 1 Tlme 0 to Trlgger 1-1 
Time X to 0 

Label 8ere ; Fjl”8000 ;l:monic 
I 

4002 0004F4 ORI, B WO.DO 28 
-0001 0004F6 8930 program read 1.24 us 28 

8 +oooo 008930 CHP . B ttFF .DO 1.28 us 30 
+ooo 1 008932 OOFF program read 1.24 us 30 
+0002 008934 EIEQ a8 00892E 1.24 us 30 
t+ooo31 006936 CHP . B ***,DO 1.24 us 30 
+0004 00892E 0SR.B 00892FI 1 .76 us 30 
+ooos 008930 80X unu9ed prefe tch 1.24 us 30 
+0006 0004f4 0000 program urlte 2.00 us 29 
+0007 0004F6 8930 program urite 1 .48 us 29 
+QOO8 00892A JtlP 0088c6tPc 1 1.28 us 30 
+0009 00892C FF9fi program read 1.24 us 30 
+0010 0088C6 BSR s 8 OOBBCIE 1.72 us 30 
+oOll 0088C8 80X unused pref e tch 1.26 us 30 

Figure A-1. State Listing with Mnemonics 

Microprocessors This section lists the microprocessors that are supported by 

Supported by Hewlett-Packard preprocessors and the logic analyzer model that each 

Preprocessors 
preprocessor requires. Most of the preprocessors require the 
HP 10269C General Purpose Probe Interface. The HP 10269C accepts 
the specific preprocessor PC board and connects it to five connectors 
on the general purpose interface to which the logic analyzer probe 
cables connect. 

Note ld This appendix lists the preprocessors available at the time of printing. 
However, new preprocessors may become available as new 
microprocessors are introduced. Check with the nearest 
Hewlett-Packard sales office periodically for availability of new 
preprocessors. 
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Microprocessors
Supported by
Preprocessors

Note Pi

11!i8000STATE 1- !state L1stlnG I( InVll1m hIDII )( tv Trigger ! 0 s 1
"1l":'~5 I T''''8 Time 0 to Trigger I 0 1 1

T1me )(
" 0

,
LOb,J ~j611000 Mn.monic Tim. '"Elo" He~: IU~ '" ,,"

-(JOO2 OOO<lFol ORLO! "JO .DC "-(l001 OOO<lre 6930 ~r0!lrllm ruo 1.2<l " "~ +<1000 0013')10 CMP .6 .r' .DC ,
" "' "+<IDOl 006932 DOrF ~rogrom rud I.N "' 30

-+(1002 00893<: ElEGl.B DOB!nE 1.1<l "' '"~ OC691ti CMP .6 ..... DC 1.24 "' 30
-+(1004 OC892E es~ .8 OOB!n~ 1. 76 "' 30
+0005 OOB'BO B03C unund prllfeH~ 1.2<l " 30
-+(IOOti 0004.4 0000 progrllm lOr I te 2.00 0' "+<lOC7 QCQA'I!i o!nO progrllm I-lr i te 1.48 IIIi "-4-0006 00B92~ '" OOBEI:e(PCl 1,28 us "+<>009 00692C rF9A p~ogrom reed 1,2<l 110 30
+<lOIO OOBEI::ti ElS~ .8 OOflflAE 1 72 us "+(lOI I OOB8CB E103C unused prel e tc~ 1.25 us "

Figure A-1. State Listing with Mnemonics

This section lists the microprocessors that are supported by
Hewlett-Packard preprocessors and the logic analyzer model that cach
preprocessor requires. Most of the preprocessors require the
HP 10269C General Purpose Probe Interface. The HP 10269C accepts
the specific preprocessor PC board and connects it to five connectors
on the general purpose interface to which the logic analyzer probe
cables connect.

This appendix lists the preprocessors available at the time of printing.
However, new preprocessors may become available as new
microprocessors are introduced. Check with the nearest
Hewlett-Packard sales office periodically for availability of new
preprocessors.
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280 CPU Package: 40.pin DIP 

HP 16526/16538 
Front-Panel Reference 

Accessories Required: HP 103OOB Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 10 MHz clock input 

Signal Line Loading: Maximum of one 74LS TTL load + 35 pF on 
any line 

Microprocessor Cycles Identified: Memory read/write 
I/O read/write 
Opcode fetch 
Interrupt acknowledge 
RAM refresh cycles 

Maximum Power Required: 0.3 A at + 5 Vdc, supplied by logic 
analyzer 

Logic Analyzer Required: HP 1652B or HP 1653B 

Number of Probes Used: Two 16.channel probes 

Microprocessor Specific Measurements 
A-3 

Z80 CPU Package: 4Q-pin DIP

Accessories Required: HP 10300B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock input

Signal Line Loading: Maximum of one 74LS TTL load + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
I/O read/wrile
Opcode fetch
Interrupt acknowledge
RAM refresh cycles

Maximum Power Required: 0.3 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

HP 16528/16538
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NSC 800 CPU Package: 400pin DIP 

Accessories Required: HP 10303B Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 4 MHz clock input 

Signal Line Loading: Maximum of one HCMOS load + 35 pF on any . 
line 

Microprocessor Cycles Identified: Memory read/write 
I/O read/write 
Opcode fetch 
Interrupt acknowledge 
RAM refresh cycles 
DMA cycles 

Maximum Power Required: O.lA at + 5 Vdc, supplied by logic 
analyzer 

Logic Analyzer Required: HP 1652B or HP 1653B . 

Number of Probes Used: Two 16-channel probes 

Microprocessor Specific Measurements 
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NSC 800 CPU Package: 4O-pin DIP

Accessories Required: HP 10303B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 4 MHz clock input

Signal Line Loading: Maximum of one HCMOS load + 35 pF on any
line

Microprocessor Cycles Identified: Memory read/write
I/O read/write
Opcode fetch
Interrupt acknowledge
RAM refresh cycles
DMA cycles

Maximum Power Required: O.IA at + 5 Ydc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements
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8085 CPU Package: 40.pin DIP 

HP 16528/1653B 
Front-Panel Reference 

Accessories Required: HP 10304B Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 6 MHz clock output (12 MHz clock input) 

Signal Line Loading: Maximum of one 74LS TTL load + 35 pF on any 
line 

Microprocessor Cycle Identified: Memory read/write 
I/O read/write 
Opcode fetch 
Interrupt acknowledge 

Maximum Power Required: 0.8 A at + 5 Vdc, supplied by logic 
analyzer 

Logic Analyzer Required: HP 1652B or HP 1653B 

Number of Probes Used: Two 16-channel probes 

Microprocessor Specific Measurements 
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8085 CPU Package: 4O-pin DIP

Accessories Required: HP 103O4B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 6 MHz clock output (12 MHz clock input)

Signal Line Loading: Maximum of one 74LS TIL load + 35 pF on any
line

Microprocessor Cycle Identified: Memory read/write
110 read/write
Opcode fetch
Interrupt acknowledge

Maximum Power Required: 0.8 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

HP 16528/16538
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8086 Or 8088 CPU Package: 40,pin DIP 

Accessories Required: HP 10305B Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 10 MHz clock input (at CLK) 

Signal Line Loading: Maximum of two 74ALS ‘ITL loads + 40 pF on 
any line 

Microprocessor Cycles Identified: Memory read/write 
I/O read/write 
Code fetch 
Interrupt acknowledge 
Halt acknowledge 
Transfer to 8087 or 8089 
co-processors 

Additional Capabilities: The 8086 or 8088 can be operating in 
Minimum or Maximum modes. The logic 
analyzer can capture all bus cycles (including 
prefetches) or can capture only executed 
instructions. To capture only executed 
instructions, the 80860r 8088 must be 
operating in the Maximum mode. 

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by the logic 
analyzer 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Three 16.channel probes 

Microprocessor Specific Measurements 
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8086 or 8088 CPU Package: 4O-pin DIP

Accessories Required: HP 10305B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock input (at CLK)

Signal Line Loading: Maximum of two 74ALS TIL loads + 40 pF on
any line

Microprocessor Cycles Identified: Memory read/write
liD read/write
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to ROR7 or ROR9
co-processors

Additional Capabilities: The 8086 or 8088 can be operating in
Minimum or Maximum modes. The logic
analyzer can capture all bus cycles (including
prefetches) or can capture only executed
instructions. To capture only executed
instructions, the 80860r 8088 must be
operating in the Maximum mode.

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by the logic
analyzer

Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements
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80186 Or 8OC186 CPU Package: 68.pin PGA 

,- 

HP 16528/1653B 
Front-Panel Reference 

Accessories Required: HP 10306G Preprocessor 

Maximum Clock Speed: 12.5 MHz clock output (25 MHz clock input) 

Signal Line Loading: Maximum of 100 kS2 + 18 pF on any line 

Microprocessor Cycles Identified: Memory read/write (DMA and 
non-DMA) 
I/O read/write (DMA and 
non-DMA) 
Code fetch 
Interrupt acknowledge 
Halt acknowledge 
Transfer to 8087,8089, 
or 82586 co-processors 

Additional Capabilities: The 80186 can be operating in Normal or 
Queue Status modes. The logic analyzer can 
capture all bus cycles (including prefetches) 
or can capture only executed instructions. 

Maximum Power Required: 0.08 A at + 5 Vdc, supplied system under 
test. 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Four 16.channel probes 

Microprocessor Specific Measurements 
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80186 or 80C186 CPU Package: 68-pin PGA

Accessories Required: HP lO306G Preprocessor

Maximum Clock Speed: 12.5 MHz clock output (25 MHz clock input)

Signal Line Loading: Maximum of 100 kQ + 18 pF on any line

Microprocessor Cycles Identified: Memory read/write (DMA and
non-DMA)
110 read/write (DMA and
non-DMA)
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8087, 8089,
or 82586 co-processors

Additional Capabilities: The 80186 can be operating in Normal or
Queue Status modes. The logic analyzer can
capture all bus cycles (including prefetches)
or can capture only executed instructions.

Maximum Power Required: 0.08 A at + 5 Vdc, supplied system under
test.

Logic Analyzer Required: HP 1652B

Number of Probes Used: Four 16-channel probes

HP 16528/16538
Front-Panel Reference
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80286 CPU Package: 6%contact LCC or &pin PGA 

Accessories Required: HP 10312D Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 10 MHz clock output (20 MHz clock input) 

Signal Line Loading: Maximum of two 74ALS TTL loads + 40 pF on 
any line 

Microprocessor Cycles Identified: Memory read/write 
I/O read/write 
Code fetch 
Interrupt acknowledge 
Halt 
Hold acknowledge 
Lock 
Transfer to 80287 co-processor 

Additional Capabilities: The logic analyzer captures all bus cycles 
including prefetches 

Maximum Power Required: 0.66 A at + 5 Vdc, supplied by logic 
analyzer. 80286 operating current from 
system under test. 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Three 16-channel probes 

-- 
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80286 CPU Package: 68-contact LCC or 68-pin PGA

Accessories Required: HP 103120 Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock output (20 MHz clock input)

Signal Line Loading: Maximum of two 74ALS TIL loads + 40 pF on
any line

Microprocessor Cycles Identified: Memory read/write
I/O read/write
Code fetch
Interrupt acknowledge
Halt
Hold acknowledge
Lock
Transfer to 80187 co-processor

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 0.66 A at + 5 Vdc, supplied by logic
analyzer. 80186 operating current from
system under test.

Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements
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80386 CPU Package: 132.pin PGA 

Accessories Required: HP 10314D Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 33 MHz clock output (66 MHz clock input) 

Signal Line Loading: Maximum of two 74ALS TTL loads + 35 pF on 
any line 

Microprocessor Cycles Identified: Memory read/write 
I/O read/write 
Code fetch 
Interrupt acknowledge, type O-255 
Halt 
Shutdown 
Transfer to 8087,80287, or 80387 
co-processors 

Additional Capabilities: The logic analyzer captures all bus cycles 
including prefetches 

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by logic 
analyzer 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Five 16-channel probes 

HP 16528/1653B 
Front-Panel Reference 
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80386 CPU Package: 132-pin PGA

Accessories Required: HP 103140 Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 33 MHz clock output (66 MHz clock input)

Signal Line Loading: Maximum of two 74ALS TIL loads + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
110 read/write
Code fetch
Interrupt acknowledge. type 0-255
Halt
Shutdown
Transfer to 8087. 80287. or 80387
co-processors

Additional Capabilities: The logic analyzer captures all hus cycles
including prefetches

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B

Number of Probes Used: Five 16-channel probes

HP 16528/16538
Front-Panel Reference
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6800 Or 6802 CPU Package: 40.pin DIP 

Accessories Required: HP 10307B Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 2 MHz clock input 

Signal Line Loading: Maximum of 174LS TTL load + 35 pF on any 
line 

Microprocessor Cycle Identified: Memory read/write 
DMA read/write 
Opcode fetch/operand 
Subroutine enter/exit 
System stack push/pull 
Halt 
Interrupt acknowledge 
Interrupt or reset vector 

Maximum Power Required: 0.8A at + 5 Vdc, supplied by logic 
analyzer 

Logic Analyzer Required: HP 1652B or HP 1653B 

Number of Probes Used: Two 16.channel probes 

Microprocessor Specific Measurements 
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6800 or 6802 CPU Package: 4O-pin DIP

Accessories Required; HP l0307B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock input

Signal Line Loading: Maximum of 1 74LS TIL load + 35 pF on any
line

Microprocessor Cycle Identified: Memory read/write
DMA read/write
Opcode fetch/operand
Subroutine enter/exit
System stack push/pull
Halt
Interrupt acknowledge
Interrupt or reset vector

Maximum Power Required: O.8A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements
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6809 or 6809E CPU Package: 40.pin DIP 

HP 16528116538 
Front-Panel Reference 

Accessories Required: HP 10308B Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 2 MHz clock input 

Signal Line Loading: Maximum of one 74ALS ‘ITL load + 35 pF on 
any line 

Microprocessor Cycles Identified: Memory read/write 

Additional Capabilities: 

DMA read/write 
Opcode fetch/operand 
Vector fetch 
Halt 
Interrupt 

The preprocessor can be adapted to 6809/09E 
systems that use a Memory Management Unit 
(MMU). This adaptation allows the capture of 
all address lines on a physical address bus up 
to 24 bits wide. 

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by logic 
analyzer 

Logic Analyzer Required: HP 1652B or HP 1653B 

Number of Probes Used: Two 16.channel probes 

Microprocessor Specific Measurements 
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6809 or 6809E CPU Package: 4O-pin DIP

Accessories Required: HP 10308B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock input

Signal Line Loading: Maximum of one 74ALS TIL load + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
DMA read/write
Opcode fetch/operand
Vector fetch
Halt
Interrupt

Additional Capabilities: The preprocessor can be adapted to 6809/09E
systems that use a Memory Management Unit
(MMU). This adaptation allows the capture of
all address lines on a physical address bus up
to 24 bits wide.

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

HP 16528/16538
Front-Panel Reference
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68008 CPU Package: 400pin DIP 

Accessories Required: HP 10310B Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 10 MHz clock input 

Signal Line Loading: Maximum of one 74-S TTL load + one 74F TTL 
load + 35 pF on any line 

Microprocessor Cycles Identified: User data read/write 
User program read 
Supervisor read/write 
Supervisor program read 
Interrupt acknowledge 
Bus grant 
6800 cycle 

Additional Capabilities:The logic analyzer captures all bus cycles 
including prefetches 

Maximum Power Required: 0.4 A at + 5 Vdc, supplied by logic 
analyzer 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Three 16channel probes 

Microprocessor Specific Measurements 
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68008 CPU Package: 4Q-pin DIP

Accessories Required: HP 10310B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock input

Signal Line Loading: Maximum of one 74S TIL load + one 74F TIL
load + 35 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus grant
6800 cycle

Additional Capabilities:The logic analyzer captures all bus cycles
including prefetcbes

Maximum Power Required: 0.4 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements
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68000 and 68010 CPU Package: &pin DIP 
(64-pin DIP) 

Accessories Required: HP 10311B Preprocessor 
HP 10269C General Purpose Probe Interface 

Maximum Clock Speed: 12.5 MHz clock input 

Signal Line Loading: Maximum of one 74s TTL load + one 74F 
TTL load + 35 pF on any line 

Microprocessor Cycles Identified: User data read/write 
User program read 
Supervisor read/write 
Supervisor program read 
Interrupt acknowledge 
Bus Grant 
6800 cycle 

Additional Capabilities: The logic analyzer captures all bus cycles 
including prefetches 

Maximum Power Required: 0.4 A at + 5 Vdc, supplied by the logic 
analyzer 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Three 16.channel probes 

,- 

HP 16528/1653B 
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68000 and 68010 CPU Package: 64-pin DIP
(64-pin DIP)

Accessories Required: HP 10311B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 12.5 MHz clock input

Signal Line Loading: Maximum of one 74S TIL load + one 74F
TIL load + 35 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus Grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 0.4 A at + 5 Vdc, supplied by the logic
analyzer

Logic Analyzer Required: HP 1652B

Number of Prohes Used: Three 16-channel probes

HP 1652B/1653B
Front-Panel Reference
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68000 and 68010 CPU Package: 68-pin PGA 
(68-pin PGA) 

Accessories Required: HP 103llG Preprocessor 

Maximum Clock Speed: 12.5 MHz clock input 

Signal Line Loading: 100 kQ + 10 pF on any line 

Microprocessor Cycles Identified: User data read/write 
User program read 
Supervisor read/write 
Supervisor program read 
Interrupt acknowledge 
Bus Grant 
6800 cycle 

Additional Capabilities: The logic analyzer captures all bus cycles 
including prefetches. 

Maximum Power Required: None 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Three 16-channel probes 

Microprocessor Specific Measurements 
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68000 and 68010 CPU Package: 68-pin PGA
(68-pin PGA)

Accessories Required: HP l0311G Preprocessor

Maximum Clock Speed: 12.5 MHz clock input

Signal Line Loading: 100 kQ + 10 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus Grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches.

Maximum Power Required: None

Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements
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68020 CPU Package: 114pin PGA 

HP 16528/1653B 
Front-Panel Reference 

Accessories Required: HP 10313G 

Maximum Clock Speed: 25 MHz clock input 

Signal Line Loading: 100 kQ + 10 pF on any line 

Microprocessor Cycles Identified: User data read/write 
User program read 
Supervisor read/write 
Supervisor program read 
Bus Grant 
CPU space accesses including: 

Breakpoint acknowledge 
Access level control 
Coprocessor communication 
Interrupt acknowledge 

Additional Capabilities: The logic analyzer captures all bus cycles 
including prefetches. The 68020 
microprocessor must be operating with the 
internal cache memory disabled for the logic 
analyzer to provide inverse assembly. 

Maximum Power Required: None 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Five 16-channel probes 

Microprocessor Specific Measurements 
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68020 CPU Package: 114-pin PGA

Accessories Required: HP 10313G

Maximum Clock Speed: 25 MHz clock input

Signal Line Loading: 100 kQ + 10 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Bus Grant
CPU space accesses including:

Breakpoint acknowledge
Access level control
Coprocessor communication
Interrupt acknowledge

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches. The 68020
microprocessor must be operating with the
internal cache memory disabled for the logic
analyzer to provide inverse assembly.

Maximum Power Required: None

Logic Analyzer Required: HP 1652B

Number of Probes Used: Five 16-channel probes

HP 16528/16538
Front-Panel Reference
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68030 CPU Package: ES-pin PGA 

Accessories Required: HP 10316G 

Maximum Clock Speed: 25 MHz input 

Signal Line Loading: 100KQ plus 18 pF on all lines except DSACKO 
and DSACKl. 

Microprocessor Cycles Identified: User data read/write 
User program read 
Supervisor program read 
Bus grant 

Additional Capabilities: 

CPU space accesses including: 

Breakpoint acknowledge 
Access level control 
Coprocessor communication 
Interrupt acknowledge 

The logic analyzer captures all bus cycles, 
including prefetches. The 68030 
microprocessor must be operating with the 
internal cache memory and MMU disabled 
for the logic analyzer to provide inverse 
assembly. 

Maximum Power Required: None 

Logic Analyzer Required: HP 1652B 

Number of Probes Used: Five 16.channel probes 

Microprocessor Specific Measurements 
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68030 CPU Package: 128-pin PGA

Accessories Required: HP 10316G

Maximum Clock Speed: 25 MHz input

Signal Line Loading: l00KQ plus 18 pF on all lines except DSACKO
and DSACKl.

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor program read
Bus grant
CPU space accesses including:

Breakpoint acknowledge
Access level control
Coprocessor communication
Interrupt acknowledge

Additional Capabilities: The logic analyzer captures all bus cycles,
including prefetches. The 68030
microprocessor must be operating with the
internal cache memory and MMU disabled
for the logic analyzer to provide inverse
assembly.

Maximum Power Required: None

Logic Analyzer Required: HP 1652B

Number of Probes Used: Five 16-channel probes

Microprocessor Specific Measurements
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68HCll CPU Package: 4%pin dual-in-line 

Accessories Required: HP 10315G 

Maximum Clock Speed: 8.4 MHz input 

Signal Line Loading: 1OOKQ plus 12 pF on all lines. 

Microprocessor Cycles Identified: Data read/write 
Opcode/operand fetches 
Index offsets 
Branch offsets 

Additional Capabilities: 

Irrelevant cycles 

The 68HCll must be operating in the 
expanded multiplexed mode (addressing 
external memory and/or peripheral devices) 
for the logic analyzer to provide inverse 
assembly. 

HP 16528/1653B 
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Maximum Power Required: None 

Logic Analyzer Required: HP 1652B or HP1553B 

Number of Probes Used:Two 16.channel probes for state analysis and 
one to four for timing analysis. 

Microprocessor Specific Measurements 
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68HC11 CPU Package: 48-pin dual-in-line

Accessories Required: HP 103150

Maximum Clock Speed: 8.4 MHz input

Signal Line Loading: l00KQ plus 12 pF on all lines.

Microprocessor Cycles Identified: Data read/write
Opcode/operand fetches
Index offsets
Branch offsets
Irrelevant cycles

Additional Capabilities: The 68HCll must be operating in the
expanded multiplexed mode (addressing
external memory and/or peripheral devices)
for the logic analyzer to provide inverse
assembly.

Maximum Power Required: None

Logic Analyzer Required: HP 1652B or HP1553B

Number of Probes Used: Two 16-channel probes for state analysis and
one to four for timing analysis.

HP 16528/16538
Front-Panel Reference
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Loading hlVW’S~ YOU load the inverse assembler file by loading the appropriate 

Assemb’er Fi’es 
configuration file. Loading the configuration file automatically loads --. 
the inverse assembler file . 

Selecting the 
Correct File 

Most inverse assembler disks contain more than one file. Each disk 
usually contains an inverse assembler file for use with the HP 10269C 
and preprocessor as well as a file for general purpose probing. Each 
inverse assembler filename has a suffix which indicates whether it is for 
the HP 10269C and preprocessor or general purpose probing. For 
example, filename C68000-I indicates a 68000 inverse assembler file for 
use with the HP 10269C and the 68000 preprocessor. Filename 
C68000 P is for general purpose probing. Specific file descriptions and 
recommended usage are contained in each preprocessor operating 
note. 

Loading the 
Desired File 

To load the inverse assembler file you want, insert the 3.5inch disk you 
received with your preprocessor in the disk drive. Select the I/O menu. 
In the I/O menu, select DISK OPERATIONS. The logic analyzer will 
read the disk and display the disk directory. 

Select the Load option and place the filename you want to load in the 
“from file” box. Place the cursor on Execute and press SELECT. 

Place the cursor on the analyzer you want the file loaded into and press 
SELECT. An advisory “Loading file from disk” is displayed. When the 
logic analyzer has finished loading the fde, you will see “Load operation 
complete.” 

The file is now loaded and the logic analyzer is configured for 
disassembly of acquired data. 

Microprocessor Specific Measurements HP 16528/1653B 
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Loading Inverse
Assembler Flies

Selecting the
Correct File

Loading the
Desired File

You load the inverse assembler file by loading the appropriate
configuration me. Loading the configuration me automatieally loads
the inverse assembler me.

Most inverse ass~mbler disks contain more than one rue. Each disk
usually contains an inverse assembler me for use with the HP 10269C
and preprocessor as well as a me for general purpose probing. Each
inverse assembler filename has a sunix which indicates whether it is for
the HP 10269C and preprocessor or general purpose probing. For
example, mename c68000_I indicates a 68000 inverse assembler me for
use with the HP 10269C and the 68000 preprocessor. Filename
C68000_P is for general purpose probing. Specific me descriptions and
recommended usage are contained in each preprocessor operating
note.

To load the inverse assembler file you want, insert the 3.5-inch disk you
received with your preprocessor in the disk drive. Select the 110 menu.
In the I/O menu, scleet DISK OPERATIONS. The logic analyzer will
read the disk and display the disk directory.

Select the Load option and place the filename you want to load in the
"from file" box. Place the cursor on Execute and press SELECT.

Place the cursor on the analyzer you want the me loaded into and press
SELECT. An advisory "Loading file from disk" is displayed. When the
logic analyzer has finished loading the me, you will see "Load operation
complete."

The file is now loaded and the logic analyzer is configured for
disassembly of acquired data.

Microprocessor Specific Measurements
A-18

HP 16526/16536
Front-Panel Reference



Connecting the The specific preprocessor and inverse assembler you are using 

Logic Analyzer determines how you connect the logic analyzer probes. Since the 

Probes 
inverse assembler files configure the System Configuration, State 
Format Specification, and State Trace Specification menus, you must 
connect the logic analyzer probe cables accordingly so that the 
acquired data is properly grouped for inverse assembly. Refer to the 
specific inverse assembler operating note for the proper connections. 

How to Display The specific preprocessor and inverse assembler you are using 

Inverse - - 
Assembled 
Data 

HP 16528/16538 Microprocessor Specific Measurements 
Front-Panel Reference A-19 

determines how the inverse assembled data is displayed. When you 
press RUN, the logic analyzer acquires data and displays the State 
Listing menu. 

The State Listing menu will display as much information about the 
captured data as possible. For some microprocessors, the display will 
show a completely disassembled state listing. 

Some of the preprocessors and/or the microprocessors under test do 
not provide enough status information to disassemble the data 
correctly. In this case, you will need to specify additional information 
(i.e., tell the logic analyzer what state contains the first word of an 
opcode fetch). When this is necessary an additional field (INVASM) 
will appear in the top center of the State Listing menu (see below). 
This field allows you to point to the first state of an Op Code fetch. 

168000STFITE] - [State Listing ] (r) tlinimum X-O! 0 s 

Mrkers Statlstlcs Valid runs: tlaximum X-O: 0 s 
16 of 16 Clverage X-O: 0 s 

Figure A-2. Inverse Assemble Field 

For complete details refer to the Operating Note for the specific 
preprocessor. 

Connecting the
Logic Analyzer
Probes

How to Display
Inverse
Assembled
Data

The specific preprocessor and inverse assembler you are using
determines how you connect the logic analyzer probes. Since the
inverse assembler mes configure the System Configuration, State
Format Specification, and State Trace Specification menus, you must
connect the logic analyzer probe cables accordingly so that the
acquired data is properly grouped for inverse assembly. Rder to the
specific inverse assembler operating note for the proper connections.

The specific preprocessor and inverse assembler you are using
determines how the inverse assembled data is displayed. When you
press RUN, the logic analyzer acquires data and displays the State
Listing menu.

The State Listing menu will display as much information ahout the
captured data as possible. For some microprocessors, the display will
show a completely disassembled state listing.

Some of the preprocessors and/or the microprocessors under test do
not provide enough status information to disassemble the data
correctly. In this case, you \\ill need to specify additional information
(i.e., tell the logic analyzer what state contains the first word of an
opcode fetch). When this is necessary an additional field (INVASM)
will appear in the top center of the State Listing menu (see below).
This field allows you to point to the first state of an Op Code fetch.
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Figure A-2. Inverse Assemble Field

For complete details refer to the Operating Note for the specific
preprocessor.
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One of the HP 1652B/1653B’s primary oscilloscope features is its 
ability to make parametric measurements. This appendix provides 
details on how automatic measurements are performed and some tips 
on how to improve automatic measurement results. 

Measurements typically should be made at the fastest possible sweep 
speed to obtain the most measurement accuracy possible. For any 
measurement to be made, the portion of the waveform required for 
that measurement must be displayed on the oscilloscope: 

l At least one complete cycle must be displayed for period or 
frequency measurements. 

l The entire pulse must be displayed for pulse width measurements. 

l The leading (rising) edge of the waveform must be displayed for 
risetime measurements. 

l The trailing (falling) edge of the waveform must be displayed for 
falltime measurements. 

If more than one waveform, edge, or pulse is displayed, the 
measurements are made on the first (leftmost) portion of the displayed 
waveform that can be used. When any of the defined measurements are 
requested, the oscilloscope first determines the top (100%) and base 
(0%) voltages of the waveform. From this information, it can 
determine the other important voltage values (10% voltage, 90% 
voltage, and 50% voltage) required to make the measurements. The 
10% and 90% voltage values are used in the risetime and falltime 
measurements. The 50% voltage value is used for measuring 
frequency, period, pulse width, and duty cycle. 

Automatic Measurement Algorithms 
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One of the HP 1652B/1653B's primary oscilloscope features is its
ability to make parametric measurements. This appendix provides
details on how automatic measurements are performed and some tips
On how to improve automatic measurement results.

Measurements typically should be made at the fastest possible sweep
speed to obtain the most measurement accuracy possible. For any
measurement to be made, the portion of the waveform required for
that measurement must be displayed on the oscilloscope:

• At least one complete cycle must be displayed for period or
frequency measurements.

• The entire pulse must be displayed for pulse width measurements.

• The leading (rising) edge of the waveform must be displayed for
risetime measurements.

• The trailing (falling) edge of the waveform must be displayed for
falltime measurements.

If more than one waveform, edge, or pulse is displayed, the
measurements are made on the first (leftmost) portion of the displayed
waveform that can be used. When any of the defmed measurements are
requested, the oscilloscope first determines the top (100%) and base
(0%) voltages of the waveform. From this information, it can
determine the other important voltage values (10% voltage, 90%
voltage, and 50% voltage) required to make the measurements. The
10% and 90% voltage values are used in the risetime and fall time
measurements. The 50% voltage value is llsed for measuring
frequency, period, pulse width, and duty cycle.

Automatic Measurement Algorithms
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Top and Base 
Voltages 

All measurements except Vpg are calculated using the Vtop (100% 
voltage) and Vbase (0% voltage) levels of the displayed waveform. The 
Vtop and Vbase levels are determined from an occurrence density 
histogram of the data points displayed on screen. 

The digitizing oscilloscope displays 6-bit vertical voltage resolution. 
This means the vertical display is divided up into 64 voltage levels. 
Each of these 64 levels is called a quantization level. Each waveform 
has a minimum of 500 data points displayed horizontally on screen. 
Each of these data point sets have one quantization level assigned to it. 
The histogram is calculated by adding the number of occurrences of 
each quantization level of the displayed data point sets on the displayed 
waveform. 

The quantization level with the greatest number of occurrences in the 
top half of the waveform corresponds to the Vtop level. The 
quantization level with the greatest number of occurrences in the 
bottom half of the waveform corresponds to the Vbase level. 

If Vtop and Vbase do not contain at least 5% of the minimum (500) 
data points displayed on screen, Vtop defaults to the maximum voltage 
(Vmaximum) and Vbase defaults to the minimum voltage (Vminimum) 
found on the display. An example of this case would be measurements 
made on sine or triangle waves. 

From this information the instrument can determine the 10,50, and 
90% points, which are used in most automatic measurements. The 
Vtop or Vbase of the waveform is not necessarily the maximum or 
minimum voltage present on the waveform. If a pulse has a slight 
amount of overshoot, it would be wrong to select the highest peak of 
the waveform as the top since the waveform normally rests below the 
perturbation. 

Automatic Measurement Algorithms HP 16528/1653B 
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- Top and Base
Voltages

All measurements except VPJ> are calculated using the Vtop (100%
voltage) and Vbase (0% voltage) levels of the displayed waveform. The
Vtop and Vbase levels are determined from an occurrence density
histogram of the data points displayed on screen.

The digitizing oscilloscope displays 6-bit vertical voltage resolution.
This means the vertical display is divided up into 64 voltage levels.
Each of these 64 levels is called a quantization level. Each waveform
has a minimum of 500 data points displayed horizontally on screen.
Each of these data point sets have one quantization level assigned to it.
The histogram is calculated by adding the number of occurrences of
each quantization level of the displayed data point sets on the displayed
waveform.

The quantization level with the greatest number of occurrences in the
top half of the waveform corresponds to the Vtop level. The
quantization level with the greatest number of occurrences in the
boltom half of the waveform corresponds to the Vbase level.

If Vtop and Vbase do not contain at least 5% of the minimum (500)
data points displayed on screen, Vtop defaults to the maximum voltage
(Vmaximum) and Vbase defaults to the minimum voltage (Vminimum)
found on the display. An example of this case would be measurements
made on sine or triangle waves.

From this information the instrument can determine the 10,50, and
90% points, which are used in most automatic measurements. The
Vtop or Vbase of the waveform is not necessarily the maximum or
minimum voltage present on the waveform. If a pulse has a slight
amount of overshoot, it would be wrong to select the highest peak of
the waveform as the top since the waveform normally rests below the
perturbation.

Automatic Measurement Algorithms
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Measurement The following is a condensed explanation of the automatic 

Algorithms measurements discussed in chapter 25. 

Frequency (Freq) The frequency of the first complete cycle displayed is measured using 
the 50% levels. 

If the first edge on the display is rising then 

Freq = l/(hising edge 2 - king edge 1) 

If the first edge on the display 1s falling then 

Freq = l/(tfalling edge 2 - tfalling edge 1) 

Period The period is measured at the 50% voltage level of the waveform. 

If the first edge on the display is rising then 

Period = king edge 2 - king edge 1 

If the first edge on the display is falling then 

Period = tfalling edge 2 - tfalling edge 1 

Pea k-to-Peak The maximum and minimum voltages for the selected source are 
Voltage (VP-p) measured. 

Vp_P = Knaximum - hninimum 

where Vmmimum and V minimum are the maximum and minimum 
voltages present on the selected source. 
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Measurement
Algorithms

Frequency (Freq)

The foUowing is a condensed explanation of the automatic
measurements discussed in chapter 25.

The frequency of the first complete cycle displayed is measured using
the 50% levels.

If the first edge on the display is rising then

Freq = lI(trising edge 2 - lrising edge 1)

If the first edge on the display is falling then

Freq = lI(tfalling edge 2 - tfalling edge 1)

Period The period is measured at the 50% voltage level of the waveform.

If the first edge on the display is rising then

Period = trising edge 2 - lrising edge 1

If the first edge on the display is falling then

Period = tfalling edge 2 - tfalling edge 1

Peak-to·Peak
Voltage (Vp_p)

HP 1652B/1653B
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The maximum and minimum voltages for the selected source aTC

measured.

Vp-p = Vmaximum - Vminimum

where V maximum and V minimum are the maximum and minimum
voltages present on the selected source.

Automatic Measurement Algorithms
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POSitiVe PUbe Pulse width is measured at the 50% voltage level. If the first edge on 
width (+ Width) the display is rising then 

+ Width = tfalling edge 1 - hising edge 1 

If the first edge on the display is falling then 

+ Width = tfalling edge 2 - hising edge 1 

Negative Pulse Negative pulse width is the width of the first negative pulse on screen 
width (-Width) using the 50% levels. 

If the first edge on the display is rising then 

-Width = king edge 2 - tfalling edge 1 

If the first edge on the display is falling then 

-Width = king edge 1 - [falling edge 1 

Risetime The risetime of the first displayed rising edge is measured. To obtain 
the best possible measurement accuracy, set the sweep speed as fast as 
possible while leaving the leading edge of the waveform on the display. 
The risetime is determined by measuring time at the 10% and 90% 
voltage points on the rising edge. 

Risetime = No% - ho% 

Fa!Mma Rl!f!kilEG k YcG2i~~~z& bEVG%CE tks IQ% 3& WI% @a!! af a!l5$ c&ki~ 
edge. To obtain the best possible measurement accuracy, set the sweep 
speed as fast as possible while leaving the falling edge of the waveform 
on the display. - 

Fall time = hO% - t90% 

Automatic Measurement Algorithms 
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Positive Pulse
width ( +Width)

Negative Pulse
width (-Width)

Pulse width is measured at the 50% voltage Icvel. If the first edge on
the display is rising then

+Width = tfalling edge 1 - lrising edge 1

If the first edge on the display is falling then

+Width = tfalling edge 2 • (rising edge 1

Negative pulse width is the width of the first negative pulse on screen
using the 50% levels.

If the first edge on the display is rising then

-Width = lrising edge 2 - tfalling edge 1

Ifthe first edge on the display is falling then

-Width = trising edge 1 - tfalling edge 1

Risetime The risetime of the first displayed rising edge is measured. To obtain
the best possible measurement accuracy, set the sweep speed as fast as
possible while leaving the leading edge of the waveform on the display.
The risetime is determined by measuring time at the 10% and 90%
voltage points on the rising edge.

Risetime = 190% - tlO%

~tt\\b'ft\~ ~-a·W(1.rne :l5 mea'5ur'C<!l \\etwccn \'h~ Y~F5v ?J."Aa OOCZf;, p~i1.'d~s ~~ 't\VC t~\\\\\~

edge. To obtain the best possible measurement accuracy, set the sweep
speed as fast as possible while leaving the falling edge of the waveform
on the display.

Falltime = t10% - t9O%

Automatic Measurement Algorithms
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Preshoot and Preshoot and Overshoot measure the perturbation on a waveform 
Overshoot above or below the top and base voltages (see “Top and Base Voltages” 

section earlier in this appendix). These measurements use all data 
displayed on screen, therefore it is very important that only the data of 
interest be displayed. If you want to measure preshoot and overshoot 
on one edge of a waveform, then only display that edge. If you want to 
measure the maximum preshoot and overshoot on a waveform, then 
display several cycles of the waveform. 
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Preshoot i 
measured 

.s a 
as 

Overshoot is 
measured as 

perturbation before 
a percentage of the t 

a rising 
op-base 

or a falling edge and is 
voltage. 

a 
a 

perturbation after a rising or a falling 
percentage of the top-base voltage 

If the measured edge is rising then 

Preshoot = [ Vbase - vmm ] X 100 
Vtop-base 

Overshoot = [ Vmaximum - VtoD ] X 100 
Vtop-base 

If the measured edge is falling then: 

Preshoot = [ Vmaximum - VtoD ] X 100 
Vtop-base 

Overshoot = [-I X 100 
Vtop-base 

edge and is 
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Preshoot and Overshoot measure the perturbation on a waveform
above or below the top and base voltages (see "Top and Base Voltages"
section earlier in this appendix). These measurements use all data
displayed on screen, therefore it is very important that only the data of
interest be displayed. Ifyou want to measure preshoot and overshoot
on one edge of a waveform, then only display that edge. Ifyou want to
measure the maximum preshoot and overshoot on a waveform, then
display several cydes of the waveform.

Preshoot is a perturbation before a rising or a falling edge and is
measured as a percentage of the top-base voltage.

Overshoot is a perturbation after a rising or a falling edge and is
measured as a percentage of the top-base voltage

If the measured edge is rising then

Preshoot = [Yhase - ymjoimurn J X 100
Vtop-base

Overshoot = [Vmaxjmum - VtoP] X 100
Vlop-base

If the measured edge is falling then:

Preshoot = [Vrnaxjmum. VtQP ] X 100
Vtop-base

Overshoot = [Yhase. Vrnjnjmum ] X 100
Vtop-base

Automatic Measurement Algorithms
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Duty CyClC The positive pulse width and the period of the displayed signal are 
measured. 

duty cycle = ( + pulse width/period) x 100 

i3YlS VOltage The rms voltage is computed over one complete period. 

Average voltage The average voltage of the first cycle of the displayed signal is 
measured. If a complete cycle is not present, the instrument will 
average the data points on screen. 

Automatic Measurement Algorithms 
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Duty Cycle - The positive pulse width and the period of the displayed signal are
measured.

duty cycle ~ ( + pulse width/period) x 100

rms Voltage The rms voltage is computed over one complete period.

Average Voltage The average voltage of the first cycle of the displayed signal is
measured. If a complete cycle is not present, the instrument will
average the data points on screen.

Automatic Measurement Algorithms
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C 

Introduction This appendix lists the error messages that require corrective action to 
restore proper operation of the logic analyzer. There are several 
messages that you will see that are merely advisories and are not listed 
here. For example, “Load operation complete” is one of these 
advisories. 

The messages are listed in alphabetical order and in bold type. 

Acquisition aborted. This 
acquisition is stopped. 

message is displayed whenever data 

At least one edge is required. A state clock specification requires at 
least one clock edge. This message only occurs if you turn off all edges 
in the state clock specification. 

Autoload file not of proper type. This message is displayed if any file 
other than an HP 1652B/1653B configuration file is specified for an 
autoload file andthe logic analyzer is powered up. 

Autoscale aborted. This message is displayed when the STOP key is 
pressed or if a signal is not found 15 seconds after the initiation of 
autoscale. 

BNC is being used as an ARM IN and cannot be used as an ARM 
OUT. This message is displayed when BNC arms machine 1 (or 2), 
machine 1 (or 2) arms machine 2 (or l), and the BNC is specified as 
ARM OUT. It will not occur if BNC arms machine 1 (or 2), and 
machine 1 (or 2) arms BNC. 
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This appendix lists the error messages that require corrective action to
restore proper uperation of the logic analyzer. There are several
messages that you will see that are merely advisories and are not listed
here. For example, "Load operation complete" is one of these
advisories.

The messages are listed in alphabetical order and in bold type.

Acquisition aborted. This message is displayed whenever data
acquisition is stopped.

At least one edge is required. A state clock specification requires at
least one clock edge. This message only occurs if you turn off all edges
in the state clock specification.

Autoload file not of proper type. This message is displayed if any file
other than an HP 1652B/1653B configuration me is specified for an
autoload file and·the logic analyzer is powered up.

Autoscale aborted. This message is displayed when the STOP key is
pressed or if a signal is not found 15 seconds after the initiation of
autoscale.

BNe is being used as an ARM IN and canDot be used as an AR.l\1
OUT. This message is displayed when BNC arms machine 1 (or 2),
machine 1 (or 2) arms machine 2 (or 1), and the BNe is specified as
ARM OUT. It will not occur ifBNC arms machine 1 (or 2), and
machine 1 (or 2) arms BNe.

Error Messages
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Error Messages 
c-2 

Configuration not loaded. Indicates a bad configuration file. Try to 
reload the file again. If the configuration fde will still not load, a new 
disk and/or configuration file is required. 

- 
Copy operation complete. Indicates the copy operation has either 
successfully completed or has been stopped. 

Correlation counter overflow. The correlation counter overflows when 
the time from when one machine’s trigger to the second machine’s 
trigger exceeds the maximum count. It may be possible to add a 
“dummy’+ state to the second machine’s trigger specification that is 
closer in time to the trigger of the first machine. 

Data can not be correlated-Time count need to be turned on. “Count” 
must be set to “Time” in both machines to properly correlate the data. 

Destination write protected-file not copied. Make sure you are trying to 
copy to the correct disk. If so, set the write protect tab to the 
non-protect position and repeat the copy operation. 

File not copied to disc-check disc. The HP 1652B/1653B does not 
support track sparing. If a bad track is found, the disk is considered 
bad. If the disk has been formatted elsewhere with track sparing, the 
HP 1652B/l653B will only read up to the first spared track. 

Hardware ERROR: trace point in count block. Indicates the data from 
the last acquisition is not reliable and may have been caused by a 
hardware problem. Repeat the data acquisition to verify the condition. 
If this message re-appears, the logic analyzer requires the attention of 
service personnel. 

Insufficient memory to load IAL - load aborted. This message 
indicates that there is not a block of free memory large enough for the 
inverse assembler you are attempting to load even though there may be 
enough memory in several smaller blocks. Try to load the inverse 
assembler again. If this load is unsuccessful, load the configuration and 
inverse assembler separately. 
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Error Messages
C-2

Configuration not loaded. Indicates a bad configuration me. Try to
reload the me again. If the configuration me will still not load, a new
disk and/or configuration fIle is required.

Copy operation complete. Indicates the copy operation has either
successfully completed or has been stopped.

Correlation counter overflow. The correlation counter overflows when
the time from when one machine's trigger to the second machine's
trigger exceeds the maximum count. It may be possible to add a
"dummy" state to the second machine's trigger specification that is
closer in time to the trigger of the first machine.

Data can not be correlated-Time count need to be turned OD. '!Count"
must be set to "Time" in both machines to properly correlate the data.

Destination write protected-lile not copied. Make sure you are trying to
copy to the correct disk. If so. set the write protect tab to the
non-protect position and repeat the copy operation.

File not copied to disc-check disc. The HP 1652B/1653B does not
support track sparing. If a bad track is found, the disk is considered
bad. If tbe disk has been formatted elsewhere with track sparing, the
HP 1652B/1653B will only read up to the first spared track.

Hardware ERROR: trace point in count block. Indicates the data from
the last acquisition is not reliable and may have been caused by a
hardware problem. Repeat the data acquisition to verify the condition.
If this message rc-appears, the logic an31yzer requires the attention of
service personnel.

Insufficient memory to load IAL -load aborted. This message
indicates that there is not a block of free memory large enough for the
inverse assembler you are attempting to load even though there may be
enough memory in several smaller blocks. Try to load the inverse
assembler again. If this luau is unsuccc~sful, load the configuration and
inverse assembler separately.
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Invalid file name. Check the file name. A file name must 
alpha character and cannot contain spaces or slashes (/). 

with an 

Inverse assembler not loaded-bad object code. Indicates a bad inverse 
assembler file on the disc. A new disc or file is required. 

Maximum of 32 channels per label. Indicates an attempt to assign 
more than 32 channels to a label. Reassign channels so that no more 
than 32 are assigned to a label. 

No room on destination-file not copied. Indicates the destination disc 
doesn’t have enough room for the file you are attempting to copy. Try 
packing the disc and repeating the copy operation. If this is 
unsuccessful, you will need to use a different disc. 

(x) Occurrences Remaining in Sequence. Indicates the logic analyzer is 
waiting for (x) number of occurrences in a sequence level of the trigger 
specification before it can go on to the next sequence level. 

PRINT has been stopped. This message appears when the print 
operation has been stopped. 

(x) Sets Remaining in Trace. Indicates the amount of time remaining 
until acquisition is complete in Glitch mode. 

Search failed - 0 pattern not found. Indicates the 0 pattern does not 
exist in the acquired data. Check for a correct 0 marker pattern 
specification. 

Search failed - X pattern not found. Indicates the X pattern does not 
exist in the acquired data. Check for a correct X marker pattern 
specification. 

Slow Clock or Waiting for Arm. Indicates the state analyzer is waiting 
for a clock or arm from the other machine. Recheck the state clock or 
arming specification. 

Error Messages 
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Invalid file name. Check the file name. A file name must start with an
alpha character and cannot contain spaces or slashes (I).

Inverse assembler not loaded-bad object code. Indicates a bad inverse
assembler fIle on the disc. A new disc or fIle is required.

Maximum of32 channels per label. Indicates an attempt to assign
more than 32 channels to a label. Reassign channels so that no more
than 32 are assigned to a label.

No room on destination-file not copied. Indicates the destination disc
doesn't have enough room for the file you are attempting to copy. Try
packing the disc and repeating the copy operation. If this is
unsuccessful, you will need to use a different disc.

(x) Occurrences Remaining in Sequence. Indicates the logic analyzer is
waiting for (x) number of occurrences in a sequence level of the trigger
specification before it can go on to the next sequence level.

PRINT has heen stoPP"i1. This message appears when the print
operation has been stopped.

(x) Sees Remaining in Trace. Indicates the amount of time remaining
until acquisition is complete in Glitch mode.

Search failed - 0 pattern not found. Indicates the 0 pattern does not
exist in the acquired data. Check for a correct 0 marker pattern
specification.

Search failed - X pattern not found. Indicates the X pattern does not
exist in the acquired data. Check for a correct X marker pattern
specification.

Slow Clock or Waiting for Arm. Indicates the state analyzer is waiting
for a clock or arm from the other machine. Recheck the state clock or
arming specification.
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Error Messages 
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Slow or missing Clock. Indicates the state analyzer has not recognized 
a clock for 100 ms. Check for a missing clock if the intended clock is 
faster than 100 ms. If clock is present but is slower than 100 ms, the 
data will still be acquired when a clock is recognized and should be 
valid. 

Specified inverse assembler not found. Indicates 
specified cannot be found on the disk. 

the inverse assembler 

State clock violates overdrive specification. Indicates the data from the 
last acquisition is not reliable due to the state clock signal not being 
reliable. Check the clock threshold for proper setting and the probes 
for proper grounding. 

States Remaining to Post Store. In dicates the nu mber of 
required until memory is filled and acquisi tion is complet 

states 
:e. 

Time count need to be turned on. This message appears when the logic 
analyzer attempts to time correlate data and “Count” is not set to 
“Time.” 

Transitions Remaining to Post Store. Indicates the number of 
transitions required until memory is filled and acquisition is corn plete. 

Unsupported destination format-file not copied. Indicates the disk you 
have attempted to copy to is either not formatted or formatted in a 
format not used by the logic analyzer. Format the disk or use a properly 
formatted disk and repeat the copy operation. 

Value out of range. Set to limit. Indicates an attempt to enter a value 
that is out of range for the specific variable. The logic analyzer will set 
the value to the limit of the variable range automatically. 

Waiting for Arm. Indicates the arming condition has not occurred. 

Waiting for Prestore. Indicates the prestore condition has not occurred. 
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Slow or missing Clock. Indicates the state analyzer has not recognized
a clock for 100 ms. Check for a missing clock if the intended clock is
faster than 100 ms. If clock is present but is slower than 100 ms, the
data will still be acquired when a clock is recognized and should be
valid.

Specified inverse assembler not found. Indicates the inverse assembler
specified cannot be found on the disk.

State clock violates overdrive specification. Indicates the data from the
last acquisition is not reliable due to the state clock signal not being
reliable. Check the clock threshold for proper setting and tbe probes
for proper grounding.

States Remaining to Post Store. Indicates the number of states
required until memory is Hlled and acquisition is complete.

Time count need to be turned on. This message appears when the logic
analyzer attempts to time correlate data and "Count" is not set to
"Time."

Transitions Remaining to Post Store. Indicates the number of
transitions required until memory is filled and acquisition is complete.

Unsupported destination forma.t-file not copied. Indicates the disk you
have attempted to copy to is either not formatted or formatted in a
format not used by the logic analyzer. Format the disk or use a properly
formatted disk and repeat the copy operation.

Value out of range. Set to limit. Indicates an attempt to enter a value
that is out of range for the specific variable. The logic analyzer will set
lhe value to the limit of the variable range automatically.

Waiting for Arm. Indicates the arming condition has not occurred.

Waiting for Prestore.lndicales lhc prestoTe condition has not occurred.
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Waiting for Trigger. Indicates the trigger condition has not occurred. 

Warning: Chips not successfully running. Indicates the acquisition 
chips in the logic analyzer are not running properly. Press STOP and 
then RUN again. If the warning message reappears, refer the logic 
analyzer to service personnel. 

Warning: Chips not successfully stopped. Indicates the acquisition 
chips in the logic analyzer are not stopping properly. Press RUN and 
then STOP again. If the warning message reappears, refer the logic 
analyzer to service personnel. 

Warning: Duplicate label name. 
existing name to a new label. 

Indicates an attempt to an 

Warning: Duplicate symbol name. Indicates an attempt to assign an 
existing name to a new symbol. 

Warning: Invalid file type. Indicates an attempt to load an invalid file 
type. For example, the SYSTEM file can only be loaded on power-up 
and if you attempt to load it from the I/O menu, this message will 
appear. 

Warning: No clock edge in other clock, add clock edge. This message 
only occurs in a state analyzer using mixed or demultiplexed clocks. It 
indicates there is no edge specified in either the master or slave clock. 
There must be at least one edge in each of the clocks. 

Warning: Symbol memory full. Max 200 symbols. Indicates an attempt 
to store more than 200 symbols. 

Warning: Run HALTED due to variable change. Indicates a variable 
has been changed during data acquisition in the continuous trace 
mode. The data acquisition will be halted and this message will be 
displayed when any variable affecting the system configuration, clock 
thresholds, clock multiplexing, or trace specification menus is changed 
during data acquisition. 

- 
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Waiting for TrIgger. Indicates the trigger condition has not occurred.

Warning: Chips not successfully running. Indicates the acquisition
chips in the logic analyzer are not running properly. Press STOP and
then RUN again. If the warning message reappears, refer the logic
analyzer to service personnel.

Warning: Chips not successfully stopped. Indicates the acquisition
chips in the logic analyzer are not stopping properly. Press RUN and
then STOP again. If the warning message reappears, refer the logic
analyzer to service personnel.

Warning: Duplicate label name. Indicates an attempt to assign an
existing name to a new label.

Warning: Duplicate symbol name. Indicates an attempt to assign an
existing name to a new symbol.

Warning: Invalid file type. Indicates an attempt to load an invalid file
type. For example, the SYSTEM file can only be loaded on power-up
and if you attempt to load it from the 110 menu, this message will
appear.

Warning: No clock edge in other clock, add clock edge. This message
only occurs in a state analyzer using mixed or demultiplexed clocks. It
indicates there is no edge specified in either the master or slave clock.
There must be at least one edge in each of the clocks.

Warning: Symbol memory full. Max 200 symbols. Indicates an attempt
to store more than 200 symbols.

Warning: Run HALTED due to variable change. Indicates a variable
has been changed during data acquisition in the continuous trace
mode. The data acquisition will be halted and this message will be
displayed when any variable affecting the system configuration, clock
thresholds, clock multiplexing, or trace specification menus is changed
during data acquisition.
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- Installation, Maintenance and Calibration 

Introduction This appendix contains information and instructions necessary for 
preparing the HP 1652B/1653B Logic Analyzers for use. Included in 
this section are inspection procedures, power requirements packaging 
information, and operating environment. It also tells you how to load 
the operating system and turn the logic analyzer on. Also included in 
this appendix is information on calibration and maintenance that you 
can do as an operator. 

Initial 
Inspection 

Inspect the shipping container for damage. If the shipping container or 
cushioning material is damaged, it should be kept until the contents of 
the shipment have been checked for completeness and the instrument 
has been checked mechanically and electrically. Accessories supplied 
with the instrument are listed under “Accessories Supplied” in chapter 
1 of this manual. An overview of the self-test procedure is in Appendix 
E of this manual. The complete details of the procedure are in Chapter 
6 of the Service manual. Electrical performance verification functions 
are also in Chapter 3 of the Service Manual. 

HP 16528/1653B installation, Maintenance and Calibration 
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If the contents are incomplete, if there is mechanical damage or defect, 
or if the instrument does not pass the Self Test Performance 
Verification, notify the nearest Hewlett-Packard Office. If the shipping 
container is damaged, or the cushioning materials show signs of stress, 
notify the carrier as well as the Hewlett-Packard Office. Keep all 
shipping materials for the carrier’s inspection. The Hewlett-Packard 
office will arrange for repair or replacement at HP option without 
waiting for claim settlement. 

D
Installation, Maintenance and Calibration

Introduction

Initial
Inspection
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This appendix contains information and instructions necessary for
preparing the HP 1652B/1653B Logic Analyzers for use. Included in
this section are inspection procedures, power requirements packaging
informatioo, and operating environment. It also tells you how to load
the operating system and turn the logic analyzer on. Also included in
this appendix is information on calibration and maintenance that you
can do as an operator.

Inspect the shipping container for damage. If the shipping container or
cushioning material is damaged, it should be kept until the contents of
the shipment have been checked for completeness and the instrument
has been checked mechanically and electrically. Accessories supplied
with the instrument are listed under "Accessories Supplied" in chapter
1 of this manual. An overview of the self-test procedure is in Appendix
E of this manual. The complete details of the procedure are in Chapter
6 of the Service manual. Electrical performance verification functions
are also in Chapter 3 of the Service Manual.

If the contents are incomplete, if there is mechanical damage or defect,
Or if the instrument does not pass the Self Test Performance
Verification, notify the nearest Hewlett-Packard Office. If the shipping
container is damaged, Or the cushioning materials show signs of stress,
notify the carrier as well as the Hewlett-Packard Office. Keep all
shipping materials for the carrier's inspection. The Hewlett-Packard
office will arrange for repair or replacement at HP option without
waiting for claim settlement.

Installation, Maintenance and Calibration
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Operating You may operate your logic analyzer in a normal lab or offke type 

Etkirokent environment without any additional considerations. If you intend to use -- 
it in another type of environment, refer to Appendix F for complete 
operating environment specifications. Note the humidity limitation. 
Condensation within the instrument cabinet can cause poor operation 
or malfunction. Protection should be provided against temperature ’ 
extremes which cause condensation. 

Ventilation You must provide an unrestricted airflow for the fan and ventilation 
openings in the rear of the logic analyzer. However, you may stack the 
logic analyzer under, over, or in-between other instruments as long the 
surfaces of the other instruments are not needed for their ventilation. 

Storage and 
Shipping 

Tagging for 
Service 

Original 
Packaging 

This instrument may be stored or shipped in environments within the 
following limitations: 

l Temperature: - 40 O C to + 75 O C 
l Humidity: Up to 90% at 65 O C 
l Altitude: Up to 15,300 metres (50,000 feet) 

If the instrument is to be shipped to a Hewlett-Packard office for 
service or repair, attach a tag to the instrument identifying owner 
address of owner, complete instrument model and serial numbers and 
a description of the service required. 

If the original packaging material is unavailable or unserviceable 
materials identical to those used in factory packaging are available 
through Hewlett-Packard offices. If the instrument is to be shipped to a 
Hewlett-Packard office for service, tag the instrument (see “Tagging for 
Service”). Mark the container FRAGILE to ensure careful handling. In 
any correspondence, refer to the instrument by model number and full 
serial number. -- 

Installation, Maintenance and Calibration 
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Operating
Environment

Venti/ation

Storage and
Shipping

Tagging for
Service

Original
Packaging

You may operate your logic analyzer in a normal lab or office type
environment without any additional considerations. Ifyou intend to use
it in another type of environment, refer to Appendix F for complete
operating environment specifications. Note the humidity limitation.
Condensation within the instrument cabinet can cause poor operation
or malfunction. Protection should be provided against temperature
extremes which cause condensation.

You must provide an unrestricted airflow for the fan and ventilation
openings in the rear of the logic analyzer. However, you may stack the
logic analyzer under, over, or in-between other instruments as long the
surfaces of the other instruments are not needed for their ventilation.

This instrument may be stored or shipped in environments within the
following limitations:

• Temperature: - 40 0 C to + 75 0 C
• Humidity: Up to 90% at 65 0 C
• Altitude: Up to 15,300 metres (50,000 feet)

If the instrument is to be shipped to a Hewlett-Packard office for
service or repair, attach a tag to the instrument identifying owner
address of owner, complete instrument model and serial numbers and
a description of the service required.

If the original packaging material is unavailable or unserviceable
materials identical to those used in factory packaging are available
through Hewlett-Packard offices. If the instrument is to be shipped to a
Hewlett-Packard office for service, tag the instrument (see I'Tagging for
Service"). Mark the container FRAGILE to ensure careful handling. In
any correspondence, refer to the instrument by model number and full
serial number.
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Other Packaging The following general instructions should be followed for repacking 
with commercially available materials. 

a. Wrap the instrument in heavy paper or plastic. 

b. Use a strong shipping container. A double-wall carton made of 
350 lb. test material is adequate. 

c. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 
inches) thick around all sides of the instrument to firmly cushion 
and prevent movement inside the container. Protect the control 
panel with cardboard. 

d. Seal the shipping container securely. 

e. Mark the shipping container FRAGILE to ensure careful handling. 

f. In any correspondence, refer to the instrument by model number 
and full serial number. 

Power 
Requirements 

The HP 1652B/53B requires a power source of either 115 or 230 Vat 
-22% to + 10%; single phase, 48 to 66 Hz; 200 Watts maximum 
power. 

HP 16526/16538 Installation, Maintenance and Calibration 
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Other Packaging The following general instructions should be followed for repacking
with commercially available materials.

a. Wrap the instrument in heavy paper or plastic.

b. Use a strong shipping container. A double-wall carton made of
350 lb. test material is adequate.

c. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4
inches) thick around all sides of the instrument to firmly cushion
and prevent movement inside the container. Protect the control
panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to ensure careful handling.

f. In any correspondence. refer to the instrument by model number
and full serial number.

Power
Requirements

HP 16528/16538
Front-Panel Reference

The HP 1652B/53B requires a power source of either 115 or 230 Vac
-22% to + 10%; single phase, 48 to 66 Hz; 200 Watts maximum
power.
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Power Cable This instrument is provided with a three-wire power cable. When 
connected to an appropriate AC power outlet, this cable grounds the 
instrument cabinet. The type of power cable plug shipped with the 
instrument depends on the country of destination. Refer to Table D-l 
for power plugs and HP part numbers for the available plug 
configurations. 

----.. 

Warning l!P 
BEFORE CONNECTING THIS INSTRUMENT, the protective 
earth terminal of the instrument must be connected to the 
protective conductor of the (Mains) power cord. The Mains 
plug must be inserted in a socket outlet provided with a 
protective earth contact. The protective action must not be 
negated by the use of an extension cord (power cable) without 
a protective conductor (grounding). Grounding one conductor 
of a two conductor outlet does not provide an instrument 
ground. 
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Power Cable

Warning &

This instrument is provided with a three-wire power cable. When
connected to an appropriate AC power outlet, this cable grounds the
instrument cabinet. The type of power cable plug shipped with the
instrument depends on the country of destination. Refer to Table D-1
for power plugs and HP part numbers for the available plug
configurations.

8EFORE CONNECTING THIS INSTRUMENT, the protective
earth terminal of the instrument must be connected to the
protective conductor of the (Mains) power cord. The Mains
plug must be inserted in a socket outlet provided with a
protective earth contact. The protective action must not be
negated by the use of an extension cord (power cable) without
a protective conductor (grounding). Grounding one conductor
of a two conductor outlet does not provide an instrument
ground.
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Removing 
Yellow 
Shipping Disk 

Your logic analyzer is shipped with a protective yellow shipping disk in 
the disk drive. Before you can insert the operating system disk you must 
remove the yellow shipping disk. Press the disk eject button as shown in 
figure D-l. The yellow shipping disk will pop out part way so you can 
pull it out of the disk drive. 

3 
HEWLETT 
PACKAR:, 

00 
00 
00 
00 
00 
00 

01652E06 

D-1. Removing Yellow Shipping Disk 
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Removing
Yellow
Shipping Disk

Your logic analyzer is shipped with a protective yellow shipping disk in
the disk drive. Before you can insert the operating system disk you must
remove the yellow shipping disk. Press the disk eject button as shown in
figure D-1. The yellow shipping disk will pop out part way so you can
pull it out of the disk drive.

, I

0-1. Removing Yellow Shipping Disk
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-- Selecting the 
Line Voltage 

The line voltage selector has been factory set to the line voltage used in 
your country. It is a good idea to check the setting of the line voltage 
selector so you become familiar with what it looks like. If the setting 
needs to be changed, follow the procedure in the next paragraph. 

- 

Caution 
You can damage the logic analyzer if the module is not set to the 
correct position. 
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D-2. Selecting The Line Voltage 

You change the proper line voltage by pulling the fuse module out and 
reinserting it with the proper arrows aligned. To remove the fuse 
module, carefully pry at the top center of the module (as shown) until 
you can grasp and pull it out by hand. 

Selecting the
Line Voltage

Caution"

The line voltage selector has been factory set to the line voltage used in
your country. It is a good idea to check the setting of the line voltage
selector so you become familiar with what it looks like. If the setting
needs to be changed, follow the procedure in the next paragraph.

You can damage the logic analyzer if the module is not set to the
correct position.

/
/

!
/
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0-2. Selecting The Line Voltage

You change the proper line voltage by pulling the fuse module oul and
reinserting it with the proper arrows aligned. To remove lhe fuse
module, carefully pry at the lop center of the module (as shown) until
you can grasp and pull it out by hand.
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Checking for 
the Correct 
Fuse 

If you find it necessary to check or change fuses, remove the fuse 
module and look at each fuse for its amperage and voltage. Refer to 
figure D-3 to locate the 115 V and 230 V fuse locations. To remove the 
fuse module, carefully pry at the top center of the module (see figure 
D-2) until you can grasp and pull it out by hand. 

115v 
I 

230V 

3 0 A FUSE 3 0 A FUSE 

D-3. Checking For The Correct Fuse 

Applying Power When power is applied to the HP 1652B/1653B, a power-up self test 
will be performed automatically. For information on the power-up self 
test, refer to Appendix E and Section 3 of the Service Manual. 

Loading the 
Operating 
System 

Before you can operate the instrument, you must load the operating 
system from the operating system disk. You received two identical 
operating system disk. You should mark one of them Master and store 
it in a safe place. Mark the other one Work and use only the work copy. 
This will provide you with a back-up in case your work copy becomes 
corrupt. 

Caution 
To prevent damage to vour operating system disk, DO NOT remove 
the disk from the disk drive while it is running. Only remove it after the 
indicator light has gone out. 
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Checking for
the Correct
Fuse

Ifyou fmd it necessary to check or change fuses, remove the fuse
module and look at each fuse for its amperage and voltage. Refer to
figure D-3 to locate the 115 V and 230 V fuse locations. To remove the
fuse module, carefully pry at the top center of the module (see figure
D-2) until you can grasp and pull it out by hand.

230V

30AFl'5E

Applying Power

Loading the
Operating
System

Caution"

0-3. Checking For The Correct Fuse

When power is applied to the HP 1652B/1653B, a power-up self test
will be performed automatically. For information on the power-up self
test, refer to Appendix E and Section 3 of tbe Service Manual.

Before you can operate the instrument, you must load the operating
system from the operating system disk. You received two identical
operating system disk. You should mark one of them Master and store
it in a safe place. Mark the other one Work and use only the work copy.
This will provide you with a back-up in case your work copy becomes
corrupt.

To prevent damage to your operating system disk, DO NOT remove
the disk from the disk drive while it is running. Only remove it after the
indicator light has gone out.

Installation, Maintenance and Calibration
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Installing the 
Operating 
System Disk 

To load the logic analyzer’s operating system, you must install the disk 
as shown below before you turn on the power. When the disk snaps 
into place, the disk eject button pops out and you are ready to turn on 
the logic analyzer. 
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D-4. Installing The Operating System Disk 

The logic analyer will read the disk and load the operating system. It 
will also run self-tests before it is ready for you to operate. 
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Installing the
Operating
System Disk

To load the logic analyzer's operating system, you must install the disk
as shown below before you turn on the power. When the disk snaps
into place, the disk eject hutton pops out and you are ready to turn on
the logic analyzer.

0-4. Installing The Operating System Disk

The logic analyer will read the disk and load the operating system. It
will alsu run self-tests before it is ready for you to operate.

HP 16528/16538
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Line Switch The line switch is located on the rear panel. You turn the instrument on 
by pressing the 1 on the rocker switch. Make sure the operating system 
disk is in the disk drive before you turn on the logic analyzer. If you 
forget the disk, don’t worry, you won’t harm anything. You will merely 
have to repeat the turn-on procedure with the disk in the drive. 

D-5. Line Switch 

Intensity 
Control 

Once you have turned the instrument on, you may want to set the 
display intensity to a level that’s more comfortable for you. You do this 
by turning the INTENSITY control on the rear panel. 

,I ’ 
c 
b 

d 

A high intensity level setting may shorten the life of the CRT in your 
instrument. 

0165ZE09 
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D-6. Intensity Control 

Line Switch

Intensity
Control

11;1
Note ~

The line switch is located on the rear panel. You turn the instrument on
by pressing the 1 on the rocker switch. Make sure the operating system
disk is in the disk drive before you turn on the logic analyzer. If you
forget the disk, don't worry, you won't harm anything. You will merely
have to repeat the turn-on procedure with the disk in the drive.

0-5. Line Switch

Once you have turned the instrument OTI, you may want to set the
display intensity to a level that's more comfortable for you. You do this
by turning the INTENSITY control on the rear panel.

A high intensity level setting may shorten the life of the CRT in your
instrument.

0-6. Intensity Control
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. Operator’s The only maintenance you need to do is clean the instrument exterior 

Maintenance and periodically check the rear panel for air restrictions. 

Use only MILD SOAP and WATER to clean the cabinet and front 
panel. DO NOT use a harsh soap which will damage the water-base 
paint finish of the instrument. 

Calibration The oscilloscope software calibration is accessed through the 
oscilloscope Trigger menu. The calibration procedures are performed 
from the front panel and without need to access internal circuits. 

Calibration Interval Software calibration should be performed if one of the following occurs: 

l Oscilloscope board is installed, replaced or repaired. 
. l Ambient temperature changes more than 10” C. 

l 6 months or 1000 hours of operation. 

Calibration Calibration constants are stored in system memory and not on the 
Integrity Operating System Disk. Therefore, software calibration is not required 

’ when a different Operating System Disk is used to boot the instrument 
on power-up. 
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,Operator's
Maintenance

The only maintenance you need to do is clean the instrument exterior
and periodically check the rear panel for air restrictions.

Use only MILD SOAP and WATER to clean the cabinet and front
pant:l. DO NOT use a harsh soap which will damage the water-base
paint finish of the instrument.

Calibration The oscilloscope software calibration is accessed through the
oscilloscope Trigger menu. The calibration procedures are performed
from the front panel and without need to access internal circuits.

Calibration Interval Sofrware calibration should be performed if one of the following occurs:

• Oscilloscope board is installed, replaced or repaired.
• Ambient temperature changes more than 10° C.
• 6 months or 1000 hours of operation.

Calibration
Integrity

HP 16528/16538
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Calibration constants are stored in system memory and not on the
Operating System Disk. Therefore, software calibration is not required

. when a different Operating System Disk is used to boot the instrument
on power-up.
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Software 
Calibration 
Procedures 

I 
Note @ 

Offset Calibration 

I 
Note @ 

The following calibration procedures should be performed in their 
entirety and in the same sequence shown in this procedure. The 
following test equipment is recommended: 

l BNC cable. 
l DC Power Supply HP 6114A (2 0.1% accuracy). 
l Digital Voltmeter HP 3478A (2 0.025 % accuracy). 
l BNC (female)-to-dual Banana Adapter. 
l BNC -to-mini probe adapter 

An instrument warm-up of 15 minutes is recommended before starting 
these procedures. To abort any calibration procedure, use the 
front-panel knob to select the Cancel field, then press the SELECT key. 

1. In the System Configuration menu turn both State/Timing 
analyzers Off, and turn the oscilloscope On. 

2. Press the TRACE/TRIG key and select the Calibration field using 
the front-panel knob and SELECT key. 

Offset calibration should be the default Calibration menu setting. If 
not, select the Calibration choice field and, when the pop-up appears, 
select Offset. 

3. Disconnect all signals from the channel 1 and 2 inputs. Select 
Start with the front-panel knob and SELECT key. A message will 
appear on screen to indicate the calibration is in process. 

4. When the calibration is complete, the calibration status screen will 
appear. 
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Software
Calibration
Procedures

•
01

Note !II

Offset Calibration

•01
Note !II

The following calibration procedures sbould be performed in tbeir
entirety and in tbe same sequence shown in tbis procedure. The
following test equipment is recommended:

• BNC cable.
• DC Power Supply HP 6114A (± 0.1 % accuracy).
• Digital Voltmeter HP 3478A (± 0.025 % accuracy).
• BNC (female)-to-dual Banana Adapter.
• BNC -to-mini probe adapter

An instrument warm-up of 15 minutes is recommended before starting
these procedures. To abort any calibration procedure, use the
front-panel knob to select the Cancel field, then press the SELECT key.

1. In the System Configuration menu turn both Staterriming
analyzers Off, and turn tbe oscilloscope On.

2. Press the TRACErrRlG key and select the Calibration field using
the front-panel knob and SELECT key.

Offset calibration sbould be the default Calibration menu setting. If
not, select the Calibration choice field and, wben the pop-up appears,
select Offset.

3. Disconnect all signals from tbe channell and 2 inputs. Select
Start with the front-panel knob and SELECT key. A message will
appear on screen to indicate the calibration is in process.

4. When the calibration is complete, the calibration status screen will
appear.
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Attenuator The attenuator calibration is the only calibration that requires test 
Calibration equipment. If you are not using the recommended equipment listed on 

the previous page, make sure the substitute equipment meets the 
critical specifications listed in the HP 1652Bll653B Service Manual. 

5. Select the Calibration choice field. When the pop-up appears, 
select Attenuation. 

6. Connect the test eauiDment as shown below. The voltmeter 
monitors the voltage level to the oscilloscoDe. 

/---INPUT 

VOLTMETER 0 

01652E14 

POWER SUPPLY 
I 1 

LOGIC ANALYZER 

1 2 
0 

-7 
Figure D-7. Attenuator Calibration Equipment Setup 

7. Select the Start field with the front-panel knob and SELECT key. 
The calibration screen will prompt you to connect the appropriate 
channel and set the DC voltage as specified. 

8. Adjust the power supply to within 20.1% of the specified voltage. 
If the measured voltage displayed on the voltmeter is greater than 
20.1 % from the specified voltage in step 7, you will have to 
compensate the oscilloscope as shown in step a below. 

a. Select the Voltage field and enter the measured voltage value, 
then select DONE 

9. To proceed with the Attenuator calibration, select the Continue 
field. Repeat steps 8 and 9 for each specified voltage value. 

10. When the calibration is complete, the updated calibration status 
screen will appear. 
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Attenuator
Calibration

The attenuatoT calibration is the only calibration that requires test
equipment. If you arc not using the recommended equipment listed on
the previous page, make sure the substitute equipment meets the
critical specifications listed in the HP 1652BI1653B Service Manual.

5. Select the Calibration choice field. When the pop-up appears,
select Attenuation.

6. Connect the tcst equipment as shown below. The voltmeter
monitors the voltage level to the oscilloscope.

;-I!\iPUT

Ivo, 'MO'ER

()]852( 14

Figure 0-7. Attenuator Calibration Equipment Setup

7. Select the Start field with the frunt-panel knob and SELECT key.
The calibration screen will prompt you to connect the appropriate
channel and set the DC voltage as specified.

8. Adjust the power supply to within :to.l% of the specified voltage.
1f the measured voltage displayed on the voltmeter is greater than
:to.l % from tbe specified voltage in step 7, you will have to
compensate the oscilloscope as shown in step a below.

a. Select the Voltage field and enter the measured voltage value,
then select DONE

9. To proceed with the Attenuator calibration, select the Continue
field. Repeat steps 8 and 9 for each specified voltage value.

HP 16528/16538
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10. When the calibration is complete, the updated calibration status
screen will appear.
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Gain Calibration 11. Disconnect all test equipment and all inputs to channel 1 and 2 of 
the oscilloscope. 

12. Select the Calibration choice field. When the pop-up appears, 
select Gain, then select Start . 

13. When the calibration is complete, the updated calibration status 
screen will appear. 

Trigger Calibration 14. Make sure all signals are disconnected from the channel 1 and 2 
inputs of the oscilloscope. 

15. Select the Calibration choice field. When the pop-up appears, 
select Trigger level, then select Start. 

16. When the calibration is complete, the updated calibration status 
screen will appear. 

Delay Calibration 17. Select the Calibration choice field. When the pop-up appears, _ 
select Delay, then select Start. 

18. Connect a BNC cable from the Probe Compensation output on 
the rear panel, to the channel 1 input. The instrument will prompt 
you when you need to switch to channel 2. 

I 
Note @ 

You have the option of using the 1O:l scope probe in place of the 
recommended 1:l BNC cable. If you use the scope probe, you will 
have to use the BNC-to-mini probe adapter supplied with the 
instrument and set attenuation field in step 19 to 1O:l. 

19. Set the attenuation field in the calibration screen to the 
appropriate setting. 

Installation, Maintenance and Calibration 
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Gain Calibration

Trigger Calibration

Delay Calibration

d ol
Note'll

11. Disconnect all test equipment and all inputs to chaonel1 and 2 of
the oscilloscope.

12. Select the Calibration choice field. When the pop-up appears,
select Gain, then select Start .

13. When the calibration is complete, the updated calibration status
screen will appear.

14. Make sure all signals are disconnected from the channell and 2
inputs of the oscilloscope.

15. Select the Calibration choice field. When the pop-up appears,
select Trigger level, then select Start.

16. When the calibration is complete, the updated calibration status
screen will appear.

17. Select the Calibration choice field. When the pop-up appears,
select Delay, then select Start.

18. Connect a ENC cable from the Probe Compensation output on
the rear panel, to the channell input. The instrument will prompt
you when you need to switch to channel 2.

You have the option of using the 10:1 scope probe in place of the
recommended 1:1 ENC cable. Ifyou use the scope probe, you will
have to use the BNC-to-mini probe adapter supplied with the
instrument and set attenuation field in step 19 to 10: 1.

19. Set the attenuation field in the calibration screen to the
appropriate setting.

Installation, Maintenance and Calibration
0-14

HP 16526/16536
Front-Panel Reference



20. 

21. 

22. 

To proceed with the Delay calibration, select Continue. 

When the calibration is compllte, the updated calibration status 
screen will appear. 

Calibration is now complete. Select Done with the front-panel 
knob and SELECT key to exit the Calibration menu. 

II I 
Note 4 

Do not execute Set to Default after calibrating the instrument. 
0 h t erwise, your calibration factors will be replaced by default 
calibration factors. 

HP 16528/1653B Installation, Maintenance and Calibration 
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20. To proceed with the Delay calibration, select Continue.

21. When the calibration is compl;te, the updated calibration status
screen will appear.

22. Calibration is now complete. Select Done with the front-panel
knob and SELECT key to exit the Calibration menu.

Do not execute Set to Default after calibrating the instrument.
Otherwise, your calibration factors will be replaced by default
calibration factors.

Installation, Maintenance and Calibration
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E 7 Operator Self Tests 

.- 

Introduction This appendix gives you an overview of the self tests the logic analyzer 
runs when you turn it on. You can also access the self tests from the I/O 
menu. This appendix is not intended to provide service information, 
but to acquaint you with the tests. If service is required, it should be 
performed by qualified service personnel. 

Self Tests The power-up self test is a set of tests that are automatically performed 
when you apply power to the logic analyzer. You may perform the self 
tests individually to have a higher level of confidence that the 
instrument is operating properly. A message that the instrument has 
failed a test will appear if any problem is encountered during a test. 
The individual self tests are listed in the self test menu which is 
accessed via the I/O menu. The HP 1652B/1653B self tests are on the 
operating system disk and the disk is required to run the tests. 

POWer-Up Self The power-up self test is automatically initiated at power-up by the 
Test HP 1652B/1653B Logic Analyzers. The revision number of the 

operating system firmware is given in the upper right of the screen 
during the power-up self test. As each test is completed, either “passed” 
or “failed” will be displayed before the test name as shown below. 

PERFORMING POWER-UP SELF TESTS 

passed ROM test 
passed RAM test 
passed Interrupt test 
passed Display test 
passed Keyboard test 
passed Acquisition test 
passed Threshold test 
passed Disk test 

LOADING SYSTEM FILE 

HP 16528/1653B Operator Self Test 
Front-Panel Reference E-l 

E
Operator Self Tests

Introduction

Self Tests

Power-up Self
Test

HP 16528/16538
Front-Panel Reference

This appendix gives you an overview of the self tests the logic analyzer
runs when you turn it On. You can also access the self tests from the 110
menu. This appendix is not intended to provide service information,
but to acquaint you with the tests. If service is required, it should be
performed by qualified service personnel.

The power-up self test is a set of tests that are automatically performed
when you apply power to the logic analyzer. You may perform the self
tests individually to have a higher level of confidence that the
instrument is operating properly. A message that the instrument has
failed a test will appear if any problem is encountered during a test.
The individual self tests are listed in the self test menu which is
accessed via the 110 menu. The HP 1652B/1653B self tests are on the
operating system disk and the disk is required to run the tests.

The power-up self test is automatically initiated at power-up by the
HP 1652B/1653B Logic Analyzers. The revision number of the
operating system firmware is given in the upper right of the screen
during the power-up self test. As each test is completed, either "passed"
or "failed" will be displayed before the test name as shown below.

PERFORMING POWER-UP SELF TESTS

passed ROM test
passed RAM test
passed Interrupt test
passed Display test
passed Keyboard test
passed Acquisition test
passed Threshold test
passed Disk test

LOADING SYSTEM FILE

Operator Self Test
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When the power-up self testing is complete, the operating system will 
be automatically loaded. If the operating system disk is not in the disk 
drive, the message “SYSTEM DISK NOT FOUND” will be displayed 
at the bottom of the screen and “NO DISK” will be displayed in front of 
disk test in place of “passed.” 

- 

If the “NO DISK” message appears, turn off the instrument, insert the 
operating system disk into the disk drive, and apply power again. 

Selectable Self The following self tests may be accessed individually in the Self Test 
Tests menu: 

l Analyzer Data Acquisition 
l Scope Data Acquisition 
l RS-232C 
a BNC 
l Keyboard 
0 RAM 
l ROM 
l Disk Drive 
0 Cycle through tests 

To select a test, place the cursor on the test name and press SELECT. 
A pop-up menu appears with a description of the test. The self test 
does not begin until the cursor is placed on Single or Repetitive Test 
and the SELECT key is pressed. 

When the test is complete, either “Passed”,“Failed”, or “Tested” will be 
displayed in the Self Test menu in front of the test. These tests are also 
used as troubleshooting aids. If a test fails, refer to Section 6 of the 
Service manual for information on the individual tests used for 
troubleshooting. 

Operator Self Test HP 16528/1653B 
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Selectable Self
Tests

Operator Self Test
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When the power-up self testing is complete, the operating system will
be automatically loaded. If the operating system disk is not in the disk
drive, the message "SYSTEM DISK NOT FOUND" will be displayed
at the bollom of the screen and "NO DISK" will be displayed in front of
disk test in place of "passed."

If the "NO DISKti message appears, turn off the instrument, insert the
operating system disk into the disk drive, and apply power again.

The following self tests may be accessed individually in the Self Test
menu:

• Analyzer Data Acquisition

• Scope Data Acquisition

• RS-232C

• BNC

• Keyboard

• RAM

• ROM

• Disk Drive

• Cycle through tests

To select a test, place the cursor on the test name and press SELECT.
A pop-up menu appears with a description of the test. The self test
does not begin until the cursor is placed on Single or Repetitive Test
and the SELECT key is pressed.

When the test is complete, either "Passed","Failed", or "Tested" will be
displayed in the Self Test menu in front of the test. These tests are also
used as troubleshooting aids. If a test fails, refer to Section 6 of the
Service manual for information on the individual tests used for
troubleshooting.
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,- Specifications and Operating 
Characteristics 

Introduction This appendix lists the specifications, operating characteristics, and 
supplemental characteristics of the HP 1652B and HP 1653B Logic 
Analyzers. 

Logic Analyzer 
Specifications 

Probes Minimum Swing: 600 mV peak-to-peak. 

Threshold Accuracy: OltageBange 

-2.OV to + 2.ov 

-9.9v to -2.lV 

+ 2.1v to + 9.9v 

Dynamic Range: t 10 volts about the threshold. 

CCUfaCV 

k 150 mV 

*3OOmV 

&3OOmV 

State Mode Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on 
the HP 1653B). With time or state counting, minimum time between 
states is 60 ns (16.67 MHz). Both mixed and demultiplexed clocking 
use master-slave clock timing; master clock must follow slave clock by 
at least 10 ns and precede the next slave clock by 150 ns. 

Clock Pulse Width: ~10 ns at threshold. 

Setup Time: Data must be present prior to clock transition, 2 10 ns. 

Hold Time: Data must be present after rising clock transition; 0 ns. 
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Specifications and Operating
Characteristics

Introduction

Logic Analyzer
Specifications

This appendix lists the specifications, operating characteristics, and
supplemental characteristics of the HP 1652B and HP 1653B Logic
Analyzers.

Probes Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy: voltage Range

-2.0V to + 2.0V

-9.9V to -2.1V

+2.1Vto +9.9V

Accuracy

± 150mV

± 300mV

± 300mV

Dynamic Range: ± 10 volts about the threshold.

State Mode Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on
the HP 1653B). With time or state counting, minimum time between
states is 60 os (16.67 MHz). Both mixed and demultiplexed clocking
use master-slave clock timing; master clock must follow slave clock by
at least 10 ns and precede the next slave clock by ,,50 ns.

Clock Pulse Width: ,,10 ns at threshold.

Setup Time: Data must be present prior to clock transition, ~ 10 ns.

Hold Time: Data must be present after rising clock transition; 0 ns.

HP 16528/16538
Front-Panel Reference
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Data must be present after falling clock transition, 0 ns (HP 1653B); 
data must be preserit after falling L clock transition, 0 ns (HP 1652B); 
data must be present after falling J, IS, M, and N clock transition, 1 ns 
(HP 1652B). 

Timing Mode Minimum Detectable Glitch: 5 ns wide at the threshold. 

Logic Analyzer The following operating characteristics are not specifications, but are 

Operating typical operating characteristics for the HP 1652B/1653B logic analyzer 

Characteristics 
which are included as additional information for the user. 

Probes Input RC: 100 KQ t 2% shunted by approximately 8 pF at the probe 
tip. 

‘ITL Threshold Preset: + 1.6 volts. 

ECL Threshold Preset: -1.3 volts. 

Threshold Range: -9.9 to + 9.9 volts in 0.1 volt increments. 

Threshold Setting: Threshold levels may be defined for pods 1 and 2 
individually (HP 1653B). Threshold levels may be defined for pods 1, 
2, and 3 on an individual basis and one threshold may be defined for 
pods 4 and 5 (HP 1652B). 

Minimum Input Overdrive: 250 mV or 30% of the input amplitude, 
whichever is greater. 

Maximum Voltage: t 40 volts peak. 

Maximum Power Available Through Cables: 600 mA @ 5V per cable; 
2 amp @ 5V per HP 1652B/1653B. 

Specifications and Operating Characteristics 
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Timing Mode

Logic Analyzer
Operating
Characteristics

Probes

Data must be present after falling clock transition, 0 os (HP 1653B);
data must be present after falling L clock transition, 0 os (HP 1652B);
data must be present after falling J, K, M, and N clock transition, 1 ns
(HP 1652B).

Minimum Detectable Glitcb: 5 ns wide at the threshold.

The following operating characteristics are not specifications, but are
typical operating characteristics for the HP 1652B/1653B logic analyzer
which are included as additional information for the user.

Input RC: 100 KQ :!: 2% shunted by approximately 8 pF at the probe
tip.

TTL Threshold Preset: + 1.6 volts.

ECL Threshold Preset: -1.3 volts.

Threshold Range: -9.9 to +9.9 volts in 0.1 volt increments.

Threshold Setting: Threshold levels may be dermed for pods 1 and 2
individually (HP 1653B). Threshold levels may be dermed for pods I,
2, and 3 on an individual basis and one threshold may be dermed for
pods 4 and 5 (HP 1652B).

Minimum Input Overdrive: 250 mV or 30% of the input amplitude,
whichever is greater.

Maximum Voltage: :!: 40 volts peak.

Maximum Power Available Through Cables: 600 rnA @ 5V per cable;
2 amp @ 5V per HP 1652B/1653B.

Specifications and Operating Characteristics
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Measurement 
Configurations Analyzer Configurations: a 

Timing Off 
Off Timing 
State Off 
Off State 
Timing State 
State Timing 
State State 
Off Off 

Channel Assignment: Each group of 16 channels (a pod) can be 
assigned to Analyzer 1, Analyzer 2, or remain unassigned. The HP 
1652B contains 5 pods; the HP 1653B contains 2 pods. 

State Analysis Memory 

Data Acquisition: 1024 samples/channel. 

Trace Specification 

Clocks: Five clocks (HP 1652B) or two clocks (HP 1653B) are 
available and can be used by either one or two state analyzers at any 
time. Clock edges can be ORed together and operate in single phase, 
two phase demultiplexing, or two phase mixed mode. Clock edge is 
selectable as positive, negative, or both edges for each clock. 

Clock Qualifier: The high or low level of four ORed clocks (HP 
1652B) or one clock (HP1653B) can be ANDed with the clock 
specification. Setup time: 20 ns; hold time: 5 ns. 

,- 
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Measurement
Configurations Analyzer Configurations: Analyzer 1

Timing
Off
State
Off
Timing
State
State
Off

Analyzer 2

Off
Timing
Off
State
State
Timing
State
Off

Channel Assigument: Each group of 16 channels (a pod) can be
assigned to AnalyLer 1, Analyzer 2, or remain unassigned. The HP
16526 contains 5 pods; the HP 16536 contains 2 pods.

State Analysis Memory

Data Acquisition: 1024 samples/channel.

Trace Specification

Clocks: Five clocks (HP 16526) or two clocks (HP 16536) are
available and can be used by either one or two state analyzers at any
time. Clock edges can be ORed together and operate in single phase,
two phase demultiplexing, or two phase mixed mode. Clock edge is
selectable as positive, negative, or both edges for each clock.

Clock Qualifier: The high or low level offour ORed clocks (HP
16526) or one clock (HP16536) can be ANDed with the clock
specification. Setup time: 20 ns; hold time: 5 ns.

HP 16528/16538
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Pattern Recognizers: Each recognizer is the AND combination of bit 
(0, 1, or X) patterns in each label. Eight pattern recognizers are 
available when one state analyzer is on. Four are available to each 
analyzer when two state analyzers are on. 

Range Recognizers: Recognizes data which is numerically between or 
on two specified patterns (ANDed combination of zeros and/or ones). 
One range term is available and is assigned to the first state analyzer 
turned on. The maximum size is 32 bits and on a maximum of 2 pods. 

Qualifier: A user-specified term that can be anystate, nostate, a single 
pattern recognizer, range recognizer, or logical combination of pattern 
and range recognizers. 

Sequence Levels: There are eight levels available to determine the 
sequence of events required for trigger. The trigger term can occur 
anywhere in the first seven sequence levels. 

Branching: Each sequence level has a branching qualifier. When 
satisfied, the analyzer will restart the sequence or branch to another 
sequence level. 

Occurrence Counter: Sequence qualifier may be 
to 65535 times before advancing to the next level. 

specified to occur up 

Storage Qualification: Each sequence level has a storage qualifier that 
specifies the states that are to be stored. 

Enable/Disable: Defmes a window of post-trigger storage. States 
stored in this window can be qualified. 

Prestore: Stores two qualified states that precede states that are stored. 

Tagging 

State Tagging: Counts the number of qualified states between each 
stored state. Measurement can be shown relative to the previous state 
or relative to trigger. Maximum count is 4.4 X (10 to the 12th power). 

Specifications and Operating Characteristics 
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Pattern Recognize...: Each recognizer is the AND combination of bit
(0, 1, or X) patterns in each labe!. Eight pattern recognizers are
available when one state analyzer is on. Four are available to each
analyzer when two state analyzers are on.

Range Recognize...: Recognizes data which is numerically between or
on two specified patterns (ANDed combination of zeros and/or ones).
One range term is available and is assigned to the fIrst state analyzer
turned on. The maximum size is 32 bits and on a maximum of 2 pods.

Qualifier: A user-specified term that can be anystate, noslale, a single
pattern recognizer, range recognizer, or logical combination of pattern
and range recognizers.

Seqnence Levels: There are eight levels available to determine the
sequence of events required for trigger. The trigger term can occur
anywhere in the fIrst seven sequence levels.

Branching: Each sequence level has a branching qualifier. When
satisfIed, the analyzer will restart the sequence or branch 10 another
sequence level.

Occurrence Counter: Sequence qualifier may be specified to occur up
10 65535 times before advancing to the nextleve!.

Stnrage Qnalification: Each sequence level has a storage qualifier that
specifies the slates that are to be stored.

Enable/Disable: Defmes a window of post-trigger storage. States
stored in this window can be qualified.

Prestore: Stores two qualified states that precede slales that are slored.

Tagging

State Tagging: Counts the number of qualifIed states between each
stored state. Measurement can be shown relative to the previous state
or relative to trigger. Maximum count is 4.4 X (10 to the 12th power).

Specifications and Operating Characteristics
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Time Tagging: Measures the time between stored states, relative to 
either the previous state or to the trigger. Maximum time between 
states is 48 hours. 

With tagging on, the acquisition memory is halved; minimum time 
between states is 60 ns. 

Symbols 

Pattern Symbols: User can define a mnemonic for the specific bit 
.pattern of a label. When data display is SYMBOL, .a mnemonic is 
displayed where the bit pattern occurs. Bit patterns can include zeros, 
ones, and don’t cares. 

Range Symbols: User can define a mnemonic covering a range of 
values. Bit pattern for lower and upper limits must be defined as a 
pattern of zeros and ones. When data display is SYMBOL, values 
within the specified range are displayed as mnemonic + offset from 
base of the range. 

Number of Pattern and Range Symbols: 200 per HP 1652B/l653B. 

Symbols can be down-loaded over RS-232C and HP-IB. 

State Compare Mode 

Performs post-processing bit-by-bit 
data and compare data image. 

comparison of the acquired state 

Compare Image: Created by copying a state acquisition into the 
compare image buffer. Allows editing of any bit in the compare image 
to a zero, one, or don’t care. 

Compare Image Boundaries: Each channel (column) in the compare 
image can be enabled or disabled via bit masks in the compare image. 
Upper and lower ranges of states (rows) in the compare image can be 
specified. Any data bits that do not fall within the enabled channels 
and the specified range are not compared. 

Stop Measurement: Repetitive acquisitions may be halted when the 
comparison between the current state acquisition and the current 
compare image is equal or not equal. 

Specifications and Operating Characteristics 
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Time Tagging: Measures the time between stored states, relative to
either the previous state or to the trigger. Maximum time between
states is 48 hours.

With tagging OD, the acquisition memory is halved; minimum time
between states is 60 ns.

Symbols

Pattern Symbols: User can derme a mnemonic for the specific bit
pattern of a label. When data display is SYMBOL, a mnemonic is
displayed where the bit pattern occurs. Bit patterns can include zeros,
ones, and don't cares.

Range Symbols: User can derme a mnemonic covering a range of
vaiues. Bit pattern for lower and upper limits must be dermed as a
pattern of zeros and ones. When data display is SYMBOL, values
within the specified range are displayed as mnemonic + offset from
base of the range.

Number of Pattern and Range Symbols: 200 per HP 1652B/1653B.

Symbols can be down-loaded over RS-232C and HP-IB.

State Compare Mode

Performs post-processing bit-by-bit comparison of the acquired state
data and compare data image.

Compare Image: Created by copying a state acquisition into the
compare image buffer. Allows editing of any bit in the compare image
to a zero, one, or don't care.

Compare Image Boundaries: Each charmel (column) in the compare
image can be enabled or disabled via bit masks in the compare image.
Upper and lower ranges of states (rows) in the compare image can be
specified. Any data bits that do not fall within the enabled channels
and the specified range are not compared.

Stop Measurement: Repetitive acquisitions may be haited when the
comparison between the current state acquisition and the current
compare image is equal or not equai.

Specifications and Operating CharaC1eristics
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Displays: Compare Listing display shows the compare image and bit 
masks; Difference Listing display highl@ts differences between the 
current state acquisition and the current compare image. 

State X-Y Chart Display 

Plots the value of the specified label (on 
another label (on the x-axis). Both axes 

the y-axis) versus states or 
be scaled by the user. 

Markers: Correlated to state listing, state compare, and state 
waveform displays. Available as pattern, time, or statistics (with time 
counting on), and states (with state counting on). 

Accumulate: 
acquisitions. 

Chart display is not erased between successive 

State Waveform Display 

Displays a state acquisition in a waveform format. 

States/div: 1 to 104 states. 

Delay: 0 to 1024 states. 

Accumulate: Waveform display is not erased between successive 
acquisitions. 

Overlay Mode: Multiple channels can be displayed on one waveform 
display line. Primary use is to view a summary of bus activity. 

Maximum Number of Displayed Waveforms: 24. 

Markers: Correlated to state listing, state compare, and X-Y chart 
displays. Available as pattern, time, or statistics (with time counting 
on), and states (with state counting on). 

Specifications and Operating Characteristics 
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Displays: Compare Listing display shows the compare image and bit
masks; Difference Listing display highlights differences between the
current state acquisition and the CWTent compare image.

State X-V Chart Display

Plots the value of the specified label (on the y-axis) versus states or
another label (on the x-axis). Both axes can be scaled by the user.

Markers: Correlated to state listing, state compare, and state
waveform displays. Available as pallern, time, or statistics (with time
counting on), and states (with state counting on).

Accumulate: Chart display is not erased between successive
acquisitions.

State Waveform Display

Displays a state acquisition in a waveform format.

States/div: 1 to 104 states.

Delay: 0 to 1024 states.

Accumulate: Waveform display is not erased between successive
acquisitions.

Overlay Mode: Multiple channels can be displayed on one waveform
display line. Primary use is to view a summary of bus activity.

Maximum Number of Displayed Waveforms: 24.

Markers: Correlated to state listing, state compare, and X-Y chart
displays. Available as pallern, time, or statistics (with time counting
on), and states (with state counting on).

Specifications and Operating Characteristics
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Timing Analysis Transitional Timing Mode 

Sample is stored in acquisition memory only when the data changes. A 
time tag stored with each sample allows reconstruction of a waveform 
display. Time covered by a full memory acquisition varies with the 
number of pattern changes in the data. 

HP 1652B/1653B 
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Sample Period: 10 11s. 

Maximum Time Covered By Data: 5000 seconds. 

Minimum Time Covered by Data: 10.24 us. 

Glitch Capture Mode 

Data sample and glitch information is stored every sample period. 

Sample Period: 20 ns to 50 ms in a l-2-5 sequence dependent on 
secldiv and delay settings. 

Memory Depth: 512 samples/channel. 

Time Covered by Data: Sample period X 512 

Waveform Display 

Sec/div: 10 ns to 100 s; 0.01% resolution. 

Screen Delay: -2500 s to 2500 s; presence of data is dependent on the 
number of transitions in data between trigger and trigger plus delay 
(transitional timing). 

Accumulate: Waveform display is not erased between successive 
acquisitions. 

Hardware Delay: 20 ns to 10 ms. 

Overlay Mode: Multiple channels can be displayed on one waveform 
display line. Primary use is to view a summary of bus activity. 

Maximum Number Of Displayed Waveforms: 24 

Specifications and Operating Characteristics 
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Timing Analysis Transitional TIming Mode

Sample is stored in acquisition memory only when the data changes. A
time tag stored with each sample allows reconstruction of a waveform
display. Time covered by a full memory acquisition varies with the
number of pattern changes in the data.

Sample Period: 10 ns.

Maximum Time Covered By Data: 5()(J() seconds.

Minimum Time Covered by Data: 10.24 us.

Glitch Capture Mode

Data sample and glitch inlormation is stored every sample period.

Sample Period: 20 ns to 50 ms in a 1-2-5 sequence dependent on
sec/div and delay settings.

Memory Depth: 512 samples/channel.

Time Covered by Data: Sample period X 512

Waveform Display

Sec/div: 10 ns to 100 s; 0.01% resolution.

Screen Delay: -2500 s to 2500 s; presence of data is dependent on the
number of transitions in data between trigger and trigger plus delay
(transitional timing).

Accumulate: Waveform display is not erased between successive
acquisitions.

Hardware Delay: 20 ns to 10 ms.

Overlay Mode: Multiple channels can be displayed on one waveform
display line. Primary use is to view a summary of bus activity.

Maximum Number Of Displayed Waveforms: 24
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Time Interval Accuracy 

Channel to Channel Skew: 4 ns typical. 

Sample Period Accuracy: 0.01% of sample period. 

Time Interval Accuracy 2 (sample period + channel-to-channel 
skew + 0.01% of time interval reading). 

Trigger Specification 

Asynchronous Pattern: Trigger on an asynchronous pattern less than 
or greater than a specified duration. Pattern is the logical AND of a 
specified low, high, or don’t care for each assigned channel. If pattern 
is valid but duration is invalid, there is a 20 ns reset time before looking 
for patterns again. 

Greater Than Duration: Minimum duration is 30 ns to 10 ms with 10 
ns or 0.01% resolution, whichever is greater. Accuracy is + 0 ns to -20 
ns. Trigger occurs at pattern + duration. 

Less Than Duration: Maximum duration is 40 ns to 10 ms with 10 ns 
or 0.01% resolution, whichever is greater. Pattern must be valid for at 
least 20 ns. Accuracy is + 20 ns to -0 ns. Trigger occurs at the end of 
the pattern. 

Glitch/Edge Triggering: Trigger on a glitch or edge following a valid 
duration of an asynchronous pattern while the pattern is still present. 
Edge can be specified as rising, falling, or either. Less than duration 
forces glitch and edge triggering off. 

Measurement and Autoscale (Timing Analyzer Only) 
Display Functions 

Autoscale searches for and displays channels with activity on the pods 
assigned to the timing analyzer. 

Acquisition Specifications 

Arming: Each analvzer can be armed by the run key, the other 
analyzer, or the external trigger in port. 

Specifications and Operating Characteristics 
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Time Interval Accuracy

Channel to Channel Skew: 4 ns typical.

Sample Period Accuracy: 0.01% of sample period.

Time IDterval Accuracy: :!: (sample period + channel-to-channel
skew + 0.01% of time interval reading).

Trigger Specification

AsynchroDOUS Pattern: Trigger OD an asynchroDous pattern less than
or greater thaD a specified duratioD. Pattern is the logical AND of a
specified low, high, or dOD't care for each assigned channel. If pattern
is valid but duratioD is invalid, there is a 20 DS reset time before looking
for patterDs agaiD.

Greater ThaD DuratioD: MiDimum duratioD is 30 DS to 10 ms with 10
DS or 0.01% resolution, whichever is greater. Accuracy is +ans to-20
ns. Trigger occurs at pattern + duration.

Less Than DuratioD: Maximum duration is 40 ns to 10 ms with 10 DS
or 0.01% resolution, whichever is greater. Pattern must be valid for at
least 20 ns. Accuracy is + 20 ns to -0 ns. Trigger occurs at the end of
the pattern.

GlitchlEdge TriggeriDg: Trigger on a glitch or edge following a valid
duratioD of an asynchroDous pattern while the pattern is still preseDt.
Edge can be specified as rising, falling, or either. Less thaD duration
forces glitch and edge triggering off.

Measurement and Autoscale (Timing Analyzer Only)
Display Functions

Autoscale searches for and displays channels with activity OD the pods
assigned to the timing analyzer.

Acquisition Specifications

Arming: Each analyzer can be armed hy the run key, the other
analyzer, or the external trigger iD port.

Specifications and Operating Characteristics
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Trace Mode: Single mode acquires data once per trace specification; 
repetitive mode repeats single mode acquisitions until stop is pressed 
or until the time interval between two specified patterns is less than or 
greater than a specified value, or within or not within a specified range. 
There is only one trace mode when two analyzers are on. 

Labels 

Channels may be grouped together and given a six character name. Up 
to 20 labels in each analyzer may be assigned with up to 32 channels 
per label. Primary use is for naming groups of channels such as 
address, data, and control busses. 

Indicators 

Activity Indicators: Provided in the Configuration, State Format, and 
Timing Format menus for identifying high, low, or changing states on 
the inputs. 

Markers: Two markers (X and 0) are shown as dashed lines on the 
display. 

Trigger: Displayed as a vertical dashed line in the timing waveform 
display and as line 0 in the state listing display. 

Marker Functions 

Time Interval: The X and 0 markers measure the time interval 
between one point on a timing waveform and trigger, two points on the 
same timing waveform, two points on different waveforms, or two states 
(time tagging on). 

Delta States (State Analyzer Only): The X and 0 markers measure the 
number of tagged states between one state and trigger, or between two 
states. 

Patterns: The X and 0 markers can be used to locate the nth 
occurrence of a specified pattern before or after trigger, or after the 
beginning of data. The 0 marker can also find the nth occurrence of a 
pattern before or after the X marker. 

HP 16528/1653B 
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Trace Mode: Single mode acquires data once per trace specification;
repetitive mode repeats single mode acquisitions until stop is pressed
or until the time interval between two specified patterns is less than or
greater than a specified value, or within or not within a specified range.
There is only one trace mode when two analyzers are on.

Labels

Channels may be grouped together and given a six character name. Up
to 20 labels in each analyzer may be assigned with up to 32 channels
per label. Primary use is for naming groups of channels such as
address, data, and control busses.

Indicators

Activity Indicators: Provided in the Configuration, State Format, and
Timing Format menus for identifying high, low, or changing states on
tbe inputs.

Markers: Two markers (X and 0) are sbown as dasbed lines on tbe
display.

Trigger: Displayed as a vertical dashed line in tbe timing waveform
display and as line 0 in tbe state listing display.

Marker Functions

Time Interval: Tbe X and 0 markers measure the time interval
between one point on a timing waveform and trigger, two points on the
same timing waveform, two points on different waveforms, or two states
(time tagging on).

Detta States (State Analyzer Only): Tbe X and 0 markers measure tbe
number of tagged states between one state and trigger, or between two
states.

Patterns: The X and 0 markers can be used to (ocate the nth
occurrence of a specified pattern before or after trigger, or after the
beginning of data. The 0 marker can also fmd the nth occurrence of a
pattern before or after the X marker.

Specifications and Operating Characteristics
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Statistics: X to 0 marker statistics are calculated for repetitive 
acquisitions. Patterns must be specified for both markers and statistics 
are kept only when both patterns can be found in an acquisition. 
Statistics are minimum X to 0 time, maximum X to 0 time, average X to 
0 time, and ratio of valid runs to total runs. 

Run/Stop Functions 

Run: Starts acquisition of data in a specified trace mode. 

Stop: In single trace mode or the frost run of a repetitive acquisition, 
STOP halts the acquisition and displays the current acquisition data. 
For subsequent runs in repetitive mode, STOP halts the acquisition of 
data and does not change current display. 

Data Display/Entry 

Display Modes: State listing; timing waveforms; interleaved, 
time-correlated listing of two state analyzers (time tagging on); 
time-correlated state listing and timing waveform display (state listing 
in upper half, timing waveform in lower half, and time tagging on). 

Timing Waveform: Pattern readout of timing waveforms at X or 0 
marker. 

Bases: Binary, Octal, Decimal, Hexadecimal, ASCII (display only), 
and User-defined symbols. 

Specifications and Operating Characteristics 
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Statistics: X to 0 marker statistics are calculated for repetitive
acquisitions. Patterns must be specified for both markers and statistics
are kept only when both patterns can be found in an acquisition.
Statistics are minimum X to atime, maximum X to 0 time, average X to
otime, and ratio of valid runs to total runs.

Run/Stop Functions

Run: Starts acquisition of data in a specified trace mode.

Stop: In single trace mode or the first run of a repetitive acquisition,
STOP halts the acquisition and displays the current acquisition data.
For subsequent runs in repetitive mode, STOP halts the acquisition of
data and does not change current display.

Data Display/Entry

Display Modes: State listing; timing waveforms; interleaved,
time-correlated listing of two state analyzers (time tagging on);
time-correlated state listing and timing waveform display (state listing
in upper half, timing waveform in lower half, and time tagging on).

Timing Waveform: Pattern readout of timing waveforms at X or 0
marker.

Bases: Binary, Octal, Decimal, Hexadecimal, ASCII (display only),
and User-defined symbols.

Specifications and Operating Characteristics
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Oscilloscope The following specifications are the performance standards or limits 

Specifications against which the oscilloscope in the HP 1652B/l653B is tested. 

Vertical Bandwidth (-3 dB): dc to 100 MHZ (single shot). 

DC Gain Accuracy: t 3% of full scale. 

DC Offset Accuracy: 2 (2 mV + 2% of the channel offset + 2.5% of 
full scale). 

Voltage Measurement Accuracy (DC): (Gain accuracy + ADC 
resolution + Offset accuracy). 

Horizontal Time Interval Measurement Accuracy: $276 X s/div + 0.01% X 
delta-t + 500 ps). 

Trigger Sensitivity 10% of full screen. 

Oscilloscope The following operating characteristics are not specifications, but are 

Operating typical operating characteristics for the oscilloscope in the HP 
1652B/1653B. These are included as additional information for the 

Characteristics user . 

Vertical Transition Time (109b to !W%): s 3.5 fls. 
(at BNC) 

Number of Channels: 2. 

Vertical Sensitivity Range: 15 mV/div to 10 V/div (1: 1 probe). 

Vertical Sensitivity Resolution: Adjustable 2 digit resolution. 

Maximum Sample Rate: 400 MSamples/second. 

Analog-to-Digital Conversion: 6 bit real-time. 

HP 16528/1653B Specifications and Operating Characteristics 
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Oscilloscope
Specifications

Vertical

The following specifications are the performance standards or limits
against which the oscilloscope in the HP 1652B/1653B is tested.

Bandwidth (-3 dB): de to 100 MHz (single shot).

DC Gain Accuracy: ± 3% of full scale.

DC Offset Accuracy: ± (2 mV + 2% of the channel offset + 2.5% of
full scale).

Voltage Measurement Accuracy (DC): (Gain accuracy + ADC
resolution + Offset accuracy).

Horizontal Time Interval Measurement Accuracy: ±(2% X s/div + 0.01% X
delta-t + 500 ps).

Trigger Sensitivity: 10% of full screen.

Oscilloscope
Operating
Characteristics

Vertical
(at BNC)

HP 16528/16538
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The following operating characteristics are not specifications, but are
typical operating characteristics for the oscilloscope in the HP
1652B/1653B. These are included as additional information for the
user.

Transition Time (10% to 90%): :s 3.5 ns.

Number of Channels: 2.

Vertical Sensitivity Range: 15 mV/div to 10 V/div (1:1 probe).

Vertical Sensitivity Resolution: Adjustable 2 digit resolution.

Maximum Sample Rate: 400 MSarnples/second.

Analog-to-Digital Conversion: 6 bit real-time.

Specifications and Operating Charac1eristics
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Analog-to-Digital Resolution: &1.6% of full scale. . 

Waveform Record Length: 2048 points. 

Input k 1 MC2 -t 1% or 50 52 & 1%. 

Input C: Approximately 7 pF. 

Input Coupling: dc. 

Maximum Safe Input Voltage: 

1 MS2 input, 
50 s2 input, 

2 250 V [dc + peak ac (< 10 kHz)] 
k5VRMS 

DC Offset Range (1:l Probe): 

Vertical Sensitivitv Available Offset 

(50 mV/div 22.0 v 
100 mV/div - 200 mV/div t10V 
500 mV/div - 1 V/div t50 v 
~2 Vldiv t125 V 

&5 V max if input impedance is at 50 Q. 

DC Offset Resolution (1:l Probe) 

Vertical Sensitivitv Resolution 

5 50 mV/div 200 uv 
100 mV/div - 200 mV/div 1mV 
500 mV/div - 1 V/div 5mV 
r2 Vfdiv 25 mV or 4 digits of resolution, whichever 

is greater. 

Probe Factors: Any integer ratio from 1:l to 1OOO:l. 

Channel Isolation: 

40 dB: dc to 50 MHz. 

30 dB: 50 MHz to 100 MHz (with channels at equal sensitivity). 

Specifications and Operating Characteristics 
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Analog-to-Digltal Resolution: ±1.6% of full scale.

Waveform Record Length: 2048 points.

InputR: 1MQ±1%or50Q±1%.

Input C: Approximately 7 pF.

Input Coupling: de.

Maximum Safe Input Voltage:

1MQ input,
50 Q input.

± 250 V [de + peak ac « 10 kHz)]
±5VRMS

DC Offset Range (1:1 Probe):

vertical Sensitivity

:550 mV/div
100 mV/div - 200 mV/div
500 mV/div - 1 V/div
2:2 V/div

Available Offset

±2.0V
±lOV
±50V
±125V

±5 V max if input impedance is at 50 Q.

DC Offset Resolution (1:1 Probe)

Vertical Sensitivity Resolution

,,50 mV/div
100 mV/div - 200 mV/div
500 mV/div - 1 V/div
2:2 V/div

200 uV
ImV
5mV
25 mV or 4 digits of resolution, whichever
is greater.

Probe Factors: Any integer ratio from 1:1 to 1000:1.

Channel Isolation:

40 dB: de to 50 MHz.

30 dB: 50 MHz to 100 MHz (with channels at equal sensitivity).

Specifications and Operating Characteristics
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Horizontal Timebase Range: 5 n~/div to 5 div. 

. 
esolum 

t < 10 ns/div loo ps 
t1.10ns/div adjustable with 3-d@ resolution 

Delay Pre-trigger Range: 5 X (s/div) @ 5 11s s s/div s 500 ns 
2.5 ps X (s/div) @ 500 ns s s/div s 5 s 

Delay Post-trigger Range: 
. 

vmle Delu 

50 ms - 5 s/d.iv 
100 - 20 msldiv ,us 
5 ns - 50ps/div 

40 X (s/div) 
1s 
10,000 X (s/div) 

Trigger Triggering on either input channel, rising or falling edge. 

Trigger Level Range: dc Offset 25 divisions. 

Trigger Level Resolution (1:1 Probe): 

r Level 

S50 mV/div 400 PV 
100 mV/ div - 200 mV/div 2mV 
500 mV/div - 1 V/div 10 mV 
r2Vldiv 50 mV 

Arming: Armed by the Run key, external BNC low input, or by 
Analyzer 1 or 2. 

Trigger Modes 

Immediate: Triggers immediately after the arming condition is met. 

Edge: Triggers on the rising or falling edge from channel 1 or 2. 

HP 16528/16538 
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Horizontal Timebase Range: 5 ns/div to 5 s/div.

TImebase ResolutioD:

TimelDiyjsjoD Settjng

t< 10 ns/div
t2: 10 Ds/div

Resolytion

lOOps
adjustable with 3-digit resolutioD

Delay Pre-trigger RaDge: 5 X (s/div) @ 5 ns ,; s/div ,; 500 DS
2.5/-,s X (s/div) @ 500 ns :::; s/div:::; 5 s

Delay Post-trigger RaDge:

TimelDiyjsjoD Setting

50 IDS - 5 s/div
100/-,s - 20 ms/div
5 DS - 50/-,s/div

Available Delay

40 X (s/div)
1 s
10,000 X (s/div)

Trigger Triggering OD either input channel, rising or falling edge.

Trigger Level RaDge: dc Offset ± 5 divisions.

Trigger Level ResolutioD (1:1 Probe):

Trigger Level

:::;50 mV/div
100 mVI div - 200 mV/div
500 mV/div - 1 V/div
2:2 Vldiv

Resolution

400 /-,V
2mV
lOmV
50mV

HP 16528/16538
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ArmiDg: Armed by the RUD key, external BNC low input, or by
Analyzer 1 or 2.

Trigger Modes

Immediate: Triggers immediately after the arming condition is met.

Edge: Triggers on the rising or falling edge from channell or 2.

Specifications and Operating Characteristics
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Auto-Triggerz Self-triggers if no trigger condition is found within 
approximately 1 second after arming. 

‘Ikigger Ouk Arms Analyzer 1 or 2, or triggers the rear panel BNC. 

waveform Display Display Formats: 1 to 8 oscilloscope waveforms can be displayed. 

Display Resolution: 500 points horizontally, 240 points vertical. 

Display Modes 

Normal: New acquisitions replace old acquisitions on screen. 

Accumulate: New acquisitions are added to the screen and displayed 
with previous acquisitions until a parameter is changed and a new 
acquisition is made. 

Average: New acquisitions are averaged with older acquisitions and 
displayed. Maximum number of averages is 256. 

Overlay: Channel 1 and 2 can be overlayed in the same display area. 

Connect-the-dots: Provides a display of the sample points connected 
by straight lines. 

Waveform Reconstruction: A reconstruction falter fills in missing data 
points when timebase is s 100 ns/Div or when timebase is reduced to a 
setting where fewer than 500 samples are on screen. 

Waveform Math: Display capability of A-B and A + B functions is 
provided. 

Mixed Mode: Oscilloscope plus logic analyzer displays on the same 
screen. 

Specifications and Operating Characteristics 
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Auto-Trigger: Self-triggers if no trigger condition is found within
approximately 1 second after arming.

Trigger Out: Arms Analyzer 1 or 2, or triggers the rear panel BNe.

Waveform Display Display Formats: 1 to 8 oscilloscope waveforms can be displayed.

Display Resolution: 500 points horizontally, 240 points vertical.

Display Modes

Normal: New acquisitions replace old acquisitions on screen.

Accumulate: New acquisitions are added to the screen and displayed
with previous acquisitions until a parameter is changed and a new
acquisition is made.

Average: New acquisitions are averaged with older acquisitions and
displayed. Maximum number of averages is 256.

Overlay: Channell and 2 can be overlayed in the same display area.

Connect-the-dots: Provides a display of the sample points connected
by straight lines.

Waveform Reconstruction: A reconstruction filter fills in missing data
points when timebase is $ 100 nslDiv or when timebase is reduced to a
setting where fewer than 500 samples are on screen.

Waveform Math: Display capability of A-B and A + B functinns is
provided.

Mixed Mode: Oscilloscope plus logic analyzer displays on the same
screen.

Specifications and Operating Characteristics
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Measurement Aids Time Markers: TWO vertical markers labeled X and 0. Voltage levels 
are displayed for each marker. Time interval measurements can be 

- made between any two events. 

Automatic Search: Searches for a specified absolute or percentage 
voltage level at a positive or negative edge, count adjustable from 1 to 
1024. 

Auto Search Statistics: Mean, maximum, and minimum values for 
elapsed time from X to 0 markers for multiple runs. Number of valid 
runs and total number of runs displayed. 

Trigger Level Marker= Horizontal trigger level marker displayed in 
Trace/Trigger menu only. 

Automatic Measurements: The following pulse parameter 
measurements can be performed automatically: 

- 

HP 16528/1653B 
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Frequency 
Period 
v P-P 
Rise time 
Fall time 
Preshoot 
Overshoot 
+ pulse width 
- pulse width 

Grid: May be turned on or off. 

Setup Aids 

Autoscale: Auto sets the vertical and horizontal ranges, offset, and 
trigger levels to display the input signals. Requires an amplitude above 
10 mV peak, and a frequency between 50 Hz and 100 MHz. 

Preset: Scales the vertical range, offset, and trigger level to 
predetermined values for displaying ECL or TTL waveforms. 

Calibration: Attenuation, offset, gain, trigger, and delay set to 
defaults. 

Specifications and Operating C haracteristics 
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Measurement Aids Time Markers: Two vertical markers labeled X and O. Voltage levels
are displayed fOT each marker. Time interval measurements can be
made between any two events.

Automatic Search: Searches for a specified absolute or percentage
voltage level at a positive or negative edge, count adjustable from 1 to
1024.

Auto Search Statistics: Mean, maximum, and minimum values for
elapsed time from X to 0 markers for multiple runs. Number of valid
runs and total number of runs displayed.

Trigger Level Marker: Horizontal trigger level marker displayed in
Traceffrigger menu only.

Automatic Measurements: The following pulse parameter
measurements can be performed automatically:

Frequency
Period
V pop
Rise time
Fall time
Preshoot
Overshoot
+ pulse width
- pulse width

Grid: May be turned on or off.

Setup Aids

Autoscale: Auto sets the vertical and horizontal ranges. offset, and
trigger levels to display the input signals. Requires an amplitude above
10 mV peak, and a frequency between 50 Hz and 100 MHz.

Preset: Scales the vertical range, offset, and trigger level to
predetermined values for displaying ECL or TTL waveforms.

Calibration: Attenuation, offset, gain, trigger, and delay set to
defaults.
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Probe Compensation Source!: External BNC supplies square wave 
approximately -400 mV to -900 mV at approximately 1.25 kHz. 

-- 

Interactive 
Measurements 

Acquisition 

Mixed Displays 

Time Correlation 

Time Interval 
Accuracy 

Between Modules 

Oscilloscope, timing, and state can occur simultaneously or in series. 

Timing channels and oscilloscope channels can be displayed on the 
same screen. Multiple state machine listings can be displayed with 
time tags on the same screen. Timing channels can be displayed with a 
state listing with Time Tags turned on. State listings with time tags, 
timing channels, and oscilloscope channels can be displayed on the 
same screen. 

All modules are time correlated with the exception of when the 
oscilloscope is being armed by the logic analyzer, and when the 
oscilloscope is not in trigger immediate mode. 

Equals the sum of channel to channel time interval accuracies of each 
machine used for a measurement. 

Specifications and Operating Characteristics 
F-16 

HP 16528/1653B 
Front-Panel Reference 

Interactive
Measurements

Acquisition

Mixed Displays

Time Correlation

Time Interval
Accuracy

Between Modules

Probe Compensation Sonrce: External BNC supplies square wave
approximately -400 mV to -900 mV at approximately 1.25 kHz.

Oscilloscope, timing, and state can occur simultaneously or in series.

Timing channels and oscilloscope channels can be displayed on the
same screen. Multiple state machine tistiogs can be displayed with
time tags on the same screen. Timing channels can be displayed with a
state listiog with Time Tags turned on. State listiogs with time tags,
timing channels, and oscilloscope channels can be displayed on the
same screen.

All modules are time correlated with the exception of when the
oscilloscope is being armed by the logic analyzer, and when the
oscilloscope is not in trigger immediate mode.

Equals the sum of channel to channel time interval accuracies of each
machine used for a measurement.

Specifications and Operating Characteristics
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General The following general characteristics for the HP 1652B/1653B include 
the environment operating conditions, shipping weights, and Characteristics instrument dimensions . 

Operating Temperature 
Environment 

Instrument: 

Operating: O°C to + 55OC (32°F to + 131°F) 
Non-operating: -40°C to + 70°C (-40°F to + 158°F) 

Probes and Cables: O°C to 65°C ( + 32°F to + 149°F) 

Disk Media: 10°C to 50°C ( + 50°F to + 149°F). 

Humidity: 

Instrument: 

Operating: Up to 95% relative humidity (non-condensing) at + 40°C 
( + 104°F) 
Non-operating: Up to 90% relative humidity at + 65°C ( + 149°F) 

Disk Media: 8% to 80% relative humidity at + 40°C ( + MM°F) 

HP 16528/1653B 
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Operating: Up to 4600 meters (15,000 ft) 
Non-operating: Up to 15,300 meters (50,000 ft) 

Vibration 

Operating: Random vibration 5-500 Hz, 10 minutes per axis, 0.3 g 
bms) 
Non-operating: Random vibration 5-500 Hz, 10 minutes per axis, 2.41 
g (rms); 
Resonant search 5-500 Hz swept sine, 1 Octave/minute sweep rate, 0.75 
g (O-peak), 5 minute resonant dwell at 4 resonances per axis. 
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The following general cbaracteristics for tbe HP 16528/1653B include
tbe environment operating conditions, shipping weights, and
instrument dimensions.

Temperature

Instrument:

Operating: D'e to +55'e (32'F to + 131'F)
Non-operating: -4Q'e to +7D'e (-4Q'F to +158°F)

Probes and Cables: DOC to 65°C ( + 32°F to + 149°F)

Disk Media: 1Doe to 50'e ( + 50'F to + 149'F).

Humidity:

Instmment:

Operating: Up to 95% relative bumidity (non-condensing) at +4Qoe
(+ 104°F)
Non-operating: Up to 90% relative humidity at + 65'e (+ 149°F)

Disk Media: 8% to 80% relative humidity at +4Qoe ( + 104°F)

Altitude

Operating: Up to 4600 meters (15,000 ft)
Non-operating: Up to 15,300 meters (50,000 ft)

Vibration

Operating: Random vibration 5-500 Hz, 1D minutes per axis, 0.3 g
(rms)
Non-operating: Random vibration 5-500 Hz, 10 minutes per axis, 2.41
g (rms);
Resonant search 5-500 Hz swept sine, 1 Octave/minute sweep rate, 0.75
g (D-peak), 5 minute resonant dwell at 4 resonances per axis.
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Power 
Requirements ll5/230 Vat, -25% to + lS%, 48-66 Hz, 200 W max. 

Weight 10.0 kg (22 Ibs) net; 18.2 kg (40 Ibs) shipping. 

Dimensions Refer to the outline drawing below. 

NOTES 

1 . Dimensions are for general information only. 
If dimensions are required for building special 
enclosures, contact your HP field engineer. 

2. Dimension ore in millimetres and (inches). 

545olfIl3 
425.4 (16.75”) 

Figure F-l. HP 1652B/1653B Dimensions 
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Power
Requirements 115/230 Vac, -25% to + 15%, 48-66 Hz, 200 W max.

Weight 10.0 kg (22Ibs) net; 18.2 kg (40 Ibs) shipping.

Dimensions Refer to the outline drawing below.

NOTES

Dimensions ore for general information only
If Climensions or .. ,equired for bu; loing spe:iol

enclosur .... contact your HP field engineer

" Dimension are in mi II imetres ana (inenes)
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Figure F-l. HP 1652B/1653B Dimensions
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Specifying Patterns 3-18 

A 

absolute 
Accessing System Configuration 
Menu 
Accessories 

available 
manuals 
supplied 

Accessories for HP 1652B/53B 
accumulate 
acquisition 

fields (state trace) 
acquisition modes 

glitch 
state 
timing 
transitional 

activity indicators 
alternate printers 
armed by 

BNC 
Machine 1 or 2 
Run 
state 
timing 

Armed by Field 
ASCII 
Assignment/Specification Menus 

Assigning Pod Bits to Labels 
description 
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Auto-Measure 
+ Width and -Width 
Fall Time 
Measurement Example 
Period and Frequency 
Preshoot and Overshoot 
Rise Time 
Top and Base Voltages 
“P-P 

Auto-Measure Field 
Auto-Trig Field 
Autoload 

disable 
enable 

autoloading a file 
Automatic Measurement 
Algorithms 
Autoscale 
Autoscale Field 
Axes (State Chart) 

Scaling the 
Selecting the 

B 

base 17-8,1806 
ASCII 17-9 
State Trace 10-22 

baud rate 5-16 
bit assignment g-4,17-4 
branches 10-14 

per level 10-15 

25-9 
25-6 
25-4 
25-8 
25-10 
25-5 
25-3 
25-7 
25-l 
24-6 
5-6,6-l 
5-6 
5-6 
6-13 

B-l 
23-19 
4-5 

13-2 
13-l 

index-1 

Index

Specifying Patterns 3-18

A
Auto-Measure

+Width and -Width 25-9
Fall Time 25-6

absolute 18-9
Measurement Example 25-4

Accessing System Configuration
Period and Frequency 25-8
Preshoot and Overshoot 25-10

Menu 4-2 Rise Time 25-5
Accessories Top and Base Voltages 25-3

available 1-7
manuals 1-7

Vp-p 25-7
Auto-Measure Field 25-1

supplied 1-5 Auto-Trig Field 24-6
Accessories for HP 1652B/53B 1-5 Autoload 5-6,6-1
accumulate 19-6 disable 5-6
acquisition enable 5-6

fields (state trace) 10-13 autoloading a rue 6-13
acquisition modes Automatic Measurement

glitch 18-5 Algorithms B-1
state 10-13 Autoscale 23-19
timing 18-3 AutoscaieField 4-5
transitional 18-4 Axes (State Chart)

activity indicators 20-5 Scaling the 13-2
alternate printers 7-2 Selecting the 13-1
armed by

BNC 24-4
Machine 1 or 2 24-4 B
Run 24-4
state 10-13
timing 18-3 base 17-8, 18-6

Armed by Field 24-3 ASCII 17-9
ASCII 17-9 State Trace 10-22
Assignment/Specification Menus baud rate 5-16

Assigning Pod Bits to Labels 3-17 bit assignment 9-4,17-4
description 3-17 branches 10-14
Specifying Edges 3-19 per level 10-15
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restart 
branching 

multiple levels 
secondary 

branching qualifier 

C 

cables for printer 
Calibration 
Cancel field 
Changing Alpha Entries 
Channel Menu 
Channel Menu Fields 

Impedance 
Input 
Offset 
Preset 
Probe 
V/Div 

CHS Key 
Clear Entry Key 
clock 

demultiplex 
master 
mixed 
normal 
period (state) 
slave 
state 

Closing Pop-up Menus 
Compare Image 

Bit Editing of the 
Creating a 
Masking Channels in the 
Saving 

Compare Listing Display 
Compare Range 

Specifying a 
Compensation Signal 

Index-2 

lo-14 

10-17 
10-15 
10-8 

7-3 
24-1, D-l 
5-4 
3-15 
23-l 

23-5 
23-l 
23-3 
23-5 
23-4 
23-2 
3-4 
3-3 

9-10 
9-10 
9-11 
9-9 
9-12 
9-10 
9-7 
3-9 
12-3 
12-4 
12-3 
12-5 
12-8 
12-2 
12-6 
12-6 
2-7 

Configuration Capabilities 
HP 1652B capabilities 
HP 1653B capabilities 

Connect dots Field 
Connecting 

analyzer to target system 
Grabbers to probes 
Grabbers to test points 
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probe cables to analyzer 
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COPY 
Copying a File 
count 
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Time 
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data 
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Delay (timing) 
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Difference Listing 

Locating Mismatches in 
Difference Listing Display 
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Installing a Blank Disk 
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Disk Drive 
Disk Eject Button 
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2-13 
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2-9 
5-4 
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6-15 
lo-18 
10-20 
lo-18 
3-7 

5-15 
21011,27-12 
23-17 
14-5 
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9-10 
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secondary 10-15 Connect dots Field 25-31
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C
Grabbers to probes 2-12
Grabbers to test points 2-12
Labels to pods, probes, cables 2-13

cables for printer 7-3
Other HP Printers 7-9
Pods to probe cables 2-10

Calibration 24-1,D-l probe cables to analyzer 2-9
Cancel field 5-4 Continue field 5-4
Changing Alpha Entries 3-15 Copy 5-7,6-1
Channel Menu 23-1 Copying a File 6-15
Channel Menu Fields

Impedance 23-5
count 10-18

States 10-20
Input 23-1 Time 10-18
Offset 23-3 Cursor 3-7
Preset 23-5
Probe 23-4
VlDiv 23-2 D

CHSKey 3-4
Clear Entry Key 3-3
clock data

demultiplex 9-10 bits 5-15
master 9-10 time-correlating 21-11,27-12
mixed 9-11 Delay 23-17
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period (state) 9-12 Delay (timing) 19-9
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state 9-7 Demultiplex (clock) 9-10
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disk operation parameters 
disk operations 
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Formatting a Disk 
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file description 
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Format Disk 
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Pack Disk 5·9,6-1 external trigger BNCs
Pack Disk Operation 6-17 configuration 5-17
Purge 5-10,6-1
Purging a File 6-14
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file description 5-5,6-9
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Accessing the 6-3 Find Pattern 18-7

display
Formal Disk 5-11,6-1
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Display Field
Front-Panel Controls

Accumulate Mode 25-31 CHSKey 3-4

Average Mode 25-30 Clear Entry Key 3-3

Normal 25-29 Display Menu Key 3-3

display icons
Don't Care Key 3-3

The Inverted Triangle 20-11 Format/Channel Menu Key 3-2
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Grabbers 

18-5 
2-6 K 

H 
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Marker Measurements 
markers 

Pattern (state) 
Pattern (timing) 
Statistics (state) 
Statistics (timing) 
Time (state) 
Time (timing) 
Timing Waveforms menu 
XandO 

Markers Field for Scope 
Sample Period Display 
Search 
Specify Search Markers 
Statistics 
Time 
X-O Pattern from start 

master clock 
measurement example 

state analyzer 
timing analyzer 
timing/state analyzer 
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mrcroprocessor 

memory 
acquisition 
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Specify Symbols (state) 
Specify Symbols (timing) 
st/Div (states-per-division) 
State Format Specification 
State Listing menu 
State Trace menu 
Timing Format Specification 
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Timing Waveforms menu 

Menu Keys 
menu maps 
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state analyzer 
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State Format 8-2 
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State Trace 8-3 
State Waveform 8-7 - 8-8 
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Timing Format 16-2 
Timing Trace 16-3 
Timing Waveform 16-4 
Trigger Menu 22-3 
Waveform Selection 22-5 
Waveforms Menu 22-4 
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Disk Operations 
I/O 
I/O Port Configuration 
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Specify Symbols (timing) 
State Chart 
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State Waveforms 
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Microprocessor Specific 
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Microprocessors Supported 
mixed clocks 
Mixed Mode Displays 

Arming the Scope 
Displaying Timing Waveforms 
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State/Timing/Scope Mixed 
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Time-Correlated Displays 
Timing/Scope 
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17-7 
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14-l 
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Pattern (state) 11-4 State Format 8-2
Pattern (timing) 19-5 State Listing 8-5
Statistics (state) 11-6 State Trace 8-3
Statistics (timing) 19-6 State Waveform 8-7-8-8
Time (state) 11-6 timing analyzer 16-1
Time (timing) 19-4 Timing Format 16-2
Timing Waveforms menu 19-3 Timing Trace 16-3
XandO 20-10 Timing Waveform 16-4

Markers Field for Scope Trigger Menu 22-3
Sample Period Display 25-14 Waveform Selection 22-5
Search 25-16 Waveforms Menu 22-4
Specify Search Markers 25-16 menus
Statistics 25-23 Disk Operations 5-3,6-1
Time 25-14 liD 5-1
X-O Pattern from start 25-22 liD Port Configuration 5-12

master clock 9-10 Specify Symbols (state) 9-7,9-12
measurement example Specify Symbols (timing) 17-7

state analyzer 15-1 State Chart 13-1
timing analyzer 20-1 State Compare 12-1
timing/state analyzer 21-1 State Format Specification 9-1

measurements State Listing 11-1
microprocessor A-I State Trace 10-1

memory State Waveform 14-1
acquisition 18-4 - 18-5 State Waveforms 14-1

menu fields Timing Format Specification 17-1
Specify Symbols (state) 9-13 Timing Trace Specification 18-1
Specify Symbols (timing) 17-8 Timing Waveforms 19-1
st/Div (states-per-division) 14-4 Microprocessor Specific
State Format Specification 9-3 Measurements A-I
State Listing menu 11-3 Microprocessors Supported A-3
State Trace menu 10-2 mixed clocks 9-11
Timing Format Specification 17-3 Mixed Mode Displays 26-1
Timing Trace Specification 18-2 Arming the Scope 26-4
Timing Waveforms menu 19-3 Displaying Timing Waveforms 26-5

Menu Keys 3-2 StatelState 26-3
menu maps Staterriming/Scope Mixed

Channel Menu 22-2 Mode Display 26-8
Specify Markers 22-5 Time-Correlated Displays 26-9
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HP 16528/16538 Index-5
Front-Panel Reference



Timing/State 26-2 
Mixed Mode Field 26-l 
Mode Field 24-2 

Edge 24-4 
Immediate 24-3 

N 

name 
label 
symbol 

Name Field 

0 

0 to Trig(ger) 19-4 
occurrence counter 10-9 
Offset Field 23-3 
Operating Characteristics F-l 
Operating System Disk 6-18 

Duplicating the 6-18 
Operating System-loading D-9 
Overlapping Timing Waveforms 21-14 
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Pack Disk 
Packing a Disk 
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Setting the 
parity 
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17-10 
4-3 
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Pod Clock 
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pod threshold 
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TTL 
user-defined 
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clock 
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Pop-up Menus 
Power Cord Configurations 
preprocessors 
Preset Field 
prestore 
print 

All 
Screen 
Starting the Printout 

Print All 
Print Screen 
printer 
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alternate 
Hooking Up 
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supported 

Probe Cables 
Probe Connecting 

Analyzer to Target System 
Disconnecting Probes from Pods 
Grabbers to Probes 
Grabbers to Test Points 
Labels to Pods, Probes, Cables 
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17-6 
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2-8 
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7-7 
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5-16 
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Pack Disk 5-9,6-1 Probe Connecting
Packing a Disk 6-17 Analyzer to Target System 2-8
paper widtb 5-17 Disconnecting Probes from Pods 2-11
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parity 5-15 Grabbers to Test Points 2-12
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Probes 
Probing Options 

General Purpose Probing 
HP 10269C General Purpose 
Probe Interface 
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Interface 
Termination Adapter 

Probing System for Analyzer 
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Probe Pod Assemblies 
Probes 
Signal Line Loading 

Probing System for Scope 
/-- 

Compensation Signal Outputs 
description 
External Trigger 
Maximum Probe 
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Purging a File 
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qualifier 10-2 
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storage 10-8 
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2-4 
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2-2 

2-l 
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ranges lo-24 
Rear-Panel Controls and Connectors 
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Line Power Module 3-6 
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Probe Compensation Signal 317 
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Recommended Protocol (RS-232C) 7-6 
Rename 5-9,6-l 
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trace mode (state) 10-13 
trace mode (timing) 18-3 

Repetitive Run Mode 24-7 
Replacing Waveforms (State) 14-3 
Returning to system configuration 3-8 
Roll Data 3-16 
Roll Keys 3-4 
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default configuration 7-6 
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recommended protocol 7-6 
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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of ship- 
ment from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to 
the United States National Institute of Standards and Technology, to the extent allowed by the Institute’s 
calibration facility, and to the calibration facilities of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of 
one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option, 
either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by HP. Buyer 
shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer. 
However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another 
country. 

HP warrants that its software and firmware designated by HP for use with an instrument will execute its 
programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by 
Buyer, buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside the 
environmental specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT 
BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, 
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are 
provided at the back of this manual. 
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Safety Considerations 

General This is a Safety Class I instrument (provided with terminal for protective earthing). BEFORE 

Operation APPLYING POWERverify that the power transformer primary is matched to the available line 
voltage, the correct fuse is installed, and Safety Precautions are taken (see the following warnings). 
In addition, note the instrument’s external markings which are described under “Safety Symbols.” 

General l 

Warnings and 
Cautions 

l 

BEFORE SWITCHING ON THE INSTRUMENT, the protective earth terminal of the 
instrument must be connected to the protective conductor of the (mains) powercord. The mains 
plug shall only be inserted in a socket outlet provided with a protective earth contact. The 
protective action must not be negated by the use of an extension cord (power cable) without a 
protective conductor (grounding). Grounding one conductor of a two-conductor outlet is not 
sufficient protection. 

Servicing instructions are for use by service-trained personnel. To avoid dangerous electric shock, 
do not perform any servicing unless qualified to do so. 

If  this instrument is to be energized via an auto-transformer (for voltage reduction) make sure 
the common terminal is connected to the earth terminal of the power source. 

Any interruption of the protective (grounding) conductor (inside or outside the instrument) or 
disconnecting the protective earth terminal will cause a potential shock hazard that could result in 
personal injury. 

Whenever it is likely that the protection has been impaired, the instrument must be made 
inoperative and be secured against any unintended operation. 

Only fuses with the required rated current, voltage, and specified type (normal blow, time delay, 
etc.) should be used. Do not use repaired fuses or short circuited fuseholders. To do so could 
cause a shock or fire hazard. 

Do not operate the instrument in the presence of flammable gasses or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

Do not install substitute parts or perform any unauthorized modification to the instrument. 

Adjustments described in the manual are performed with power supplied to the instrument while 
protective covers are removed. Energy available at many points may, if contacted, result in 
personal injury. 

Any adjustment, maintenance, and repair of the opened instrument under voltage should be 
avoided as much as possible, and when inevitable, should be carried out only by a skilled person 
who is aware of the hazard involved. 

Capacitors inside the instrument may still be charged even if the instrument has been 
disconnected from its source of supply. 

Safety Symbols 

Instruction manual symbol. The product will be marked with this symbol when it is necessary for the 
user to refer to the instruction manual in order to protect against damage to the product. 

$ Indicates Hazardous Voltages 

Earth terminal (sometimes used in manual to indicate circuit common connected to grounded chassis). 

Warning The WARNING sign denotes a hazard. It calls attention to a procedure, practice, or the like, which, if 
not correctly performed or adhered to, could result in personal injury. Do not proceed beyond a 
WARNING sign until the indicated conditions are fully understood and met. 

Caution The CAUTION sign denotes a hazard. It calls attention to an operating procedure, practice, or the 
like, which, if not correctly performed or adhered to, could result in damage to or destruction of part 
or all of the product. Do not proceed beyond a CAUTION sign until the indicated conditions are fully 
understood or met. 
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New editions are complete revisions of the manual. Update packages, which are 
issued between editions, contain additional and replacement pages to be merged 
into the manual by the customer. The dates on the title page change only when a 
new edition is published. 

A software and/or firmware code may be printed before the date; this indicates the 
version level of the software and/or firmware of this product at the time of the 
manual or update was issued. Many product updates and fixes do not require 
manual changes and, conversely, manual corrections may be done without 
accompanying product changes. Therefore, do not expect a one to one 
correspondence between product updates and manual updates. 

Edition 1 February 1990 01652-90905 
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List of Effective Pages 

The List of Effective Pages gives the date of the current edition and of any pages 
changed in updates to that edition. Within the manual, any page changed since the 
last edition is indicated by printing the date the changes were made on the bottom 
of the page. If an update is incorporated when a new edition of the manual is 
printed, the change dates are removed from the bottom of the pages and the new 
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General Information 

Introduction This Service Manual explains how to test, adjust, and service the Hewlett-Packard 
1652B/1653B Logic Analyzer. This manual is divided into six sections: 

0 1 - General Information. 

0 2 - Installation. 

l 3 - Performance Tests. 

l 4 - Adjustments and Calibration. 

l 5 - Replaceable Parts. 

l 6 - Service. 

For easier access, the Service section is presented in four sub-sections: 

l 6A - Theory of Operation. 

l 6B - Self Tests. 

l 6C - Troubleshooting. 

l 6D - Assembly Removal and Replacement. 

Information for operating, progr amming, and interfacing the HP 1652BJ1653B is 
contained in the HP 1652B/1653B Operating and Programming manual set 
supplied with each instrument. 

Section 1, “General Information,” includes a description of the HP 1652B/1653B 
logic analyzer, including its specifications, options, available accessories, and 
recommended test equipment for maintaining the instrument. 

Listed on the title page of this manual is a microfiche part number. This number 
can be used to order 4 by 6- inch microfilm transparencies of the manual. Each 
microfiche contains up to 96 photo-duplicates of the manual pages. The 
microfiche package also includes the latest Manual Changes supplement and 
pertinent Service Notes. 
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This Service Manual explains how to test, adjust, and service the Hewlett-Packard
1652B/1653B Logic Analyzer. This manual is divided into six sections:

• 1 - General Information.

• 2 - Installation.

• 3 - Performance Tests.

• 4 - Adjustments and Calibration.

• 5 - Replaceable Parts.

• 6 - Service.

For easier access, the Service section is presented in four sub-sections:

• 6A - Theory of Operation.

• 6B - Self Tests.

• 6C - Troubleshooting.

• 6D - Assembly Removal and Replacement.

Information for operating, programming, and interfacing the HP 1652B/1653B is
contained in the HP 1652B/1653B Operating and Programming manual set
supplied with each instrument.

Section I, "General Information," includes a description of the HP 1652B/1653B
logic analyzer, including its specifications, options, available accessories, and
recommended test equipment for maintaining the instrument.

Listed on the title page of this manual is a microfiche part number. This number
can be used to order 4 by 6- inch microflIm transparencies of the manual. Each
microfiche contains up to 96 photo-duplicates of the manual pages. The
microfiche package also includes the latest Manual Changes supplement and
pertinent Service Notes.
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Instruments The instrument serial number is located on the rear panel. Hewlett-Packard uses a 

Covered by this two part serial number consisting of a four-digit prefix and a five-digit suffix 

Manual 
separated by a letter (for example, OOOOAOOOOO). The prefix is the same for all 
identical instruments and changes only when a modification is made that affects 
parts compatibility. The suffix is assigned and is different for each instrument. 
This manual applies directly to instruments with the serial prefix shown on the title 
page* 

An instrument manufactured after the printing of this manual may have a serial 
number prefix that is not listed on the title page. This unlisted serial prefix 
indicates the instrument is different from those described in this manual. The 
manual for this newer instrument is accompanied by a Manual Changes 
supplement. This supplement contains “change information” that explains how to 
adapt the manual to the newer instrument. 

In addition to change information, the supplement may contain information for 
correcting errors in the manual. To keep this manual as current and accurate as 
possible, Hewlett-Packard recommends that you periodically request the latest 
Manual Changes supplement. The supplement for this manual is identified with 
the manual print date and part number, both of which appear on the 
page. Complimentary copies of the supplement are available from 
Hewlett-Packard. 

manual title 

Safety This product is a Safety Class 1 instrument (provided with a protective earth 

Considerations terminal). Review the instrument and manual for safety markings and instructions 
before you begin operating this instrument. Specific warnings, cautions, and 
instructions are placed wherever applicable throughout the manual. These 
precautions must be observed during all phases of operation, service, and repair of 
the instrument. Failure to comply with these precautions, or with specific warnings 
elsewhere in this manual, violates safety standards of design, manufacture, and 
intended use of this instrument. 

Hewlett-Packard assumes no liability for the customer’s failure to comply with 
these safety requirements. 
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The instrument serial number is located on the rear panel. Hewlett-Packard uses a
two part serial number consisting of a four-digit prefix and a five-digit suffix
separated by a letter (for example, OOOOAOOOOO). The prefix is the same for all
identical instruments and changes only when a modification is made that affects
parts compatibility. The suffIx is assigned and is different for each instrument.
This manual applies directly to instruments with the serial prefix shown on the title
page.

An instrument manufactured after the printing of this manual may have a serial
number prefix that is not listed on the title page. This unlisted serial prefix
indicates the instrument is different from those described in this manual. The
manual for this newer instrument is accompanied by a Manual Changes
supplement. This supplement contains "change information" that explains how to
adapt the manual to the newer instrument.

In addition to change information, the supplement may contain information for
correcting errors in the manual. To keep this manual as current and accurate as
possible, Hewlett-Packard recommends that you periodically request the latest
Manual Changes supplement. The supplement for this manual is identified with
the manual print date and part number, both of which appear on the manual title
page. Complimentary copies of the supplement are available from
Hewlett-Packard.

This product is a Safety Class 1 instrument (provided with a protective earth
terminal). Review the instrument and manual for safety markings and instructions
before you begin operating this instrument. Specific warnings, cautions, and
instructions are placed wherever applicable throughout the manual. These
precautions mnst be observed during all phases of operation, service, and repair of
the instrument. Failure to comply with these precautions, or with specific warnings
elsewhere in this manual, violates safety standards of design, manufacture, and
intended use of this instrument.

Hewlett-Packard assumes no liability for the customer's failure to comply with
these safety requirements.

HP 16528/16538
Service Manual



Product The HP 1652B/1653B logic analyzers are general purpose instruments featuring 

Description measurement capabilities in all three domains of interest to the digital system 
designer: Analog, Timing, and State. Each of these domains is available to the 
user separately or in an interactive combination. 

The HP 1652B includes an 80.channel, 35 MHz state, 100 MHz timing logic 
analyzer, selectable in 16 channel groupings with a 2-channel, 100 MHz, 400 
Msample/s digitizing oscilloscope. The HP 1653B includes an 32.channel, 25 MHz 
state, 100 MHz timing logic analyzer, also selectable in 16 channel groupings with a 
2-channel, 100 MHz, 400 Msample/s digitizing oscilloscope. Both analyzers can be 
configured as two independent state analyzers or one state and one timing 
analyzer. Two channels of oscilloscope measurement can be added to any 
configuration. Some of the main features of the analyzer include the following: 

Simultaneous state/state, or simultaneous state/timing analysis. 

Time interval; number of states; pattern search; minimum, maximum, and 
average time interval statistics. 

Transitional timing to store data only when there is a transition. 

Clock qualifiers, storage qualification, time and number of state tagging, and 
prestore. 

Small lightweight probing. 

Some of the main features of the digitizing oscilloscope include the following: 

l 2 channels of 400 Msamples/s digitizing for 100 MHz bandwidth single-shot 
analysis. 

l 2k memory depth 

l Automatic pulse parameters which display time between markers, acquires 
until capturing specified time between markers, and performs statistical 
analysis on time between markers. 

l Arming by either analyzer or BNC input. 

l 60 mV through 40 V full screen resolution. 

HP 16528/l 6538 
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l Lightweight miniprobes. 
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Product
Description

The HP 1652B/1653B logic analyzers are general purpose instruments featuring
measurement capabilities in all three domains of interest to the digital system
designer: Analog, Timing, and State. Each of these domains is available to the
user separately or in an interactive combination.

The HP 1652B includes an 80-channel, 35 MHz state, 100 MHz timing logic
analyzer, selectable in 16 channel groupings with a 2-channe~ 100 MHz, 400
Msample/s digitizing oscilloscope. The HP 1653B includes an 32-channel, 25 MHz
state, 100 MHz timing logic analyzer, also selectable in 16 channel groupings with a
2-channel, 100 MHz, 400 Msample/s digitizing oscilloscope. Both analyzers can be
configured as two independent state analyzers or one state and one timing
analyzer. Two channels of oscilloscope measurement can be added to any
configuration. Some of the main features of the analyzer include the following:

• Simultaneous state/state, or simultaneous state/timing analysis.

• Time interval; number of states; pattern search; minimum, maximum, and
average time interval statistics.

• Transitional timing to store data only when there is a transition.

• Clock qualifiers, storage qualification, time and number of state tagging, and
prestore.

• Small lightweight probing.

Some of the main features of the digitizing oscilloscope include the following:

HP 16528/16538
Service Manual

•

•

•

•

•

•

2 channels of 400 Msamples/s digitizing for 100 MHz bandwidth single-shot
analysis.

2k memory depth

Automatic pulse parameters which display time between markers, acquires
until capturing specified time between markers, and performs statistical
analysis on time between markers.

Arming by either analyzer or BNe input.

60 mV through 40 V full screen resolution.

Lightweight miniprobes.
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Other main features of the HP 1652B/1653B include the following: 

l A user interface consisting of a panel keyboard with a Rotary Pulse Generator 
(RPG) knob. 

l Nine-inch white phosphor, high resolution monitor. 

l 3.5inch floppy disk drive. 

l HP-IB and RS-232C interfaces for hardcopy output to a printer or controller 
interface. 

Accessories 
Supplied 

The following accessories are supplied with the HP 1652B/1653B Logic Analyzer: 

l Woven probe cable (HP part number 01650-61607) with a 40.pin connector on 
. each side, 17 signal lines, 18 return lines, 2 chassis ground lines, and 2 power 

lines. Each power line supplies + 5 volts for preprocessor power. Each cable 
supplies 600 milliamperes with a maximum power available from the 
HP 1652B/1653B of 2 amperes. Five probe cables are supplied with the 
HP 1652B and two are supplied with the HP 1653B. 

l Probe Tip Assemblies (HP part number 01650-61608) that provide 16 data 
channels, 1 clock channel, and 1 ground lead per pod assembly. The probe 
input specifications are listed in the Logic Analyzer Specifications of this 
section. Five Probe Tip Assemblies are supplied with the HP 1652B and two 
are supplied with the HP 1653B. 

l Grabbers for the probe tip assemblies are supplied in packages of 20 (HP part 
number 5959-0288). One-hundred grabbers (5 packages) are supplied with 
the HP 1652B and 40 grabbers (2 packages) are supplied with the HP 1653B. 

l Two HP 10430A lO:l, 1 MS& 6.5 pF, 1 m mini-probes. 

l Two right angle BNC adapters (HP part number 1250-0076). 

l One BNC-to-mini probe adapter (HP part number 125001454). 

l One Operating System Disk. 

l One Performance Verification Disk. 

l One 2.3 meter (7.5 feet) Power Cord (see section 2, “Installation,” for the 
available power cords). 

0 

One Operating and Reference Manual Set . 

One Programming Reference Manual. 

l One Service Manual. 

- 

l One RS-232C Loopback Connector. 

General 
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Accessories
Supplied

Other main features of the HP 1652B/1653B include the following:

• A user interface consisting of a panel keyboard with a Rotary Pulse Generator
(RPG) knob.

• Nine-inch white phosphor, high resolution monitor.

• 3.5-inch floppy disk drive.

• HP-IB and RS-232C interfaces for hardcopy output to a printer or controller
interface.

The following accessories are supplied with the HP 1652B/1653B Logic Analyzer:

• Woven probe cable (HP part number 01650-61607) with a 4O-pin connector on
each side, 17 signal lines, 18 return lines, 2 chassis ground lines, and 2 power
lines. Each power line supplies +5 volts for preprocessor power. Each cable
supplies 600 milliamperes with a maximum power available from the
HP 1652B/1653B of 2 amperes. Five probe cables are supplied with the
HP 1652B and two are supplied with the HP 1653B.

• Probe Tip Assemblies (HP part number 01650-61608) that provide 16 data
channels, 1 clock channel, and 1 ground lead per pod assembly. The probe
input specifications are listed in the Logic Analyzer Specifications of this
section. Five Probe Tip Assemblies are supplied with the HP 1652B and two
are supplied with the HP 1653B.

• Grabbers for the probe tip assemblies are supplied in packages of 20 (HP part
number 5959-0238). One-hundred grabbers (5 packages) are supplied with
the HP 1652B and 40 grabbers (2 packages) are supplied with the HP 1653B.

• Two HP 10430A 10:1, 1 MQ, 6.5 pF, 1 m mini-probes.

• Two right angle BNC adapters (HP part number 1250-0076).

• One BNC-to-mini probe adapter (HP part number 1250-1454).

• One Operating System Disk.

• One Performance Verification Disk.

• One 2.3 meter (7.5 feet) Power Cord (see section 2, "Installation," for the
available power cords).

• One Operating and Reference Manual Set.

• One Programming Reference Manual.

• One Service Manual.

• One RS-232C Loopback Connector.
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Accessories 
Available 

The following accessories are available for the HP 1652B/l653B Logic Analyzer: 

l Termination Adapter (HP part number 01650-63201). 

l HP Model 10269C General Purpose Probe Interface to connect the logic 
analyzer directly to microprocessor preprocessors. 

l Preprocessors for specific microprocessors and bus systems (for more 
information see your Hewlett-Packard Sales/Service Offices). 

l lO:l, lOO:l, 10 MS& 10 pf resistive divider probe set, 1.5 m (HP 1002OA). 

l BNC to BNC cable, 1.2 m (HP 10503A). 

l 24-pin IC test clip (HP 102llA). 

l BNC-to-BNC ac coupling capacitor (HP 10240B). 

1O:l Probes: 

l 1 MQ 7.5 pF miniprobe, 1 m (HP 10435A). 

l 1 MQ 10 pF miniprobe, 2 m (HP 10433A). 

1:l Probes: 

l 36 pF miniprobe, 1 m (HP 10438A). 

l 62 pF miniprobe, 2 m (HP 10439A). 

l 50 S2 miniprobe, 2 m (HP 10437A). 

1OO:l Probes: 

l 10 MQ, 2.5 pF miniprobe, 2 m (HP lOWA). 

l Soft Carrying Case (HP part number 1540-1066). 

l HP Model 1008A Option 006 Testmobile. 

l HP Model 92192A 3.5~inch Microfloppy Disks (box of ten). 

l Rackmount Kit (HP part number 5061-6175). 

HP 16528/1653B General Information 
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The following accessories are available for the HP 1652B/1653B Logic Analyzer:

• Termination Adapter (HP part number 01650-63201).

• HP Model10269C General Purpose Probe Interface to connect the logic
analyzer directly to microprocessor preprocessors.

• Preprocessors for specific microprocessors and bus systems (for more
information see your Hewlett-Packard Sales/Service Offices).

• 10:1, 100:1, 10 MQ, 10 pf resistive divider probe set, 1.5 m (HP 10020A).

• BNC to BNC cable, 1.2 m (HP 10503A).

• 24-pin IC test clip (HP 1021IA).

• BNC-to-BNC ac coupling capacitor (HP 1024OB).

10:1 Probes:

• 1 MQ, 7.5 pF miniprobe, 1 m (HP 10435A).

• 1 MQ, 10 pF miniprobe, 2 m (HP 10433A).

1:1 Probes:

• 36 pF miniprobe, 1 m (HP 10438A).

• 62 pF miuiprobe, 2 m (HP 10439A).

• 50 Q miniprobe, 2 m (HP 10437A).

100:1 Probes:

• 10 MQ, 2.5 pF miniprobe, 2 m (HP l0440A).

• Soft Carrying Case (HP part number 1540-1066).

• HP Model1008A Oplion 006 Teslmobile.

• HP Model 92192A 3.5-iuch Microfloppy Disks (box of len).

• Rackmount Kit (HP part number 5061-6175).

General Information
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Logic Analyzer 
Specifications 

Probes 

State Mode 

Timing Mode 

The following specifications are the performance standards or limits against which 
the HP 1652B/1653B logic analyzer is tested. 

Minimum Swing: 600 mV peak-to-peak. 

Threshold Accuracy olt;age Range Accuraq 
-2.ov to + 2.ov t 150 mV 
-9.9v to -2.N & 300 mV 
-I- 2.w to -I- 9.9v t 300 mV 

Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on the 
HP 1653B). With time or state counting, minimum time between states is 60 ns 
(16.67 MHz). Both mixed and demultiplexed clocking use master-slave clock 
timing. The master clock must follow the slave clock by at least 10 ns and precede 
the next slave clock by ~50 ns. 

Clock Pulse ‘Width: ~10 ns at threshold. 

Setup Time: Data must be present prior to the clock transition, > 10 ns. 

Hold Time: Data must be present after the rising clock transition, 0 ns. 

Data must be present after the falling clock transition, 0 ns (HP 1653B). Data 
must be present after the falling L clock transition, 0 ns (HP 1652B). Data must be 
present after the falling J, K, M, and N clock transition, 1 ns (HP 1652B). 

Minimum Detectable Glitch: 5 a~ wide at the tlxe&&L 

Logic Analyzer The following operating characteristics are not specifications, but are typical 

Operating operating characteristics for the HP 1652B/1653B logic analyzer. These 

Characteristics 
characteristics are included as additional information for the user.. 

Probes Input RC: 100 KQ t 2% shunted by approximately 8 pF at the probe tip. 

Dynamic Range: & 10 volts about the threshold. 

‘ITL Threshold Preset: + 1.6 volts. 

ECL Threshold Preset: -1.3 volts. 

Threshold Range: -9.9 to + 9.9 volts in 0.1 volt increments. 

Threshold Setting: Threshold levels may be defined for pods 1 and 2 individually 
(HP 1653B). Threshold levels may be defined for pods 1,2, and 3 on an individual 
basis and one threshold may be defined for pods 4 and 5 (HP 1652B). 

HP 1652B/1653B . 
Service Manual 
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Logic Analyzer
Specifications

Probes

The following specifications are the performance standards or limits against which
the HP 1652B/1653B logic analyzer is tested.

Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy: Voltage Range

-2.0V to + 2.0V
-9.9V to -2.1V
+2.1V to +9.9V

Accuracy

± 150mV
± 300mV
± 300mV

State Mode Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on the
HP 1653B). With time or state counting, minimum time between states is 60 ns
(16.67 MHz). Both mixed and demultiplexed clocking use master-slave clock
timing. The master clock must follow the slave clock by at least 10 ns and precede
the next slave clock by 2:50 ns.

Clock Pulse Width: 2: 10 us at threshold.

Setup Time: Data must be present prior to the clock transition, 2: 10 us.

Hold Time: Data must be present after the rising clock transition, 0 ns.

Data must be present after the falling clock transition, 0 ns (HP 1653B). Data
must be present after the falling L clock transition, 0 ns (HP 1652B). Data must be
present after the falling J, K, M, and N clock transition, 1 US (HP 1652B).

TiminQ. Mode

Logic Analyzer
Operating
Characteristics

Probes

HP 16528/16538
Service Manual

Minimum Detedable Glitch: 5 lIS wide at the tbre&bQld.

The following operating characteristics are not specifications, but are typical
operating characteristics for the HP 1652B/1653B logic analyzer. These
characteristics are included as additional information for the user.

Input RC: 100 KQ ± 2% shunted by approximately 8 pF at the probe tip.

Dynamic Range: ± 10 volts about the threshold.

TTL Threshold Preset: + 1.6 volts.

ECL Threshold Preset: -1.3 volts.

Threshold Range: -9.9 to + 9.9 volts in 0.1 volt increments.

Threshold Setting: Threshold levels may be defined for pods 1 and 2 individually
(HP 1653B). Threshold levels may be defined for pods 1, 2, and 3 on an individnal
basis and one threshold may be defined for pods 4 and 5 (HP 1652B).

General Information
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Minimum Input Overdrive: 250 mV or 30% of the input amplitude, whichever is 
greater. 

- 

Maximum Voltage: 2 40 volts peak. 

Maximum Power Available Through Cables: 600 mA at SV per cable; 2 amp @ 
5V per HP 1652Bl1653B. 

Measurement 
Configurations Analyzer Configurations: 

Analvzer 1 
Timing 
Off 
State 
Off 
Timing 
State 
State 
Off 

Analvzer 2 
Off 
Timing 
Off 
State 
State 
Timing 
State 
Off 

Channel Assignment: Each group of 16 channels (a pod) can be assigned to 
Analyzer 1, Analyzer 2, or remain unassigned. The HP 1652B contains 5 pods; the 
HP 1653B contains 2 pods. 

- 

State Analysis Memory 

Data Acquisition: 1024 samples/channel. 

Trace Specification 

Clocks: Five clocks (HP 1652B) or two clocks (HP 1653B) are available and can 
be used by either one or two state analyzers at any time. Clock edges can be ORed 
together and operate in single phase, two phase demultiplexing, or two phase 
mixed mode. The clock edge is selectable as positive, negative, or both edges for 
each clock. 

Clock Qualifier: The high or low level of four ORed clocks (HP 1652B) or one 
clock (HP1653B) can be ANDed with the clock specification. Setup time: 20 ns; 
hold time: 5 ns. 

Pattern Recognizers: Each recognizer is the AND combination of bit (0, 1, or X) 
patterns in each label. Eight pattern recognizers are available when one state 
analyzer is on. Four are available to each analyzer when two state analyzers are on. 

Range Recognizers: Recognizes data which is numerically between or on two 
specified patterns (ANDed combination of zeros and/or ones). One range term is 
available .and is assigned to the first state analyzer turned on. The maximum size is 
32 bits and on a maximum of 2 pods. 

General Information 
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Minimum Inpnt Overdrive: 250 mV or 30% of the input amplitude, whichever is
greater.

Maximum Voltage: ± 40 volts peak.

Maximum Power Available Through Cables: 600 rnA at 5V per cable; 2 amp @
5V per HP 1652B/1653B.

Measurement
Configurations Analyzer Configurations:

Analyzer 1
Timing
Off
State
Off
Timing
State
State
Off

Analyzer 2
Off
Timing
Off
State
State
Timing
State
Off

State Analysis

General Information
1-8

Channel Assignment: Each group of 16 channels (a pod) can be assigned to
Analyzer 1, Analyzer 2, or remain unassigned. The HP 1652B contains 5 pods; the
HP 1653B contains 2 pods.

Memory

Data Acquisition: 1024 samples/channel.

Trace Specification

Clocks: Five clocks (HP 1652B) or two clocks (HP 1653B) are available and can
be used by either one or two state analyzers at any time. Clock edges can be ORed
together and operate in single phase, two phase demultiplexing, or two phase
mixed mode. The clock edge is selectable as positive, negative, or both edges for
each clock.

Clock Qualifier: The high or low level of four ORed clocks (HP 1652B) or one
clock (HP1653B) can be ANDed with the clock specification. Setup time: 20 ns;
hold time: 5 ns.

Pattern Recognizers: Each recognizer is the AND combination of bit (0, 1, or X)
patterns in each label. Eight pattern recognizers are available when one state
analyzer is on. Four are available to each analyzer when two state analyzers are on.

Range Recognizers: Recognizes data which is numerically between or on two
specified patterns (ANDed combination of zeros and/or ones). One range term is
available and is assigned to the first state analyzer turned aD. The maximum size is
32 bits and on a maximum of 2 pods.

HP 16528/16538
Service Manual



Qualifier: A user-specified term that can be anystate, nostate, a single pattern 
recognizer, range recognizer, or logical combination of pattern and range 
recogmzers. 

Sequence Levels: There are eight levels available to determine the sequence of 
events required for trigger. The trigger term can occur anywhere in the first seven 
sequence levels. 

Branching: Each sequence level has a branching qualifier. When satisfied, the 
analyzer will restart the sequence or branch to another sequence level. 

Occurrence Counter= Sequence qualifier may be specified to occur up to 65535 
times before advancing to the next level. 

Storage Qualification: Each sequence level has a storage qualifier that specifies 
the states that are to be stored. 

Enable/Disable: Defines 
window can be qualified. 

a window of post-trigger storage. States stored in this 

Prestore: Stores two qualified states that precede states that are stored. 

Tagging 

State Tagging: Counts the number of qualified states between each stored state. 
A measurement can be shown relative to the previous state or relative to trigger. 
Maximum count is 4.4 X (10 to the 12th power). 

Time Tagging: Measures the time between stored states, relative to either the 
previous state or to the trigger. Maximum time between states is 48 hours. 

With tagging on, the acquisition memory is halved; minimum time between states is 
60 ns. 

Symbols 

Pattern Symbols: A mnemonic can be defined for the specific bit pattern of a 
label. When the data display is SYMBOL, a mnemonic is displayed where the bit 
pattern occurs. Bit patterns can include zeros, ones, and don’t cares. 

Range Symbols: A mnemonic can be defmed covering a range of values. Bit 
pattern for lower and upper limits must be defined as a pattern of zeros and ones. 
When the data display is SYMBOL, values within the specified range are displayed 
as mnemonic + offset from the base of the range. 

Number of Pattern and Range Symbols: 200 per HP 1652B/1653B. 

Symbols can be down-loaded over RS-232C and HP-IB. 

HP 1652B/1653B 
Service Manual 
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Qualifier: A user-specified term that can be anystate, nostate, a single pattern
recognizer, range recognizer, or logical combination of pattern and range
recogmzers.

Sequence Levels: There are eight levels available to determine the sequence of
events required for trigger. The trigger term can occur anywhere in the fIrst seven
sequence levels.

Branching: Each sequence level has a branching qualifIer. When satisfIed, the
analyzer will restart the sequence or branch to another sequence level.

Occurrence Counter: Sequence qualifIer may be specified to occur up to 65535
times before advancing to the next level.

Storage Qualification: Each sequence level has a storage qualifIer that specifies
the states that are to be stored.

Enable/Disable: Defmes a window of post-trigger storage. States stored in this
window can be qualifIed.

Prestore: Stores two qualifIed states that precede states that are stored.

Tagging

State Tagging: Counts the number of qualifIed states between each stored state.
A measurement can be shown relative to the previous state or relative to trigger.
Maximum count is 4.4 X (10 to the 12th power).

Time Tagging: Measures the time between stored states, relative to either the
previous state or to the trigger. Maximum time between states is 48 hours.

With tagging on, the acquisition memory is halved; minimum time between states is
6005.

Symbols

Pattern Symbols: A mnemonic can be defmed for the specific bit pattern of a
label. When the data display is SYMBOL, a mnemouic is displayed where the bit
pattern occurs. Bit patterns can include zeros, ones, and don't cares.

Range Symhols: A nmemonic can be defmed covering a range of values. Bit
pattern for lower and upper limits must be defIned as a pattern of zeros and ones.
When the data display is SYMBOL, values within the specifIed range are displayed
as mnemonic + offset from the base of the range.

Number of Pattern and Range Symbols: 200 per HP 1652B/1653B.

Symbols can be down-loaded over RS-232C and HP-IB.

General Information
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State Compare Mode 

This mode performs a post-processing 
data and the compare data image. 

bit-by-bit comparison of the acquired 

Compare Image: This is created by copying a state acquisition into the compare 
image buffer. It allows editing of any bit in the compare image to a zero, one, or 
don’t ear-e. 

Compare Image Boundaries: Each channel (column) in the compare image can 
be enabled or disabled via bit masks in the compare image. Upper and lower 
ranges of states (rows) in the compare image can be specified. Any data bits that 
do not fall within the enabled channels and the specified range are not compared. 

Stop Measurement: Repetitive acquisitions may be halted when the comparison 
between the current state acquisition and the current compare image is equal or 
not equal. 

Displays: Compare Listing display shows the compare image and bit masks. The 
Difference Listing display highlights differences between the current state 
acquisition and the current compare image. 

State X-Y Chart Display 

This function plots the value of the specified label on the y-axis versus states or 
another label on the x-axis. Both axes can be scaled by the user. 

Markers: The markers are correlated to state listing, state compare, and state 
waveform displays. They are available as pattern, time, or statistics (with time 
counting on), and states (with state counting on). 

Accumulate: Chart display is not erased between successive acquisitions. 

State Waveform Display 

This function displays a state acquisition in a waveform format. 

States/div: 1 to 104 states. 

Delay: -1023 to 1024 states. 

Accumulate: The waveform display is not erased between successive acquisitions. 

Overlay Mode: Multiple channels can be displayed on one waveform display line. 
The primary use is to view a summary of bus activity. 

Maximum Number of Displayed Waveforms: 24. 

General information 
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State Compare Mode

This mode performs a post-processing bit-by-bit comparison of the acquired state
data and the compare data image.

Compare Image: This is created by copying a state acquisition into the compare
image buffer. It allows editing of any bit in the compare image to a zero, one, or
don't care.

Compare Image Boundaries: Each channel (column) in the compare image can
be enabled or disabled via bit masks in the compare image. Upper and lower
ranges of states (rows) in the compare image can be specified. Any data bits that
do not fall within the enabled channels and the specified range are not compared.

Stop Measurement: Repetitive acquisitions may be halted when the comparison
between the current state acquisition and the current compare image is equal or
not equal.

Displays: Compare Listing display shows the compare image and bit masks. The
Difference Listing display highlights differences between the current state
acquisition and the current compare image.

State X-Y Chart Display

This function plots the value of the specified label on the y-axis versus states or
another label on the x-axis. Both axes can be scaled by the user.

Markers: The markers are correlated to state listing, state compare, and state
waveform displays. They are available as pattern, time, or statistics (with time
counting on), and states (with state counting on).

Accumulate: Chart display is not erased between successive acquisitions.

State Waveform Display

This function displays a state acquisition in a waveform format.

Slates/div: 1 to 104 states.

Delay: -1023 to 1024 states.

Accumulate: The waveform display is not erased between successive acquisitions.

Overlay Mode: Multiple channels can be displayed on one waveform display line.
The primary use is to view a summary of bus activity.

Maximum Number of Displayed Waveforms: 24.

HP 16528/16538
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Timing 
Analysis 

Markers: The markers are correlated to state listing, state compare, and X-Y 
chart displays. The markers can be used for pattern, time, or statistics (with time 
counting on), and states (with state counting on). 

Transitional Timing Mode 

A sample is stored in acquisition memory only 
stored with each sample allows reconstruction 

when the data changes. A time 
of a waveform display. Time 

tag 
covered by a full memory acquisition varies with the number of pattern changes in 
the data. 

Sample Period: 10 ns. 

Maximum Time Covered By Data: 5,000 seconds. 

Minimum Time Covered by Data: 10.24 ,US. 

Glitch Capture Mode 

Data sample and glitch information is stored every sample period. 

Sample Period: 20 ns to 50 ms in a l-2-5 sequence dependent on seconds/division 
and delay settings. 

Memory Depth: 512 samples/channel. 

Time Covered by Data: Sample period X 512. 

Waveform Display 

Sec/div: 10 ns to 100 s; 0.01% resolution. 

Screen Delay: -2500 s to 2500 s. The presence of data is dependent on the number 
of transitions in data between the trigger and trigger plus delay (transitional 
timing). 

Accumulate: The waveform display is not erased between successive acquisitions. 

Hardware Delay: &(20 ns to 10 ms). 

Overlay Mode: Multiple channels can be displayed on one waveform display line. 
The primary use is to view a summary of bus activity. 

Maximum Number Of Displayed Waveforms: 24. 

Time Interval Accuracy 

Channel to Channel Skew: 4 ns typical. 

HP 1652B/1653B 
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Markers: The markers are correlated to state listing, state compare, and X-Y
chart displays. The markers can be used for pattern, time, or statistics (with time
counting on), and states (with state counting on).

Transitional Timing Mode

A sample is stored in acquisition memory only when the data changes. A time tag
stored with each sample allows reconstruction of a waveform display. Time
covered by a full memory acquisition varies with the number of pattern changes in
the data.

Sample Period: 10 ns.

Maximum Time Covered By Data: 5,000 seconds.

Minimum Time Covered by Data: 10.24 fls.

Glitch Capture Mode

Data sample and glitch information is stored every sample period.

Sample Period: 20 ns to 50 ms in a 1-2-5 sequence depeudent on seconds/division
and delay settings.

Memory Depth: 512 samples/channel.

Time Covered by Data: Sample period X 512.

Waveform Display

Sec/div: 10 ns to 100 s; 0.01% resolution.

Screen Delay: -2500 s to 2500 s. The presence of data is dependent on the number
of transitions in data between the trigger and trigger plus delay (transitional
timing).

Accumulate: The waveform display is not erased between successive acquisitions.

Hardware Delay: ±(20 ns to 10 ms).

Overlay Mode: Multiple channels can be displayed on one waveform display line.
The primary use is to view a summary of bus activity.

Maximum Number Of Displayed Waveforms: 24.

Time Interval Accuracy

Channel to Channel Skew: 4 ns typical.

General Information
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Sample Period Accuracy: 0.01% of sample period. - 

Time Interval Accuracy: 
of time interval reading). 

2 (sample period + channel-to-channel skew + 0.01% 

Trigger Specification 

Asynchronous Pattern: Trigger on an asynchronous pattern less than or greater 
than a specified duration. The pattern is the logical AND of a specified low, high, 
or don’t care for each assigned channel. If the pattern is valid but the duration is 
invalid, there is a 20 ns reset time before the instrument will look for patterns again. 

Greater Than Duration: Minimum duration is 30 ns to 10 ms with 10 ns or 0.01% 
resolution, whichever is greater. Accuracy is + 0 ns to -20 ns. Trigger occurs at 
pattern + duration. 

Less Than Duration: Maximum duration is 40 ns to 10 ms with 10 ns or 0.01% 
resolution, whichever is greater. Pattern must be valid for at least 20 ns. Accuracy 
is + 20 ns to -0 ns. Trigger occurs at the end of the pattern. 

Glitch/Edge Triggering: Trigger on a glitch or edge following a valid duration of 
an asynchronous pattern while the pattern is still present. Edge can be specified as 
rising, falling, or either. Less than duration forces glitch and edge triggering off. 

Measurement Autoscale (Timing Analyzer Only) 
and Display 

Functions Autoscale searches for and displays channels with activity on the pods assigned to 
the timing analyzer. 

General Information 
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Acquisition Specifications 

Arming: Each analyzer can be armed by the run key, the other analyzer, the 
oscilloscope, or the external trigger in port. 

Trace Mode: Single mode acquires data once per trace specification. Repetitive 
mode repeats single mode acquisitions until stop is pressed or until the time 
interval between two specified patterns is less than or greater than a specified 
value, or within or not within a specified range. There is only one trace mode when 
two analyzers are on. 

Labels 

Channels may be grouped together and given up to a six character name. Up to 20 
labels in each analyzer may be assigned with up to 32 channels per label. The 
primary use is for naming groups of channels such as address, data, and control 
busses. 

-- 
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Measurement
and Display

Functions
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Sample Period Accuracy: 0.01% of sample period.

Time Interval Accuracy: :!: (sample period + channel-to-channel skew + 0.01%
of time interval reading).

Trigger Specification

Asynchronous Pattern: Trigger on an asynchronous pattern less than or greater
than a specified duration. The pattern is the logical AND of a specified low, high,
or don't care for each assigned channel. If the pattern is valid but the duration is
invalid, there is a 20 ns reset time before the instrument wi11look for patterns again.

Greater Than Duration: Minimum duration is 30 ns to 10 ms with 10 ns or 0.01%
resolution, whichever is greater. Accuracy is +0 ns to -20 ns. Trigger occurs at
pattern + duration.

Less Than Duration: Maximum duration is 40 ns to 10 ms with 10 ns or 0.01%
resolution, whichever is greater. Pattern must be valid for at least 20 ns. Accuracy
is + 20 ns to -0 ns. Trigger occurs at the end of the pattern.

Glitch/Edge Triggering: Trigger on a glitch or edge following a valid duration of
an asynchronous pattern while the pattern is still present. Edge can be specified as
rising, falling, or either. Less than duration forces glitch and edge triggering off.

Autoscale (Timing Analyzer Only)

Autoscale searches for and displays channels with activity on the pods assigned to
the timing analyzer.

Acquisition Specifications

Arming: Each analyzer can be armed by the run key, the other analyzer, the
oscilloscope, or the external trigger in port.

Trace Mode: Single mode acquires data once per trace specification. Repetitive
mode repeats single mode acquisitions until stop is pressed or until the time
interval between two specified patterns is less than or greater than a specified
value, or within or not within a specified range. There is oDly one trace mode when
two analyzers are on.

Labels

Channels may be grouped together and given up to a six character name. Up to 20
labels in each analyzer may be assigned with up to 32 channels per label. The
primary use is for naming groups of channels such as address, data, and control
bu~ses.

HP 16528/16538
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F Indicators 

Activity Indicators: Provided in the Configuration, State Format, and Timing 
Format menus for identifying high, low, or changing states on the inputs. 

Markers: Two markers (X and 0) are shown as dashed lines on the display. 

Trigger: The trigger is displayed as a vertical dashed line in the timing waveform 
display and as line 0 in the state listing display. 

Marker Functions 

Time Interval: The X and 0 markers measure the time interval between one point 
on a timing waveform and trigger, two points on the same timing waveform, two 
points on different waveforms, or two states (time tagging on). 

Delta States (State Analyzer Only): The X and 0 markers measure the number of 
tagged states between one state and trigger, or between two states. 

Patterns: The X and 0 markers can be used to locate the nth occurrence of a 
specified pattern before or after trigger, or after the beginning of data. The 0 
marker can also find the nth occurrence of a pattern before or after the X marker. 

Statistics: The X to 0 marker statistics are calculated for repetitive acquisitions. 
Patterns must be specified for both markers and statistics are kept only when both 
patterns can be found in an acquisition. Statistics are minimum X to 0 time, 
maximum X to 0 time, average X to 0 time, and ratio of valid runs to total runs. 

Run/Stop Functions 

Run: Starts the acquisition of data in a specified trace mode. 

Stop: In single trace mode or the first run of a repetitive acquisition, STOP halts 
the acquisition and displays the current acquisition data. For subsequent runs in 
repetitive mode, STOP halts the acquisition of data and does not change current 
display. 

Data Display/Entry 

Display Modes: State listing; timing waveforms; interleaved, time-correlated 
listing of two state analyzers (time tagging on); time-correlated state listing and 
timing waveform display (state listing in upper half, timing waveform in lower half, 
and time tagging on). 

Timing Waveform: Pattern readout of timing waveforms at X or 0 marker. 

Bases: Binary, Octal, Decimal, Hexadecimal, ASCII (display only), and 
User-defined symbols. 

HP 16528/1653B 
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Indicators

Activity Indicators: Provided in the Configuration, State Format, and Timing
Format menus for identifying high, low, or changing states on the inputs.

Markers: Two markers (X and 0) are shown as dashed lines on the display.

Trigger: The trigger is displayed as a vertical dashed line in the timing waveform
display and as line 0 in the state listing display.

Marker Functions

Time Interval: The X and 0 markers measure the time interval between one point
on a timing waveform and trigger, two points on the same timing waveform, two
points on different waveforms, or two states (time tagging on).

Delta States (State Analyzer Only): The X and 0 markers measure the number of
tagged states between one state and trigger, or between two states.

Patterns: The X and 0 markers can be used to locate the nth occurrence of a
specified pattern before or after trigger, or after the beginning of data. The 0
marker can also frod the nth occurrence of a pattern before or after the X marker.

Statistics: The X to 0 marker statistics are calculated for repetitive acquisitions.
Patterns must be specified for both markers and statistics are kept only when both
patterns can be found in an acquisition. Statistics are minimum X to 0 time,
maximum X to 0 time, average X to 0 time, and ratio of valid runs to total runs.

Run/Stop Functions

Run: Starts the acquisition of data in a specified trace mode.

Stop: In single trace mode or the first run of a repetitive acquisition, STOP halts
the acquisition and displays the current acquisition data. For subsequent runs in
repetitive mode, STOP halts the acquisition of data and does not change current
display.

Data Display/Entry

Display Modes: State listing; timing waveforms; interleaved, time-correlated
listing of two state analyzers (time tagging on); time-correlated state listing and
timing waveform display (state listing in upper half, timing waveform in lower half,
and time tagging on).

Timing Waveform: Pattern readout of timing waveforms at X or 0 marker.

Bases: Binary, Octal, Decimal, Hexadecimal, ASCII (display only), and
User-defined symbols.

General Information
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Oscilloscope 
Specifications 

Vertical 

Horizontal Time Interval Measurement Accuracy: - ‘(2% X s/div + 0.01% X delta-t + 
500 ps). 

Trigger Sensitivity: 10% of full screen. 

The following specifications are the performance standards or limits against which 
the oscilloscope in the HP 1652B/1653B is tested. 

Bandwidth (-3 dB): dc to 100 MHz (single shot). 

DC Gain Accuracy: t 3% of full scale. 

DC Offset Accuracy: t (2 mV + 2% of the channel offset + 2.5% of full scale). 

Voltage Measurement Accuracy (DC): (Gain accuracy + ADC resolution + 
Offset accuracy). 

- 

Oscilloscope The following operating characteristics are not specifications, but are typical 

Operating operating characteristics for the oscilloscope in the HP 1652B/1653B. These are 

Characteristics 
included as additional information for the user. 

VefiiCai Transition Time (10% to 90%): 5 3.5 ns. 
(at BNC) 

Number of Channels: 2. 

Vertical Sensitivity Range: 15 mV/div to 10 V/div (1:l probe). 

Vertical Sensitivity Resolution: Adjustable 2 digit resolution. 

Maximum Sample Rate: 400 MSamples/second. 

Analog-to-Digital Conversion: 6 bit real-time. 

Analog-to-Digital Resolution: t 1.6% of full scale. 

Waveform Record Length: 2048 points. 

Input R: 1 MQ 2 1% or 50 Q t 1%. 

Input C: Approximately 7 pF. 

Input Coupling: dc. 

HP 1652B/1653B 
Service Manual 
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Oscilloscope
Specifications

Vertical

Horizontal

Trigger

Oscilloscope
Operating
Characteristics

Vertical
(at BNC)
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The following specifications are the performance standards or limits against which
the oscilloscope in the HP 1652B/1653B is tested.

Bandwidth (-3 dB): dc to 100 MHz (single shot).

DC Gain Accuracy: :!: 3% of full scale.

DCOlTsetAccuracy: ± (2mV + 2% of the channe1 offset + 2.5% of full scale).

Voltage Measurement Accuracy (DC): (Gain accuracy + ADC resolution +
Offset accuracy).

Time Interval Measurement Accuracy: ±(2% X s/div + 0.01% X delta-t +
500 ps).

Sensitivity: 10% of full screen.

The following operating characteristics are not specifications, but are typical
operating characteristics for the oscilloscope in the HP 1652B/1653B. These are
included as additional information for the user.

Transition Time (10% to 90%): ::;; 3.5 ns.

Number of Channels: 2.

Vertical Sensitivity Range: 15 mV/div to 10 V/div (1:1 probe).

Vertical Sensitivity Resolution: Adjustable 2 digit resolution.

Maximum Sample Rate: 400 MSamples/second.

Analog-to-DigitaI Conversion: 6 bit real-time.

Analog-to-DigitaI Resolution: ± 1.6% of full scale.

Waveform Record Length: 2048 points.

Input R: 1 MQ ± 1% or 50 Q ± 1%.

Input C: Approximately 7 pF.

Input Coupling: de.

General Information
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Maximum Safe Input Voltage: - 

1 MQ input 
50 s2 input 

& 250 V [dc + peak ac (< 10 kHz)] 
t5VRMS 

DC Offset Range (19 Probe): 

Vertical Sensitivitv Available Offset 

DC Offset Resolution (1:l Probe): 

550 mV/div Ir2.ov 
100 mV/div - 200 mV/div *lOV 
500 mV/div - 1 Vfdiv k5OV 
22 V/&v kl25V 

t5 V max if input impedance is at 50 Q. 

Vertical Sensitivitv Resolution 

5 50 mV/div 200 pv 
100 mVJdiv - 200 mV/div 1mV 
500 mVfdiv - 1 V/div 5mV 
~2 Vfdiv 25 mV or 4 digits of 

resolution, whichever --. 
is greater 

Probe Factors: Any integer ratio from 1:l to 1OOO:l. 

Channel Isolation: 40 dB: dc to 50 MHz. 

30 dB: 50 MHz to 100 MHz (with channels at equal sensitivity). 

Horizontal Timebase Range: 5 ns/div to 5 s/div. 

Timebase Resolution: 

Time/Division Setting Resolution 

t < 10 ns/div 
t > 10 nsldiv 

100 ps 
adjustable with 
3digit resolution 

Delay Pre-trigger Range: 

Time/Division Setting Delay 

5 ns s s/div 5 500 ns 5 X (sec/div) 
500 ns 5 s/div 5 5 s 2.5~s 

General Information 
1-16 

HP 16528/1653B 
Service Manual 

Maximum Safe Input Voltage:

IMQinput
50 Q input

DC OlTset Range (1:1 Probe):

Vertical Sensitivity

± 250 V [dc + peak ac « 10 kHz)]
± 5VRMS

Available OlTset

:s50 mV/div
100 mV/div - 200 mV/div
500 mV/div - 1 V/div
~2 V/div

±5 V max if input impedance is at 50 Q.

DC Offset Resolution (1:1 Probe):

±2.0V
±lOV
±50V
±125V

Vertical Sensitivity

:s50 mV/div
100 mV/div - 200 mV/div
500 mV/div -1 V/div
~2 V/div

Probe Factors: Any integer ratio from 1:1 to 1000:1.

Cbannel Isolation: 40 dB: de to 50 MHz.

Resolution

200 "V
ImV
5mV
25 mV or 4 digits of
resolution, whichever
is greater

30 dB: 50 MHz to 100 MHz (witb channels at equal sensitivity).

Horizontal Timebase Range: 5 ns/div to 5 s/div.

Timebase Resolution:

General Information
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Time/Division Setting

t< 10 ns/div
t~10 ns/div

Delay Pre-trigger Range:

Time/Division Setting

5 ns :s s/div :s 500 ns
500 ns :s s/div :s 5 s

Resolution

lOOps
adjustable with
3-digit resolution

Delay

5 X (see/div)
2.5 "S

HP 16528/16538
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Delay Post-trigger Range: 

Time/Division Setting Available Delav 

25 ms - 5 s/div 
100,~s - 25 msjdiv 
5 ns - lOO&div 

Trigger Triggering on either input channel, rising or falling edge. 

40 X (sldiv) 
1s 
10,000 X (s/div) 

Trigger Level Range: dc Offset -~5 divisions. 

Trigger Level Resolution (1:l Probe): 

Trieeer Level Resolution 

550 mV/div 
100 mV/ div - 200 mV/div 
500 mV/div - 1 Vldiv 
~2 Vldiv 

400 pv 
2mV 
10 mV 
50 mV 

Arming: Armed by the Run key, external BNC low input, or by Analyzer 1 or 2. 

Trigger Modes 

Immediate: Triggers immediately after the condition is met. 

Edge: Triggers on the rising or falling edge from channel 1 or 2. 

Auto-Trigger: Self-triggers if no trigger condition is found within approximately 1 
second after arming. 

Trigger Out: Arms Analyzer 1 or 2, or triggers the rear panel BNC. 

Waveform Display Formats: 1 to 8 oscilloscope waveforms can be displayed. 
Display 

Display Resolution: 500 points horizontally, 240 points vertically. 

Display Modes 

Normal: New acquisitions replace old acquisitions on screen. 

Accumulate: New acquisitions are added to the screen and displayed with the 
previous acquisitions until a parameter is changed and a new acquisition is made. 

Average: New acquisitions are averaged with older acquisitions and displayed. 
The maximum number of averages is 256. 

HP 1652B/1653B 
Service Manual 

General Information 
1-17 

Delay Post-trigger Range:

Time/Division Setting

25 ms - 5 s/div
100 flS - 25 ms/div
5 ns - 100,us/div

Trigger Triggering on either input channel, rising or falling edge.

Trigger Level Range: dc Offset ±5 divisions.

Trigger Level Resolution (1:1 Probe):

Trigger Level

~50mV/div

100 mV/ div - 200 mV/div
500 mV/div - 1 V/div
<:2 V/div

Available Delay

40 X (s/div)
15
10,000 X (s/div)

Resolution

400 ,uV
2mV
lOmV
50mV

Waveform
Display

HP 16528/16538
Service Manual

Arming: Armed by the Run key, external BNe low input, or by Analyzer 1 or 2.

Trigger Modes

Immediate: Triggers immediately after the arming condition is met.

Edge: Triggers on the rising or falling edge from channell or 2.

Auto-Trigger: Self-triggers if no trigger condition is found within approximately 1
second after arming.

Trigger Onto Arms Analyzer 1 or 2, or triggers the rear panel BNe.

Display Formats: 1 to 8 oscilloscope waveforms can he displayed.

Display Resolution: 500 points horizontally, 240 points vertically.

Display Modes

Normal: New acquisitions replace old acquisitions on screen.

Accnmulate: New acquisitions are added to the screen and displayed with the
previous acquisitions until a parameter is changed and a new acquisition is made.

Average: New acquisitions are averaged with older acquisitions and displayed.
The maximum number of averages is 256.

General Information
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Overlay: Channels 1 and 2 can be overlayed in the same display area. 

Connect-the-dots: 
straight lines. 

Provides a display of the sample points which are connected bY 

Waveform Reconstruction: A reconstruction filter fills in the missing data points 
when the timebase is set to 5 100 ns/d.ivision or when the timebase setting is 
reduced to a point where there are fewer than 500 data samples on the screen. 

Waveform Math: Display capability of A-B, B-A, and A + B functions is provided. 

Mixed Mode: Oscilloscope plus logic analyzer displays on the same screen. 

Measurement Time Markers: Two vertical markers labeled X and 0. Voltage levels are 
Aids displayed for each marker. Time interval measurements can be made between any 

two events. 

Automatic Search: Searches for a specified absolute or percentage 
a positive or negative edge with count adjustable from 1 to 1024. 

voltage level at 

Auto Search Statistics: Displays mean, maximum, and minimum values for 
elapsed time from X to 0 markers for multiple runs. The number of valid runs 
and total number of runs are also displayed. 

Trigger Level Marker: A horizontal trigger level marker is displayed in the 
Trace/Trigger menu only. 

Automatic Measurements: The following pulse parameter measurements can be 
performed automatically: 

Frequency 
Period 
v P-P 
Rise time 
Fall time 
Preshoot 
Overshoot 
+ pulse width 
- pulse width 

Grid: Selectable (On/Off). 

Setup Aids 

Autoscale: Automatically sets the vertical and horizontal ranges, offset, and 
trigger levels to display the input signals. This requires an amplitude above 10 mV 
peak, and a frequency between 50 Hz and 100 MHz. 

General Information 
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Aids
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Overlay: Channels 1 and 2 can be overlayed in the same display area.

Connect-the-dots: Provides a display of the sample points which are connected by
straight lines.

Waveform Reconstruction: A reconstruction flIter fills in the missing data points
when the timebase is set to ,;; 100 ns/division or when the timebase setting is
reduced to a point where there are fewer than 500 data samples on the screen.

Waveform Math: Display capability of A-B, B-A, and A +B functions is provided.

Mixed Mode: Oscilloscope plus logic analyzer displays on the same screen.

Time Markers: Two vertical markers labeled X and O. Voltage levels are
displayed for each marker. Time interval measurements can be made between any
two events.

Automatic Search: Searches for a specified absolute or percentage voltage level at
a positive or negative edge with count adjustable from 1 to 1024.

Auto Search Statistics: Displays mean, maximum, and minimum values for
elapsed time from X to 0 markers for multiple runs. The number of valid runs
and total number of runs are also displayed.

Trigger Level Marker: A horizontal trigger level marker is displayed in the
TraceITrigger menu only.

Automatic Measurements: The following pulse parameter measurements can be
performed automatically:

Frequency
Period
Vp-p
Rise time
Fall time
Preshoot
Overshoot
+ pulse width
- pulse width

Grid: Selectable (On/Off).

Setup Aids

Autoscale: Automatically sets the vertical and horizontal ranges, offset, and
trigger levels to display the input signals. This requires an amplitude above 10 mV
peak, and a frequency between 50 Hz and 100 MHz.

HP 16528/16538
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Preset= Scales the vertical range, offset, and trigger level to predetermined values 
for displaying ECL or TTL waveforms. 

beset Vertical Range 

TT.L* 1.5 v 
ECL” 500 mV 

* Values when Probe = 1O:l. 

Trigger Level 

1.60 V 
-1.3 v 

Calibration: Offset, attenuation, gain, trigger level, delay, and set to defaults. 

Probe Compensation Source: The external BNC supplies a square wave signal of 
approximately-400 mV to -900 mV at approximately 1.25 kHz. 

Interactive 
Measurements 

Acquisition Oscilloscope, timing, and state can occur simultaneously or in series. 

Mixed 
Displays 

Timing channels and oscilloscope channels can be displayed on the same screen. 
Multiple state machine listings can be displayed with time tags on the same screen. 
Timing channels can be displayed with a state listing with Time Tags turned on. 
State listings with time tags, timing channels, and oscilloscope channels can be 
displayed on the same screen. 

Time 
Correlation 

Time Interval 
Accuracy 
between 
Modules 

All modules are time correlated with the exception of when the oscilloscope is 
being armed by the logic analyzer, and when the oscilloscope is not in trigger 
immediate mode. 

Equals the sum of channel to channel time interval accuracies of each machine 
used for a measurement. 

General The following general characteristics for the HP 1652B/1653B include the 

Characteristics environment operating conditions, shipping weights, and instrument dimensions. 

Operating Temperature 

Environment 
Instrument: Operating: O°C to +55”C (32°F to + 131°F). 

Non-operating: -4OOC to + 70°C (-40°F to + 158°F). 

Probes and Cables: O°C to 65OC ( + 32°F to + 149°F). 

Disk Media: 10°C to 50°C (+ 50°F to + 149°F). 

HP 16528/1653B 
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Preset: Scales the vertical range, offset, and trigger level to predetermined values
for displaying ECL or TIL waveforms.

Preset

TIL'
ECL'

vertical Range

1.5 V
500mV

Offset

2.5 V
-1.3 V

Trigger Leve!

1.60 V
-1.3 V

Interactive
Measurements

Acquisition

Mixed
Displays

Time
Correlation

Time Interval
Accuracy
between
Modules

General
Characteristics

, Values when Probe = 10:1.

Calibration: Offset, attenuation, gain, trigger level, delay, and set to defaults.

Probe Compensation Source: The external BNC supplies a square wave signal of
approximately -400 mV to -900 mVat approximately 1.25 kHz.

Oscilloscope, timing, and state can occur simultaneously or in series.

Timing channels and oscilloscope channels can be displayed on the same screen.
Multiple state machine listings can be displayed with time tags on the same screen.
Timing channels can be displayed with a state listing with Time Tags turned on.
State listings with time tags, timing channels, and oscilloscope channels can be
displayed on the same screen.

All modules are time correlated with the exception of when the oscilloscope is
being armed by the logic analyzer, and when the oscilloscope is not in trigger
immediate mode.

Equals the sum of channel to channel time interval accuracies of each machine
used for a measurement.

The following general characteristics for the HP 1652B/1653B include the
environment operating conditions, shipping weights, and instrument dimensions.

Operating
Environment

Temperature

Instrument: Operating: O'C to +55'C (32'F to +131°F).
Non-operating: _40°C to +70°C (-40'F to + 158°F).

HP 16528/16538
Service Manual

Probes and Cables: D'C to 65'C ( + 32'F to + 149'F).

Disk Media: lOoC to 5DoC ( + 5DoF to + 149"F).

General Information
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Humidity 

Instrument: Operating: Up to 95% relative humidity (non-condensing) at 
+40°C(+1040F). 
Non-operating: Up to 90% relative humidity at + 65OC 
(+149"F). 

Disk Media: 8% to 80% relative humidity at + 40°C ( + 104°F). 

Altitude 

Operating: Up to 4600 meters (15,000 ft). 
Non-operating: Up to 15,300 meters (50,000 ft). 

Vibration 

Operating: Random vibration 5 to 500 Hz, 10 minutes per axis, 0.3 g (rms) 
Non-operating: Random vibration 5 to 500 Hz, 10 minutes per axis, 2.41 g (rms); 
Resonant search 5 to 500 Hz swept sine, 1 Octave/minute sweep rate, 0.75 g 
(O-peak), 5 minute resonant dwell at 4 resonances per axis. 

Power 
Requirements 115/230 Vat, -25% to + 15%, 48 to 66 Hz, 200 W max. 

- 
Weight 10.0 kg (22 lbs) net weight; 18.6 kg (41 Ibs) shipping weight. 

mensions Refer to the outline drawing below. 

1 . 

2. Dimensions are in millimetres and (inches). 

NOTES 

Dimensions are for general information only. 
If dimensions are required For building special 
enclosures, contact your HP field engineer. 

194.3 
(7.65”) 

J45OlC13 
425.4 (16.75”) 

Figure 1-l. HP 16528/1653B Dimensions 
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Humidity

Instrument: Operating: Up to 95% relative humidity (non-condensing) at
+40°C ( +104°F).
Non-operating: Up to 90% relative humidity at + 65°C
(+ 14~F).

Power
Requirements

Weight

Disk Media: 8% to 80% relative humidity at +40°C ( +104°F).

Altitude

Operating: Up to 4600 meters (15,000 ft).
Non-operating: Up to 15,300 meters (50,000 ft).

Vibration

Operating: Random vibration 5 to 500 Hz, 10 minutes per axis, 0.3 g (rms)
Non-operating: Random vibration 5to 500 Hz, 10 minutes per axis, 2.41 g (rms);
Resonant search 5 to 500 Hz swept sine, 1 Octave/minute sweep rate, 0.75 g
(O-peak), 5 minute resonant dwell at 4 resonances per axis.

115/230 Vac, -25% to +15%, 48 to 66 Hz, 200 W max.

10.0 kg (22Ibs) net weight; 18.6 kg (41Ibs) shipping weight.

Dimensions Refer to the outline drawing below.

.-J NOTES

Dimensions ore for general informalion only
If dimensions ore req"ired for building speciel
enclosures, contoct your HP field engineer

;:: Dimensions ore in millimetres ,mO (InCnes!

f-ol.~---439,4 (17.3,,)---••1

I.. 352.5 (14.3"l--..j

11.~--355_6 (14.0"l--..j I • 422.3 (t5,52") '1
-t § 1 1

194.3
(7.65" )

I I = 1
L-

I .1I • 425.4 (16.75")
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Recommended Table l-1 lists the test equipment required to test performance, make adjustments, 

Test Equipment and troubleshoot the HP 1652B/l653B Logic Analyzer. The table includes the 
critical specifications of the test equipment and lists each procedure in which the 
equipment is required. Other equipment may be substituted if it meets or exceeds 
the critical specifications listed in the table. 

Table l-1. Recommended Test Equipment 

Instrument 

Oscilloscope 

Critical Specifications 

dual channel 
dc to 300 MHz 

Recommended 
Model 

HP 545024: 

Use* 

P 

Pulse 
Generator 

5 ns pulse width 
20 ns period 
1.3 ns risetime 
double pulse 
100 kHz Repetition Rate 
Overshoot: 5% of Amp. 

HP 816WO20 P 

Pulse 
Generator 

Signal 
Generator 

Power 
SUPPlY 

DC Power 
SUPPlY 

Digital 
Voltmeter 

Power Meter/ 
Power Sensor 

Power 
Splitter 

Risetime 5300 ps Picosecond Pulse A 
Labs 2700C 

Frequency: 100 kHz to 300 MHz HP 8656B P 
Output Accuracy: -+l dB 

210.2 v output HP 6216C P 
current: 0 to 0.4 amperes 

Range: t 100 mV to t5 V HP 6114A p, A 
Accuracy: 20.1% 

5.5 digit resolution HP 3478A PAT 
Accuracy: 20.025% 

1 to 500 MHg -70 dBm to 0 dBm, -~1.2% HP 436A/ P 
HP 8482A 

50 ohms type N, outputs differ by < 0.15 dB HP 11667A P 

Adapter Type N male to HP Part Number P 
BNC female (qty. 2) 1250-0780 

* P = Performance Tests A = Adjustments T = Troubleshooting 
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Recommended
Test Equipment

Table 1-1 lists the test equipment required to test performance, make adjustments,
and troubleshoot the HP 1652B/1653B Logic Analyzer. The table includes the
critical specifications of the test equipment and lists each procedure in which the
equipment is required. Other equipment may be substituted if it meets or exceeds
the critical specifications listed in the table.

Table 1-1. Recommended Test Equipment

Recommended
Instrument Critical Specifications Model Use*

Oscilloscope dual channel HP54502A P
dc to 300 MHz

Pulse 5 ns pulse width HP816W02O P
Generator 20ns period

1.3 ns risetime
double pulse
100 kHz Repetition Rate
Overshoot: 5% of Amp.

Pulse Risetime S 300 ps Picosecond Pulse A
Generator Labs 2700C

Signal Frequency: 100 kHz to 300 MHz HP8656B P
Generator Output Accuracy: ± 1 dB

Power ± 10.2 V output HP6216C P
Supply current: 0 to 0.4 amperes

DC Power Range: ±100 mV to ±5 V HP6114A P,A
Supply Accuracy: ±0.1%

Digital 5.5 digit resolution HP3478A P,A,T
Voltmeter Accuracy: ±0.025%

Power Meter/ 1 to 500 MHz, -70 dBm to 0 dBm, ± 1.2% HP436A/ P
Power Sensor HP8482A

Power 50 ohms type N, outputs differ by < 0.15 dB HPl1667A P
Splitter

Adapter Type N male to HP Part Number P
BNC female (qty. 2) 1250-0780

* P = Performance Tests A = Adjustments T = Troubleshooting

HP 16526/16536
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Table l-l. Recommended Test Equipment (Continued) 

Instrument 

Adapter 

Adapter 

Critical Specifications 

Type N male to 
BNC male 

BNC(female)-to-Dual Banana 

Recommended 
Model 

HP Part Number 
1250-0082 

HP Part Number 
1251-2277 

Use* 

P 

P, A 

Adapter 

Power Supply 
Cable 

50 ohm feedthrough (Qty 2) 

No Substitute 

HP 101OOC 

54503-61604 

P 

A 

BNC Cable (male-to-male) 4%inch (Qty 2) 

Cable Banana (male)-to-Banana (male) (Qty 2) 

Cable Type N (male) 240inch 

BNC Tee lM,2F (Qty 2) 

HP 10503A p, A 

HP 11000-60001 P,A 

HP 11500B ’ P 

HP Part Number P 
1250-0781 

Coupler 

Resistor 

BNC male-to-male (Qty 2) 

2 Ohms, 25 Watts 

HP 1250-0216 P 

HP Part Number T 
0811-1390 

* P = Performance Tests A = Adjustments T = Troubleshooting 

- 
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Table 1-1. Recommended Test Equipment (Continued)

Recommended
Instrument Critical Specifications Model Use*

Adapter Type N male to HP Part Number P
BNCmale 1250-0082

Adapter BNC(female)-to-Dual Banana HP Part Number P,A
1251-2277

Adapter 50 ohm feedthrough (Oty 2) HP 10100C P

Power Supply No Substitute 54503-61604 A
Cable

BNCCable (male-to-male) 48-inch (Oty 2) HP 10503A P,A

Cable Banana (male)-to-Banana (male) (Oty2) HP 11000-60001 P,A

Cable Type N (male) 24-inch HP 11500B P

BNCTee 1M,2F (Oty 2) HP Part Number P
1250-0781

Coupler BNC male-to-male (Oty 2) HP 1250-0216 P

Resistor 2 Ohms, 25 Watts HP Part Number T
0811-1390

* P = Performance Tests A = Adjustments T = Troubleshooting

General Information
1-22

HP 16528/16538
Service Manual



Contents 

Section 2: Installation 
Introduction .......................................................... 2-l 
Safety Considerations .................................................. 2-1 
InitialInspection......................................................2- 1 
Operating Disk Installation ............................................. 2-l 
Power Requirements .................................................. 2-1 
Line Voltage Selection ................................................. 2-2 
Power Cable ......................................................... 2-3 
Applying Power ...................................................... 2-3 
User Interface ........................................................ 2-5 
HP-IBInterfacing ..................................................... 2-5 
HP-IB AddressSelection .............................................. 2-6 
RS=232=CInterface....................................................2- 7 
RS-232-C Configuration ............................................... 2-7 
Degaussing the Display ................................................ 2-9 
Operating Environment ........ ‘. .. ; .................................... 2-9 
Storage and Shipment ................................................. 2-9 
TaggingforService....................................................2- 9 
OriginalPackaging.. ................................................ ..2- 9 
OtherPackaging.. ................................................. ..2-10 
Cleaning Requirements ............................................... 2-10 

Contents

Section 2: Installation

Introduction 2-1
Safety Considerations 2-1
Initial Inspection 2-1
Operating Disk Installation 2-1
Power Reqnirements 2-1
Line Voltage Selection 2-2
Power Cable 2-3
Applying Power 2-3
User Interface 2-5
HP-IB Interfacing 2-5
HP-IB Address Selection 2-6
RS-232-C Interface 2-7
RS-232-C Configuration 2-7
Degaussing the Display 2-9
Operating Environment 2-9
Storage and Shipment 2-9
Tagging for Service 2-9
Original Packaging 2-9
Other Packaging 2-10
Cleaning Reqnirements 2-10



Installation 

Introduction This section of the manual contains information and instructions necessary for 
setting up the HP 1652B/l653B Logic Analyzer. This includes inspection 
procedures, power requirements, hardware connections and configurations, and 
packaging information. 

Safety The safety symbols used with Hewlett-Packard instruments are illustrated in the 

Considerations front of this manual. WARNING and CAUTION symbols and instructions should 
be reviewed before operating the instrument. These warnings and cautions must 
be followed for your own protection and to avoid damaging the instrument. 

Initial 
Inspection 

Inspect the shipping container for damage. If the shipping container or cushioning 
material is damaged, keep it until the contents of the shipment have been checked 
for completeness and the instrument has been checked mechanically and 
electrically. The contents of the shipment are listed under “Accessories Supplied” 
inSection 1. If the contents are incomplete, if there is mechanical damage or 
defect, or if the instrument does not operate properly, notify the nearest 
Hewlett-Packard office. If the shipping container is damaged, or the cushioning 
materials show signs of stress, notify the carrier as well as the Hewlett-Packard 
office. Keep the shipping materials for the carrier’s inspection. The 
Hewlett-Packard office will arrange for repair or replacement at HP option 
without waiting for claim settlement. 

Operating Disk The instrument is shipped with a yellow protective disk in the disk drive. Before 

Installation applying power to the instrument, remove the protective disk from the disk drive 
and install the operating system disk. Reinstall the protective disk whenever the 
instrument is to be transported. 

Power The HP 1652B/1653B Logic Analyzer requires a power source of either 115 Vat or 

Requirements 230 Vat, -22% to + lo%, single phase, 48 to 66 Hz, 200 Watts maximum power. 

ub BEFORE CONNECTING POWER TO THIS INSTRUMENT, be sure the Line 
Caution Voltage Select switch on the rear panel of the instrument is set properly and the 

correct fuse is installed. 
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2

This section of the manual contains information and instructions necessary for
setting up the HP 1652B/1653B Logic Analyzer. This includes inspection
procedures, power requirements, hardware connections and configurations, and
packaging information.

The safety symbols used with Hewlett-Packard instruments are illustrated in the
front of this manual. WARNING and CAUTION symbols and instructions should
be reviewed before operating the instrument. These warnings and cautions must
be followed for your own protection and to avoid damaging the instrument.

Inspect the shipping container for damage. If the shipping container or cushioning
material is damaged, keep it until the contents of the shipment have been checked
for completeness and the instrument has been checked mechanically and
electrically. The contents of the shipment are listed under "Accessories Supplied"
in Section 1. If the contents are incomplete, if there is mechanical damage or
defect, or if the instrument does not operate properly, notify the nearest
Hewlett-Packard office. If the shipping container is damaged, or the cushioning
materials show signs of stress, notify the carrier as well as the Hewlett-Packard
office. Keep the shipping materials for the carrier's inspection. The
Hewlett-Packard office will arrange for repair or replacement at HP option
without waiting for claim settlement.

The instrument is shipped with a yellow protective disk in the disk drive. Before
applying power to the instrument, remove the protective disk from the disk drive
and install the operating system disk. Reinstall the protective disk whenever the
instrument is to be transported.

The HP 1652B/1653B Logic Analyzer requires a power source of either 115 Vac or
230 Vac, -22% to +10%, single phase, 4S to 66 Hz, 200 Watts maximum power.

BEFORE CONNECTING POWER TO THIS INSTRUMENT, be sure the Line
Voltage Select switch on the rear panel of the instrument i~ set properly and the
correct fuse is installed.

Installation
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Line Voltage 
Selection 

When shipped from the factory, the line voltage selector is set and an appropriate 
fuse is installed for operating the instrument in the country of destination. 

-. 

To operate the instrument from a power source other than the one set at the 
factory: 

1. Turn the rear power switch to the OFF position and remove the power cord 
from the instrument. 

2. Remove the fuse module by carefully prying at the top center of the module 
until you can grasp it and pull it out by hand (see figure 2-l). 
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0 1650E82 

LINE FILTER 
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Figure 2-1. Removing the Fuse Module 

- 

Line Voltage
Selection

When shipped from the factory, the line voltage selector is set and an appropriate
fuse is installed for operating the instrument in the country of destination.

To operate the instrument from a power source other than the one set at the
factory:

1. Turn the rear power switch to the OFF position and remove the power cord
from the instrument.

2. Remove the fuse module by carefully prying at the top center of the module
until you can grasp it and pull it out by hand (see figure 2-1).

/ LINE FILTER

SWITCH ASSEMBLY
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3. Reinsert the fuse module with the arrow for the appropriate line voltage 
aligned with the bar on the line filter assembly switch (see figure 2-2). 

115v 230V 

3.0 A FUSE 3.0 A FUSE 

Figure 2-2. Fuse Module Settings 

4. Reconnect the power cord, turn the rear power switch to the ON position, 
and continue normal operation. 

Power Cable This instrument is equipped with a three-wire power cable. When connected to an 
appropriate AC power outlet, this cable grounds the instrument cabinet. The type 
of power cable plug shipped with the instrument depends on the country of 
destination. See Table 2-1 for the option numbers of available power cables and 
plug configurations. 

Applying Power When power is applied to the HP 1652B/1653B, a power-up self test is 
automatically performed. For information on the power-up self test, refer to 
section 3. 
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3. Reinsert the fuse module with the arrow for the appropriate line voltage
aligned with the bar on the line filter assembly switch (see figure 2-2).

115V
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Figure 2-2. Fuse Module Settings

4. Reconnect the power cord, turn the rear power switch to the ON position,
and continue normal operation.

This instrument is equipped with a three-wire power cable. When connected to an
appropriate AC power outlet, this cable grounds the instrument cabinet. The type
of power cable plug shipped with the instrument depends on the country of
destination. See Table 2-1 for the option numbers of available power cables and
plug configurations.

When power is applied to the HP 1652B/1653B, a power-up self test is
automatically performed. For information on the power-up self test, refer to
section 3.
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Table 2-l. Power Plug Cord Configurations -- 

Singapore 

Straight (Shielded> 
India (Unpolarized 

in many nations) 

Taiwan 

United States and 
Canada only 

*Part number shown for plug is industry identifier for plug only. Number shown for cable is HP part number for 
complete cable including plug. 

c+These cords are included in the CSA certification approval of the equipment. 
E=:“;Lh Ground 

N3d”M 

- 
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Table 2·1. Power Plug Cord Configurations

! PLUG TYPE CABLE PLUG DESCRIPTION LENGTH COLOR COUNTRY
PART NO. IN/CM

OPT 900 q 8120-1351 Straight .S51363A 90/228 Grey United Kingdom,
8120-1703 90 0 90/228 Mi nt Gray Cyprus,

Nige~ic,

Zimbabwe,
Singapore

250V

OPT 901 8120-1369 Straight ·NZS5198/ASC 79/200 Gray Austral '0

250V~
8120-0696

I

90 0 87/221 Mi nt Gray New Ze<ll and

•
I ,

OPl" 902 8120-1689 ! Stroignt .CEE7-Yl1 79/200 Mi nt Gray East and West Europe.

~
812C-1692 90 0 79/200 Mint Groy Saud i Arabia.
8120-2857 Strc;ght (Sh ieldedl 79/200 Coco Brown So. Af rico,

I

lndia (Unpolorized
I in mony notions1

250V

OPT 903.· 8120-1378 Straight .NEMA5-15P 90/228 Jade Gray
!

United Stotes.

~
8120-1521 90 0 90/228 Jade Gray Can ado •
8120-1992 Streight (Medicol) 95/244 Block i Me" i co.

UL544 Phi II ipines,
Taiwan

125V

OPT 904 .... 8120-0698 Straight .NEMA6-15P 90/228 81 ack Untted States,

~
Canada

~ Q 0

I ,,
0

250V

OPT 905 8120-1396 CEE22-V1 30/76 J<lde Grey Fo, interconnect.ing

~
8120-1625 (System Cabinet Use) 96/244 system components ood

250V peripherals.

I
Un; ted States oed

Canedo only

250V

OPT 906 , 8120-2104 Straight .SEV1011 79/200 M;rd Gray S.. ; tzer land

~
8120-2296 1959-24507 79/200 Min t Gray

Type 12
90'

250Y :
OPT 912 I

8120-2956 Straight -OHCKI07 79/200 M; nt Gray uenmark

~
8120-2957 90' 79/200 Mi rlt Gray

I ,

220V

OPT 917 8120-4211 Straight SABS164 79/200 Joae Gray !Republ ic of South Afr i co

B120-4600 90' 79/200 • I nd i at I
ii'

250V

OPT 91. 8120-4753 Straight Miti 90/230 Dark Grey Jepon

~
8120-4754 90 0 90/230

10DV ,
R_v.' 'NCMl.S .RTOOD1Q

_Port number sho.. n for plug is industry identifier for plug only. Number shown for coble is HP port number for
complete cable including plug.

'_Tl1ese cords ore inCluded in the CSA cerlificotion approval of tne equipment
E"Ear th Ground
L"L ; ne
N"Neutrol
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User Interface The front-panel user interface of the HP 1652B/l653B consists of the front-panel 
keys, the KNOB, and the display. The interface allows you to configure the logic 
analyzer, each analyzer (machine) within the logic analyzer, and the oscilloscope in 
the logic analyzer. It also displays acquired data and measurement results. 

Using the front-panel interface is a process of: 

l selecting the desired menu with menu keys. 
l placing the cursor on the desired field within the menu by rotating the 

KNOB. 
l displaying the field options or current data by pressing the SELECT key. 
l selecting the desired option by rotating the KNOB or entering new data by 

using the KNOB or the keypad. 
l Starting and stopping data acquisition by using the RUN and STOP keys. 

For additional information on the user interface refer to the HP 1652B/1653B 
Front-Panel Operation Reference manual. 

HP-IB 
Interfacing 

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard’s implementation 
of IEEE Standard 4884978, “Standard Digital Interface for Programming 
Instrumentation.” HP-IB is a carefully defined interface that simplifies the 
integration of various instruments and computers into systems. The interface 
makes it possible to transfer messages between two or more HP-IB compatible 
devices. HP-IB is a parallel bus of 16 active signal lines divided into three 
functional groups according to function. 

. 

Eight signal lines, called data lines, are in the first functional group. The data lines 
are used to transmit data in coded messages. These messages are used to program 
the instrument function, transfer measurement data, and coordinate instrument 
operation. Input and output of all messages, in bit parallel-byte serial form, are 
also transferred on the data lines. A 7-bit ASCII code normally represents each 
piece of data. 

Data is transferred by means of an interlocking “Handshake” technique which 
permits data transfer (asynchronously) at the rate of the slowest active device used 
in that transfer. The data byte control lines coordinate the handshaking and form 
the second functional group. 

The remaining five general interface management lines (third functional group) 
are used to manage the devices connected to the HP-IB. This includes activating 
all connected devices at once, clearing the interface, and other operations. 

The connections to the HP-IB connector on the rear panel are shown in figure 2-3. 
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The front-panel user interface of the HP 1652B/1653B consists of the front-panel
keys, the KNOB, and the display. The interface allows you to configure the logic
analyzer, each analyzer (machine) within the logic analyzer, and the oscilloscope in
the logic analyzer. It also di,plays acquired data and measurement results.

Using the front-panel interface is a process of:

• selecting the desired menu with menu keys.
• placing the cursor on the desired field within the menu by rotating the

KNOB.
• displaying the field options or current data by pressing the SELECT key.
• selecting the desired option by rotating the KNOB or entering new data by

using thc KNOB or the keypad.
• Starting and stopping data acquisition by using the RUN and STOP keys.

For additional information on the user interface refer to theHP 1652B/1653B
Front-Panel Operation Reference manual.

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard's implementation
of IEEE Standard 488-1978, "Standard Digital Interface for Progranuning
Instrumentation." HP-IB is a carefully defined interface that simplifies the
integration of various instruments and computers into systems. The interface
makes it possible to transfer messages between two or more HP-IB compatible
devices. HP-IB is a parallel bus of 16 active signal lines divided into three
functional groups according to function.

Eight signal lines, called data lines, are in the first functional group. The data lines
are used to transmit data in coded messages. These messages are used to program
the instrument function, transfer measurement data, and coordinate instrument
operation. Input and output of all messages, in bit parallel-byte serial form, are
also transferred on the data lines. A 7-bit ASCII code normally represents each
piece of data.

Data is transferred by means of an interlocking "Handshake" technique which
permits data transfer (asynchronously) at the rate of the slowest active device used
in that transfer. The data byte control lines coordinate the handshaking and form
the second functional group.

The remaining five general interface management lines (third functional group)
are used to manage the devices connected to the HP-IB. This includes activating
all connected devices at once, clearing the interface, and other operations.

The connections to the HP-IB connector on the rear panel are shown in figure 2-3.
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0101 

0102 

D103 

D104 

EOI 

DAV 

NRFD 

NDAC 

IFC (BCL) 

SRQ 

ATN (MRE > 

SHIELD 

01652~65 

D105 

0106 

D107 

D108 

REN 

P/O TWISTED PAIR WITH 6 

P/O TWISTED PAIR WITH 7 

P/O TWISTED PAIR WITH 8 SHOULD BE GROUNDED 
P/O TWISTED PAIR WITH 9 

NEAR TERMINATION OF 
OTHER WIRE OF TWISTED PAIR 

P/O TWISTED PAIR WITH 10 

P/O TWISTED PAIR WITH 11 
I 

SIGNAL GROUND 

a TYPE 57 MICRORIBBON CONNECTOR 

Figure 2-3. HP-IB Interface Connector 

HP=IB Address Each instrument connected to the HP-IB interface bus requires a unique address. 

Selection 

Installation HP 16528/1653B 
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The address provides a method for the system controller to select individual 
instruments on the bus. The address of the HP 1652B/1653B defaults at power up 
to decimal “07.” ‘To change the address of the HP 1652B/1653B proceed as follows: -- 

1. Press the I/O key on the front-panel keypad and the I/O menu will appear on 
screen. 

2. Rotate the KNOB until “I/O Port Configuration” is highlighted. 

3. Touch the SELECT key and the External I/O Port Configuration menu will 
appear on screen. 

External II0 Port Conliguration (Done) 

1 Printer connected to [RS-232-C] Control I et- connected to [HpIel 

RS-232-C Configuration 

Protocol : [piEm6Fq 

Stop Bits : I] 

Parity ’ jNone] 

Baud rate * 11 

Data Bits : 8 

HP16 Configuration 
HP18 Address : rj 

Psinter Information 

Pr lnter :lLaserJet] Paper ufdth : w] 

Figure 2-4. External l/O Port Configuration Menu 

4. Select the HP-IB Address field with the KNOB and press the SELECT key. 

5. When the pop-up field appears on screen, rotate the KNOB to select the 
desired HP-IB address. 

TYPE 57 MICRORI880N CONNECTOR

TWISTED PAIR WITH 6l
TWISTED PAIR WITH 7

TWISTED PAIR WITH 8 ,SHOULD BE GROUNDED
: NEAR TERMINATION OF

TWISTED PAIR WITH 9 JOTHER WIRE OF TWISTED PAIR
TWISTED PAIR WITH 10

TWISTED PAIR WITH 11

AL GROUND

1 1 13 D105

2 " 0106

3 " 0107

4 " 0108,
" '"

6 18 PIO

; 7 " PIO

8 " PIO

9 21 PIO

10 22 ! PIO

11 23 PIO

12 24 SIGN

V

D102

D103

0104

EOl

DAY

NRFD

NDAC

IF"e (Bel)

SPO

ATN (MRE)

SHIELD

e'6~2£9~

Figure 2-3. HP-IB Interface Connector

HP-IB Address
Selection

Each instrument connected to the HP-IB interface bus requires a unique address.
The address provides a method for the system controller to select individual
instruments on the bus. The address of the HP 1652B/1653B defaults at power up
to decimal "07." "To change the address of the HP 1652B/1653B proceed as follows:

1. Press the I/O key on the front-panel keypad and the I/O menu will appear on
screen.

2. Rotate the KNOB until "I/O Port Configuration" is highlighted.

3. Touch the SELECT key and the External I/O Port Configuration menu will
appear on screen.

Ellterna' 110 Pa..-t Configuration C!2!i)

Prlntar conn~ct&c III I RS-232-C I Controller connecteo to I HPIB

1/5-232-1: Conr iguratlon HI'lIl Cont iguntion

Protocol i XON/:<orri HF'I6 Address' [I=CJ
Stop 6i ts

Perl ty None

B~ud .. ~te 9600

Det~ 61 ts

Pllper l.lldtn ~ILllSerJet I?rlnter

P",.l. .. ter infof"N8t.l.on

Iill!iliD

Figure 2·4. External I/O Port Configuration Menu

4. Select the HP-IB Address field with the KNOB and press the SELECT key.

5. When the pop-up field appears on screen, rotate the KNOB to select the
desired HP-IB address.
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6. Touch the SELECT key to enter the new address. 

7. Select the DONE field in the upper-right corner of the menu using the 
KNOB and SELECT key to exit the External I/O Port Configuration menu. 

RS=232-C 
Interface 

The HP 1652B/1653B interfaces with RS-232-C communication lines through a 
standard 25 pin D connector. The HP 1652B/1653B is compatible with RS-232-C 
protocol. When a hardwire handshake method is used, the Data Terminal Ready 
(DTR) line (pin 20 on the Computer/Modem connector) is used to signal whether 
space is available for more data in the logical I/O buffer. Pin outs of the RS-232-C 
connectors are listed in table 2-2. 

RS-232-C At power up, the RS-232-C interface is configured as shown in figure 2-5. To 

Configuration change the RS-232-C configuration: 

1. Press the I/O key on the front-panel keypad and the I/O menu will appear on 
screen. 

2. Rotate the KNOB until “I/O Port Configuration” is highlighted. 

3. Touch the SELECT key and the External I/O Port Configuration menu will 
appear on screen. 

AA 

External I/O Port Configuration (TKZ-) 

Printer connected to [Rs-232-C] Controller connected to IHPIBj 

RS-232-C Configuration 
Protocol : IXON/XOFF] 

Stop Bits : VI 

HP18 Configuration 
HPIB Address : 171 

Parity 1 [ None 1 

Baud rate 1 1 9600 1 

Data Bits : B 

Psinter Inlomation 

Printer : lLsserJet] Paper uldth : 18.5” 

Figure 2-5. External I/O Port Configuration Menu 

4. Using the KNOB and SELECT key, configure the RS-232-C interface as 
desired. 

5. Select the DONE field in the upper-right corner of the menu using the 
KNOB and SELECT key to exit the External I/O Port Configuration menu. 

HP 1652B/1653B 
Service Manual 
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6. Touch the SELECf key to enter the new address.

7. Select the DONE fietd in the upper-right corner of the menu using the
KNOB and SELECf key to exit the External I/O Port Configuration menu.

The HP 1652B/1653B interfaces with RS-232-C communication lines through a
standard 25 pin D connector. The HP 1652B/1653B is compatible with RS-232-C
protocol. When a hardwire handshake method is used, the Data Terminal Ready
(DTR) line (pin 20 on the ComputerlModem connector) is used to signal whether
space is available for more data in the logical I/O buffer. Pin outs of the RS-232-C
connectors are listed in table 2-2.

At power up, the RS-232-C interface is configured as shown in figure 2-5. To
change the RS-232-C configuration:

1. Press the 110 key on the front-panel keypad and the 110 menu will appear on
screen.

2. Rotate the KNOB until "110 Port Configuration" is highlighted.

3. Touch the SELECf key and the External 110 Port Configuration menu will
appear on screen.

ext-rOil) 110 Pori Configuntion

Pnnter CQnn~tt'o to I F1S 232-( I Controller connect8l! to HPI6

R5-232-C ConUllurel1on HPIB ContigunUon

Protocol j XON/XDF'FI HPIEI Address ' ! 7

Doto Eli U '

Psinter Tnran-IIUan

Printer [ILll",,,,,::ij"ll,]1 Peper l.Itdttl .~

Figure 2-5. External I/O Port Configuration Menu

4. Using the KNOB and SELECf key, configure the RS-232-C interface as
desired.

5. Select the DONE field in the upper-right corner of the menu using the
KNOB and SELECT key to exit the External 110 Port Configuration menu.
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Table 2-2. RS-232-C Signal Definitions -- 

Pin No. Function 
RS-232-C 
Standard Signal Direction and Level 

1 Protective Ground 

2 Transmitted Data (TD) BA 

Not applicable 

Data from Mainframe 
High = Space = “0” = + 12 V 
Low = Mark = “1” = -12 V 

3 Received Data (RD) BB Data to Mainframe 
High = Space = “0” = + 3 V to + 25 V 
Low = Mark = “1” = -3 V to -25 V 

4 Request to Send (RTS) CA Signal from Mainframe 
High=ON= +12V 
Low = OFF = -12v 

5 Clear to Send (CTS) 

6 Data Set Ready (DSR) 

CB 

cc 

Signal to Mainframe 
High = ON = +3Vto +12v 
Low =oF+F= -3 v to -25 v 

Signal to Mainframe 
High = ON = +3Vto +25v 
Low = OFF = -3 V to -25 V 

7 Signal Ground 

8 Data Carrier Detect (DCD) 

AI3 

CF 

Not applicable 

Signal to Mainframe 
High = ON = +3Vto +25V 
Low = OFF = -3 V to -25 V 

20 Data Terminal Ready (DTR) CD Signal from Mainframe 
High=ON= +12V 
Low = OFF = -12 v 

23 Data Signal Rate Selector CHIC1 Signal from Mainframe 
Always High = ON = + 12 V 

- 
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Table 2-2. RS·232·C Signal Definitions

Pin No. Fnnction
RS·232·C
Standard Signal Direction and Level

1 Protective Ground AA Not applicable

2 Transmitted Data (TO) BA Data from Mainframe
High = Space = "0" = + 12 V
Low = Mark = "1" = -12 V

3 Received Data (RD) BB Data to Mainframe
High = Space = "0" = +3 Vto +25 V
Low = Mark = "1" = -3Vto-25V

4 Request to Send (RTS) CA Signal from Mainframe
High - ON ~ + 12 V
Low = OFF = -12 V

5 Clear to Send (CTS) CB Signal to Mainframe
High = ON = +3Vto +12V
Low = OFF = -3 V to -25 V

6 Data Set Ready (DSR) CC Signal to Mainframe
High = ON = +3Vto +25V
Low = OFF = -3Vto-25V

7 Signal Ground AB Not applicable

8 Data Carrier Detect (DCD) CF Signal to Mainframe
High = ON = +3Vto +25V
Low = OFF = -3 V to -25 V

20 Data Terminal Ready (DTR) CD Signal from Mainframe
High = ON = + 12 V
Low = OFF = -12V

23 Data Signal Rate Selector CH/C! Signal from Mainframe
Always High = ON = + 12 V
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Degaussing the If the instrument has been subjected to strong magnetic fields, the CRT may 

Display - become magnetized and display data may become distorted. To correct this 
condition, it may be necessary to degauss the CRT with a conventional external 
television type degaussing coil. 

Operating 
Environment 

The operating environment for the HP 1652B/1653B is described in section 1 of 
this manual. Note the non-condensing humidity limitation. Condensation within 
the instrument cabinet can cause poor operation or malfunction. Protection 
should be provided against temperature extremes which cause condensation within 
the instrument. 

The HP 1652B/1653B will operate at all specifications within the temperature and 
humidity range given in section 1 of this manual. 

Storage and 
Shipment 

The instrument may be stored or shipped in environments within the following 
limits: 

Temperature: -40° c to + 75O c. 

Humidity: Up to 90% at 65O C. 

Altitude: Up to 15,300 meters (50,000 feet). 

Tagging for 
Service 

If the instrument is to be shipped to a Hewlett-Packard office for service or repair, 
attach a tag to the instrument identifying the owner, address of the owner, 
complete instrument model and serial numbers, and a description of the service 
reauired. 

Original 
Packaging 

If the original packaging material is unavailable or unserviceable, materials 
identical to those used in factory packaging are available through Hewlett-Packard 
offkes. If the instrument is to be shipped to a Hewlett-Packard office for service, 
attach a tag identifying the owner, address of the owner, complete instrument 
model and serial numbers, and a description of the service required. Mark the 
container FRAGILE to ensure careful handling. In any correspondence, refer to 
the instrument by model number and full serial number. 
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If the instrument has been subjected to strong magnetic fields, the CRT may
become magnetized and display data may become distorted. To correct this
condition, it may be necessary to degauss the CRT with a conventional external
television type degaussing coil.

The operating environment for the HP 1652B/1653B is described in section 1 of
this manual. Note the non-condensing humidity limitation. Condensation within
the instrument cabinet can cause poor operation or malfunction. Protection
should be provided against temperature extremes which cause condensation within
the instrument.

The HP 1652B/1653B will operate at all specifications within the temperature and
humidity range given in section 1 of this manual.

The instrument may be stored or shipped in environments within the following
limits:

Temperature: _40° C to +75° C.

Humidity: Up to 90% at 65° C.

Altitude: Up to 15,300 meters (50,000 feet).

If the instrument is to be shipped to a Hewlett-Packard office for service or repair,
attach a tag to the instrument identifying the owner, address of the owner,
complete instrument model and serial numbers, and a description of the service
required.

If the original packaging material is unavailable or unserviceable, materials
identical to those used in factory packaging are available through Hewlett-Packard
offices. If the instrument is to be shipped to a Hewlett-Packard office for service,
attach a tag identifying the owner, address of the owner, complete instrument
model and serial numbers, and a description of the service required. Mark the
container FRAGILE to ensure careful handling. In any correspondence, refer to
the instrument by model number and full serial number.
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Other 
Packaging 

The following general instructions should be followed for repacking the instrument 
with commercially available materials. 

Remove the disk from disk drive and install a yellow shipping disk. 

Wrap the instrument in heavy paper or plastic. 

Use a strong shipping container. A double-wall carton made of 350 lb. test 
material is adequate. 

Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inches) thick 
around all sides of the instrument to provide firm cushioning and prevent 
movement inside the container. Protect the control panel with cardboard. 

Seal the shipping container securely. 

Mark the shipping container FRAGILE to ensure careful handling. 

In any correspondence, refer to the instrument by model number and serial 
number. 

Cleaning 
Requirements 

Use MILD SOAP AND WATER to clean the HP 1652B/1653B cabinet and front 
panel. Care must be taken to not use a harsh soap which may damage the 
water-base paint finish of the instrument. 

--1 
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The following general instructions should be followed for repacking the instrument
with commercially available materials.

• Remove the disk from disk drive and install a yellow shipping disk.

• Wrap the instrument in heavy paper or plastic.

• Use a strong shipping container. A double-wall carton made of 350 lb. test
material is adequate.

• Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inches) thick
around all sides of the instrument to provide fIrm cushioning and prevent
movement inside the container. Protect the control panel with cardboard.

• Seal the shipping container securely.

• Mark the shipping container FRAGILE to ensure careful handling.

• In any correspondence, refer to the instrument by model number and serial
number.

Use MILD SOAP AND WATER to clean the HP 1652B/1653B cabinet and front
panel. Care must be taken to not use a harsh soap which may damage the
water-base paint finish of the instrument.
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3 
Performance Tests 

Introduction The procedures in this section test the instrument’s electrical performance by 
using the specifications listed in section 1 as the performance standards. All tests 
may be performed without access to the interior of the instrument. 

Recommended Equipment required for the performance tests in this section are listed in the 

Test Equipment Recommended Test Equipment table in section 1. Any equipment that satisfies 
the critical specification listed in the table may be substituted for the 
recommended model. 

Test Record The results of the performance tests may be tabulated on the Performance Test 
Record provided at the end of this section. The Performance Test Record lists the 
performance tests and provides an area to mark whether the test passed or failed. 
The results recorded in the table at incoming inspection may be used for later 
comparisons of the tests during periodic maintenance, troubleshooting, and after 
repairs or adjustments. 

__ Self Tests The power-up self test is automatically performed upon applying power to the 
logic analyzer. Self tests do not require test equipment and may be performed 
individually to provide a higher level of confidence that the instrument is operating 
properly. A message that the instrument has failed the test will appear if any 
problem is encountered during the test. The individual self tests may be 
performed for functions listed in the self test menu which is invoked via the I/O 
menu. Since the HP 1652B/1653B self test is located on the Performance 
Verification disk, you must have the Performance Verification disk installed to run 
the tests. 
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The procedures in this section test the instrument's electrical performance by
using the specifications listed in section 1 as the performance standards. All tests
may be performed without access to the interior of the instrument.

Equipment required for the performance tests in this section are listed in the
Recommended Test Equipment table in section 1. Any equipment that satisfies
the critical specification listed in the table may be substituted for the
recommended model.

The results of the performance tests may be tabulated on the Performance Test
Record provided at the end of this section. The Performance Test Record lists the
performance tests and provides an area to mark whether the test passed or failed.
The results recorded in the table at incoming inspection may be used for later
comparisons of the tests during periodic maintenance, troubleshooting, and after
repairs or adjustments.

The power·up self test is automatically performed upon applying power to the
logic analyzer. Self tests do not require test equipment and may be performed
individually to provide a higher level of confidence that the instrument is operating
properly. A message that the instrument has failed the test will appear if any
problem is encountered during the test. The individual self tests may be
performed for functions listed in the self test menu which is invoked via the 110
menu. Since the HP 1652B/1653B self test is located on the Performance
Verification disk, you must have the Performance Verification disk installed to run
the tests.
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Power-up Self Test The power-up self test is automatically invoked at power-up of the 
HP 1652B/1653B Logic Analyzer. The revision number of the operating system 
firmware is given in the upper right of the screen during the power-up self test. As 
each test is completed, either “passed” or “failed” will be printed in front of the 
name of the test in this manner: 

PERFORMING POWER-UP SELF TESTS 

passed ROM test 
passed RAM test 
passed Interrupt test 
passed Display test 
passed Keyboard test 
passed Acquisition test 
passed Threshold test 
passed Disk test 

LOADING SYSTEM FILE 

As indicated by the last message, the HP 1652B/1653B will automatically load from 
the operating system disk in the disk drive. If the operating system disk is not in 
the disk drive, the message “SYSTEM DISK NOT FOUND” will be displayed at 
the bottom of the screen and “NO DISK” will be displayed in front of disk test in 
place of “passed”. 

If the message “SYSTEM DISK NOT FOUND” appears on screen, insert the 
operating system disk into the disk drive, and press any front-panel key. 

Selectable Self Eight self tests may be invoked individually via the Self Test menu. The eight 
Tests selectable self tests are: 

l Analyzer Data Acquisition 
l Scope Data Acquisition 
a RS-232-C 
l BNC 
l Keyboard 
ORAM 
l ROM 
l Disk Drive 
a Cycle through tests 

After entering the I/O Self Tests menu, the required test is selected by moving the 
cursor to the test and pressing the front panel SELECT key. A pop-up menu 
appears with a description of the test to be performed. The self test does not begin 
until the cursor is placed on Execute, Single test, or Repetitive test and the front 
panel SELECT key is pressed. 

After the test has been completed, either “Passed”, “Failed”, or “Tested” will be 
displayed on the Self Test menu in front of the test. These self tests are used as 
troubleshooting aids. For more information, refer to section 6. 

- 
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Power-up Self Test The power-up self test is automatically invoked at power-up of the
HP 1652B/1653B Logic Analyzer. The revision number of the operating system
fIrmware is given in the upper right of the screen during the power-up self test. As
each test is completed, either "passed" or "failed" will be printed in front of the
name of the test in this manner:

PERFORMING POWER-UP SELF TESTS

passed ROM test
passed RAM test
passed Interrupt test
passed Display test
passed Keyboard test
passed Acquisition test
passed Threshold test
passed Disk test

LOADING SYSTEM FILE

As indicated by the last message, tbe HP 1652B/1653B will automatically load from
the operating system disk in the disk drive. If the operating system disk is not in
the disk drive, the message "SYSTEM DISK NOT FOUND" will be displayed at
the bottom of the screen and "NO DISK" will be displayed in front of disk test in
place of tlpassedll.

If the message "SYSTEM DISK NOT FOUND" appears on screen, insert the
operating system disk into the disk drive, and press any front-panel key.

Selectable Self
Tests

Performance Tests
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Eight self tests may be invoked individually via the Self Test menu. The eight
selectable self tests are:

• Analyzer Data Acquisition
• Scope Data Acquisition
• RS-232-C
• BNC
• Keyboard

• RAM
• ROM
• Disk Drive
• Cycle through tests

After entering the I/O Self Tests menu, the required test is selected by moving the
cursor to the test and pressing the front panel SELECT key. A pop-up menu
appears with a description of the test to be performed. The self test does not begin
until the cursor is placed on Execute, Single test, or Repetitive test and the front
panel SELECT key is pressed.

After the test has been completed, either "Passed", "Failed", or IlTested" will be
displayed on the Self Test menu in front of the test. These self tests are used as
troubleshooting aids. For more information, refer to section 6.
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Performance 
Test Interval 

Periodic performance verification of the HP 1652B/1653B is required at two year 
intervals. The instrument’s performance should be verified after it has been 
serviced, or if improper operation is suspected. Calibration should be performed 
before any performance verification tests. Further checks requiring access to the 
interior of the instrument are included in the adjustment section, but are not 
required for the performance verification. 

Performance 
Test 
Procedures 

Au performance tests should be performed at the instrument’s environmental 
operating temperature and after a 15 minute warm up. The performance tests 
for the HP 1652B/1653B are separated into two sections. The first section 
contains the performance verification tests for the logic analyzer portion of the 
HP 1652B/1653B and the second section contains the performance verification 
tests for the oscilloscope portion. Procedures are based on the model or part 
number for the recommended equipment. 
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Periodic performance verification of the HP 1652B/1653B is required at two year
intervals. The instrnment's performance shorrld be verified after it has been
serviced, or if improper operation is suspected. Calibration shorrld be performed
before any performance verification tests. Further checks requiring access to the
interior of the instrnment are included in the adjustment section, but are not
required for the performance verification.

All performance tests shorrld be performed at the instrnment's environmental
operating temperature and after a 15 minute warm up. The performance tests
for the HP 1652B/1653B are separated into two sections. The fIrst section
contains the performance verification tests for the logic analyzer portion of the
HP 1652B/1653B and the second section contains the performance verification
tests for the oscilloscope portion. Procedures are based on the model or part
nnmber for the recommended equipment.
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Logic Analyzer These procedures test the electrical performance of the logic analyzer by using the 

Performance specifications in section 1 as the performance standards. All tests may be 

Tests 
performed without access to the interior of the instrument. Results of 
performance tests may be tabulated in the Performance Test Record at the end of 
this section. 

Test COnneCtOt’ The logic analyzer performance tests and adjustments require connecting the pulse 
generator outputs to probe pod inputs. Figure 3-l is a test connector that may be 
built to allow testing of multiple channels (up to eight at one time). The test 
connector consists of a BNC connector and a length of wire. Connecting more 
than eight channels to the test connector at a time will induce loading of the circuit 
and true signal representation will degrade. Test results may not be accurate if 
more than eight channels are connected to the test connector. 

The Hewlet .&Packard part number for the BNC connector in figure 3-1 is 
12504032. An equivalent part may be used in place of the H Iewlett -Packard part. 

01650E38 

Figure 3-l. Test Connector 

For quicker connection without the use of grabbers, a test connector may be built 
as shown in figure 3-2 to allow testing of multiple channels (up to eight at one 
time). The test connector consists of a BNC connector and a 2-by-8 Berg 
connector. The Hewlett-Packard part number for the BNC connector in figure 3-2 
is 1250-1032 and the Hewlett-Packard part number for the 2-by-8 Berg connector 
is 1252-1816. Equivalent parts may be used in place of the Hewlett-Packard parts. 

JUMPER WIRE 

GRAY 
SIGNAL LEAD 

> /H 
Q 

BLkCK 
. GROUND PROBE 

)t ‘BERG CONNECTOR 

BNC BULKHEAD CONNECTOR 

0165X 10 

Figure 3-2. Test Connector Using Berg Connector 
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These procedures test the electrical performance of the logic analyzer by using the
specifications in section 1 as the performance standards. All tests may be
performed without access to the interior of the instrument. Results of
performance tests may be tabulated in the Performance Test Record at the end of
this section.

The logic analyzer performance tests and adjustments require connecting the pulse
generator outputs to probe pod inputs. Figure 3-1 is a test connector that may be
built to allow testing of multiple channels (up to eight at one time). The test
connector consists of a BNC connector and a length of wire. Connecting more
than eight channels to the test connector at a time will induce loading of the circuit
and true signal representation will degrade. Test results may not be accurate if
more than eight channels are connected to the test connector.

The Hewlett-Packard part number for the BNC connector in figure 3-1 is
1250-1032. An equivalent part may be used in place of the Hewlett-Packard part.

01650E38

Figure 3-1. Test Connector

For quicker connection without the use of grabbers, a test connector may be built
as shown in figure 3-2 to allow testing of multiple channels (up to eight at one
time). The test connector consists of a BNC connector and a 2-by-8 Berg
connector. The Hewlett-Packard part number for the BNC connector in figure 3-2
is 1250-1032 and the Hewlett-Packard part number for the 2-by-8 Berg connector
is 1252-1816. Equivalent parts may be used in place of the Hewlett-Packard parts.

JUMPER W!RE

BULKHEAD CONNECTOR

Q155ZE10

Figure 3-2. Test Connector Using Berg Connector
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Clock, Qualifier, Description: 
and Data Inputs 

Test 1 This test verifies the setup and hold times for the falling edge of the HP 1652B 
L clock specification, and the falling edge of the HP 1653B J and K clock 
specification. This test also verifies the maximum clock rate with counting mode 
on. 

Specification: 

Clock repetition rate: With time or state counting mode on, minimum time 
between states is 60 ns. 

Setup time: Data must be present prior to the clock transition, > 10 ns. 

*HP 1652B hold time: Data must be present after the falling edge of the L clock 
transition, 0 ns. 

HP 1653B hold time: Data must be present after the falling edge of the J and K 
clock transition, 0 ns. 

Equipment Required: 

Pulse Generator .......................... HP 8161 A/O20 
Oscilloscope ............................ HP 54502A 
50 Ohm Feedthrough (2) ................... HP IOlOOC 
Test Connector (2) ........................ see figure 3-l and 3-2 
BNC m-m Coupler (2) ..................... HP 1250-0216 
BNC Cable (2) ........................... HP 10503A 
BNCTeem-f-f (2) ......................... HP1250-0781 

Procedure: 

1. Connect the HP 1652B/1653B and test equipment as in figure 3-3. 

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER 

CLK BIT 

1 
P 

E 
DATA BITS 2 D 

1 

/  
/  

1 8 

FIGURE 
3-l , 

GND 

01650849 

Figure 3-3. Setup for Data Test 1 

-- 

Note 
11 I s In this setup, only eight channels are tested at one time to minimize loading. The 

ground lead must be connected to ensure accurate test results. . _-... 

Performance Tests HP 1652B/1653B 
3-6 Service Manual 

,

Clock, Qualifier,
and Data Inputs

Test 1

Description:

This test verifies the setup and hold times for the falling edge of the HP 16528
L clock specification, and the falling edge of the HP 16538 J and K clock
specification. This test also verifies the maximum clock rate with counting mode
on.

Specification:

Clock repetition rate: With time or state counting mode on, minimum time
between states is 60 ns.

Setup time: Data must be present prior to the clock transition, '" 10 ns.

.UP 16528 hold time: Data must be present after the falling edge of the L clock
transition, 0 ns.

UP 1653B hold time: Data must be present after the falling edge of the J and K
clock transition, 0 ns.

Equipment Required:

Pulse Generator HP 8161 A/020
Oscilloscope HP 54502A
50 Ohm Feedthrough (2) HP 101 DOC
Test Connector (2) see figure 3-1 and 3-2
BNC mom Coupler (2) HP 1250-0216
BNG Gable (2) HP 10503A
BNC Tee m-t-t (2) HP 1250-0781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-3.

OSCILlOSCOPE PULSE: GENERATOR LOGIC ANALYZER

, , A ,

1-1- I- i I

I

500 elK rm

eli FIGURE,-,
elK BIT

~ P P

DATA BITS
P 0
0 0

",Ge," fJ.- 8 I
, f---

500 DATA rrr
,
S

~

'"

Note d
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Figure 3·3. Setup for Data Test 1

In this setup, only eight channels are tested at one time to minimize loading. The
ground lead must be connected to ensure accurate; test results.

HP 16528/16538
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2. Adjust the pulse generator for the output in figure 3-4. 

I+-- 60NS ---WI 

1 ---- 3.2v 
DATA,OUTPUT A + 10NS 

CLOCK OUTPUT B L ---- Ov 

0165CM’lO 

Figure 3-4. Waveform for Data Test 1 

Setting for HP 8161A: 

Parameter Output A Output B 

Input Mode Norm m-m 
Period (PER) 60 ns --- 
Width (WID) IO ns 10 ns 
Leading Edge (LEE) 1 ns 1 ns 
Trailing Edge (TRE) 1 ns 1 ns 
High Level (HIL) 3.2 V 3.2 V 
Low Level (LOL) ov ov 
Delay (DEL) 0 ns 0 ns 
Output Mode ENABLE ENABLE 

3. Assign the pod under test to Analyzer 1 in the System Configuration menu 
as in figure 3-5. Refer to steps a through c if you are unfamiliar with menus. 

Unassl 
c 

;tkz tinal yrer 

Figure 3-5. *System Configuration for Data Test 1 

a. Move the cursor to the Type field of Analyzer 1 and press SELECT. 

b. Set the analyzer Type to State using the cursor and the SELECT key. 

c. Move the cursor to the Pod to be tested and assign it to Machine 1. 

HP 1652B/1653B 
Service Manual 
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2. Adjust the pulse generator for the output in figure 3-4.

f---"60NS __1

DATA,OUTPUT A
CLOCK OUTPUT 8

Q16:'ClNlO

Figure 3-4. Waveform for Data Test 1

Setting for HP 8161A:

Parameter

Input Mode
Period (PER)
Width (WID)
Leading Edge (LEE)
Trailing Edge (TRE)
High Level (HIL)
Low Level (LOL)
Delay (DEL)
Output Mode

Output A

Norm
60 ns
10 ns
1 ns
1 ns
3.2V
OV
ons
ENABLE

Output B

10 ns
1 ns
1 ns
3.2 V
OV
o ns
ENABLE

3. Assign the pod under test to Analyzer 1 in the System Confignration menu
as in figure 3-5. Refer to steps a through c if you are unfamiliar with menus.

a,Cll1osCDpe

[ill]
Analyzer 2

Type' I Off

llnlllyzer 1

Nome' IMACHINE 1

Type; 15tH..

Systl!lll 1:0nf.l.guratlol'l,

r--=c=,...,..-......

I '"" Iu n_:UUU•

unasup~:~ Anllllyzer
POC! 2

POd 4

POd 5

Figure 3-5. ·System Configuration for Data Test 1

a. Move the cursor to the Type field of Analyzer 1 and press SELECT.

b. Set the analyzer Type to State using the cursor and the SELECT key.

c. Move the cursor to the Pod to be tested and assigu it to Machine 1.

HP 16528/16538
Service Manual
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4. In the State Format Specification assign the Clock Period to > 60 ns. Also 
assign the lower 8 channels of the pod under test to a label as shown in figure 
3-6. If you are testing the HP 1652B, assign the falling edge of the L clock for 
all pods. If you are testing the HP 1653B, assign the falling edge of the J 
clock for all pods. Refer to steps a through c if you are unfamiliar with the 
menus. 

- 

L-1. State Format Speclf ica tlon (Specify Symbols 1 

Cl ock Period 
1-1 

Clctlvity ) 
Label Pal 

POD I q 
-off- -off- 
-off- 
Qff- 

i 

-off- 
-off- 
-Dff- 
-Dff- 
dff- 
-Dff- 

Clock 
[ LJ 

Pod 1 

-1 

Figure 3-6. Format Specification for Data Test 1 

a. Press the front-panel FORMAT/CHAN key. 

b. Move the cursor to Clock field. Then use the cursor and SELECT 
key to assign the falling edge of the appropriate clock as in figure 3-7. 

S ts te Fonra t Speclf lea tlon Specify Symbols 

Clock Per 10d 
/ [>J 

Activity ) 
Label Pal 

Pod 1 
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Figure 3-7. Clock Assignment for Data Test 1 
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4. In the State Format Specifieation assign the Clock Period to >60 ns. Also
assign the lower 8 channels of the pod under test to a label as shown in figure
3-6. Ifyou are testing the HP 1652B, assign the falling edge of the L clock for
all pods. Ifyou are testing the HP 1653B, assign the falling edge of the J
clock for all pods. Refer to steps a through c ifyou are unfamiliar with the
menus.

!MACHINE I 1- Slate rorwet Spec:lf1clltlon

CIoelt;

"
ClOCk Period ~od 1

~I TIC
Cl Del<;

Activity) • ••unnu
L~o~l Pol 15 ... 87. 0

POD I El I . ... ... n ... I
-orr-
-oH-
-orr-
-orr-
-0/1-
-<Hf-
-ofr-
-Of 1-
-Qrr-
..(HI-

( Specify SPO]S )

Figure 3-6. Format Specification for Data Test 1

a. Press the front-panel FORMAT/CHAN key.

b. Move the cursor to Clock field. Then use the cursor and SELECT
key to assign the falling edge of the appropriate clock as in figure 3-7.

!HACHINE I 1_ Stele F'o.... t Spedflclttion

Cloelt;
U

Specify 1:1ocic

( specify 5_015 )
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-0(1-
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-orr-
-Qrf-
-o1f-
-Qff-
-1)((-

-<lff-
-Qff-

Figure 3-7. Clock Assignment for Data Test 1
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c. Move the cursor to the bit assignment field and turn on the appropriate 
eight bits to be tested (* = on; . = off) as in figure 3-8. 

ation Specify Symbols 

Clock Period 
1601 

Pod 1 

Activity ) ,,,,,,,,SS$SS5$$ 
Label Pol 15 . . . . 87 . . . . 0 

,.+*+++++* 

Figure 3-8. Bit Assignment for Data Test 1 

5. Set up the State Trace Specification without sequencing levels and set 
Count States as in fimre 3-9. Refer to stem a through c if vou are 
unfamiliar with men&. 

SJJ- S ts te Trace Speclf lcation 
Trace mode ISingte 

Sequence Levels 

8 

While storing y any state” 
1 Trigger on “a” I times 

Store Y  any state” 
2 

Label ) -1 
Base ) pcGT/ 

a 

b 

0 

I 
I 

C I 
d I 

l firmed by 

1 Run 1 

l3ranches 
1 Off ] 

Count 
[ States 1 

Pres tore 
1 Off 1 

Figure 3-9. Trace Specification for Data Test 1 

a. Press the front-panel TRACE/TRIG key. 

b. Move the cursor to Count and press SELECT. 

c. Move the cursor to States, press SELECT, and set it to any state by 
pressing SELECT again. 
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c. Move the cursor to the bit assignment field and turn on the appropriate
eight bits to be tested C* = on; . = oft) as in figure 3-8.

( Specify SyJIbDls )
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Clock P.rlod Pod 1

~ I TTL
Clocl<:

Acti~lt~ > • unuu

~ Pol 15. 87 0
~ B I. .. 1

~
~
~...:gg=
~
~
~
~

Figure 3-8. Bit Assignment for Data Test 1

5. Set up the State Trace Specification without sequencing levels and set
Count States as in figure 3-9. Refer to steps a through c ifyou are
unfamiliar with menus.

!I1AOUNE 1 1- Slate Trace SpeClf1e,UOh
Troca m~d81 51n91e I

Sequence leyels Armed by

~
Iolllile storing" OilY litete" I---F!:U;;--!
Togger on "Il" 1 tlme~

Brenches

Store" ony stote" I 0" I
eoyn t

I Stoles I
Pres tore

I Ofl I
LaOtll , IEQITJ

Bllsa ) CE:!U

0 DO
DO
DO
DO

Figure 3-9. Trace Specification for Data Test 1

a. Press the front-panel TRACEfTRIG key.

b. Move the cursor to Count and press SELECT.

c. Move the cursor to States, press SELECT, and set it to any state by
pressing SELECT again.
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6. Press RUN. The State Listing is displayed and shows Fs for the channels 
under test as in figure 3-10. - 

I w] - IState Listing 1 

tlarkers 1 Off ] 

Label > 
Base ) 

+oooo 
+ooo 1 
+0002 
+0003 
+0004 
+ooos 
WOO6 

t+ooo7J 
+oooe 
+0009 
+oOlO 
MO11 
HI012 
+0013 
MO14 
+oOlS 

FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Figure 3-10. State Listing for Data Test 1 

I 
Note !b 

To ensure a consistent pattern of Fs in the listing, use the front-panel ROLL field 
and knob to scroll through the State Listing. 
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7. If you are testing the HP 1653B, connect the K clock of Pod 2 to the test 
connector and repeat steps 4 and 6 for the falling edge of the K clock. 

8. Remove the probe tip assembly from the logic analyzer probe cable and 
attach it to the next logic analyzer probe cable to be tested. Take care not to 
dislodge grabbers from the test connector. If you are testing the HP 1653B, 
reassign the falling edge of the J clock. 

9. Repeat steps 3,4,6 and 7 until all of the pods have been tested. 

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector and 
attach the upper eight bits (bits 8 through 15) to the test connector. 

11. Repeat steps 3,4,6,7 and 8 until the upper bits of all pods have been tested. 

6. Press RUN. The State Listing is displayed and shows Fs for the channels
under test as in figure 3-10.

IM~CHINE I 1- IStete Listing

Merkers I Off I

Lebel
Bese

.jo(lOOO
+0001
+0002
+<l003
t<l004
.+<1005
-+<l006

f!QQQ1l
..cooe
+<l009
+<1010
+0011
+0012
+0013:
-t<1014
-t<1015

Stll tes

'" ,,,,,,
o
o
o
o
o
o,
o,

I
Note.
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Figure 3·10. State Listing for Data Test 1

To ensure a consistent pattern of Fs in the listing, use the front-panel ROLL field
and knob to scroll through the State Listing.

7. Ifyou are testing the HP 1653B, connect the K clock of Pod 2 to the test
connector and repeat steps 4 and 6 for the falling edge of the K clock.

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector. If you are testing the HP 1653B,
reassign the falling edge of the J clock.

9. Repeat steps 3, 4, 6 and 7 until all of the pods have been tested.

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

11. Repeat steps 3, 4, 6, 7 and 8 until the upper bits of all pods have been tested.

HP 16528/16538
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Clock, Qualifier, Description: 
and Data Inputs 

Test 2 This test verifies the setup and hold time specification for the rising edge transition 
of all of the clocks on the HP 1652B/l653B. 

Specification: 

Setup time: Data must be present prior to the clock transition, > 10 ns. 

Hold time: Data must be present after the rising clock transition, 0 ns. 

Equipment Required: 

Pulse Generator .......................... HP 8161A/O20 
Oscilloscope ............................ HP 54502A 
50 Ohm Feedthrough (2) ................... HP IOlOOC 
Test Connector (2) ........................ see figure 3-1 and 3-2 
BNC m-m Coupler (2) ..................... HP 1250-0216 
BNCCable (2) ........................... HP 10503A 
BNCTee m-f-f (2) ......................... HP 1250-0781 

Procedure: 

1. Connect the HP 1652B/1653B and test equipment as in figure 3.11. 

FIGURE 
3-l 

CLK BIT 

/  
/  

c 8 EB 
S 

FIGURE ’ 
3-l 

I 
01650849 

Figure 3-l 1. Test Setup for Data Test 2 

lnthiss t e up, only eight channels are tested at one time to minimize loading. The 
ground lead must be connected to ensure accurate test results. 

HP 1652B/1653B Performance Tests 
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Clock, Qualifier,
and Data Inputs

Test 2

Description:

This test verifies the setup and hold time specification for the rising edge transition
of all of the clocks on the HP 1652B/1653B.

Specification:

Setup time: Data must be present prior to the clock transition, ;<: 10 ns.

Hold time: Data must be present after the rising clock transition, 0 ns.

Equipment Required:

Pulse Generator HP 8161N020
Oscilloscope __ . . . . . . . . . . . . . . . .. HP 54502A
50 Ohm Feedthrough (2) HP 101 OOC
Test Connector (2) see figure 3-1 and 3-2
BNC mom Coupler (2) HP 1250-0216
BNC Cable (2) _ _. . . . . . . . . . .. HP 10503A
BNC Tee m-f-f (2) HP 1250-0781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-11.

OSCILLOSCOPE PUlSE GENERATOR LOGIC ANALYZER

, B , B

-

r-=-,c< ~
LIl FIGURE

3-' elK SIT

----r:- p p

DATA BITS
R 0
0 0

I
, f----

5130 DATA rml ~ 8
,
S

uuj F I3G~,RE Ii eND

01 ••" ..9

Figure 3-11. Test Setup for Data Test 2

Note Ii

HP 16526/16536
Service Manual

In this setup, only eight channels are tested at one time to minimize loading. The
ground lead must be connected to ensure accurate test results.
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2. Adjust the pulse generator for the output in figure 3-12. 

DATA,OUTPUT A 
+--28.5~s 

CLOCK OUTPUT B ---- 3.2v 

10NS+ 4 
---- Ov 

0165OWll 

Figure 3-12. Waveform for Data Test 2 

Setting for HP 816lA: 

Parameter Output A Output B 

Input Mode Norm m-w 

Period (PER) 
HP 16528 28.5 ns w-w 

HP 1653B 40.0 ns m-m 

Width (WID) 30 ns 30 ns 
Leading Edge (LEE) 1 ns 1 ns 
Trailing Edge (TRE) 1 ns 1 ns 
High Level (HIL) 3.2 V 3.2 V 
Low Level (LOL) ov ov 
Delay (DEL) 0 ns 0 ns 
Output Mode ENABLE ENABLE 

3. Assign the pod under test to Analyzer 1 in the System Configuration as in 
the previous test figure 3-5. 

4. In the State Format Specification assign the Clock Period to < 60 ns, and 
assign the rising edge of the J clock to the Clock field. Also, assign the lower 
8 channels of the pod under test to a label as in figure 3-13. 

S late Form t Speclf lea tlon 

Clock 
Jt 1 

Specify Symbols 

Activity ) ,,,,,,,,s2stszt3 
Label Pal 15 . . . . 87 . . . . 0 

a [ . . . . . . *,+++*+*+a 

Figure 3-13. Format Specification for Data Test 2 

- 

Performance Tests HP 1652B/1653B 
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- 

2. Adjust the pulse generator for the output in figure 3-12.

DATA,OUTPUT
CLOCK OUTPUT

A
B ----,

10N5

f4- 28. 5NS

---- 3.2V

---- 0V

01050011

Figure 3-12. Waveform for Data Test 2

Setting for HP 8161A:

Parameter

Input Mode
Period (PER)

HP 1652B
HP 16536

Width (WID)
Leading Edge (LEE)
Trailing Edge (rRE)
High Level (HIL)
Low Level (LOL)
Delay (DEL)
Output Mode

Output A

Norm

28,5 ns
40,0 ns
30 ns
1 ns
1 ns
3,2V
OV
ons
ENABLE

Output 8

30 ns
1 ns
1 ns
3.2V
OV
ons
ENABLE

3, Assign the pod under test to Analyzer 1 in the System Configuration as in
the previous test figure 3-5,

4, In the State Format Specification assign the Clock Period to < 60 ns, and
assign the rising edge of the J clock to the Clock field. Also, assign the lower
8 channels of the pod under test to a label as in figure 3-13.

!MACHINE I t- Stele !COIWBt Specification

CI aek

"
Clock Perioo I"od I

~I TTL
, Clock

A~t1VI ty ~ • ._u;;nn
L~Dfl 1"01 15 .•. 61, 0

1"001 GI 1
-(Jrr-
-orf-
-orr-
-orr-
-(Jt f ...

-orr-
-orr-
-orf-
-olf_

-orf-

( Specify S!fIIlbolS )

Performance Tests
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Figure 3-13. Format Specification for Data Test 2
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5. Set the State Trace Specification without sequencing levels and set Count to 
Off as in figure 3-14. 

0-- -  

-II- S ts te Trace Speclf ica tlon 
Trace mode~l 

Sequence Levels 
Whrie storing *) any state” 

1 

x 

Trigger on ueN I times 

* Armed by 
1 Run ] 

Branches 

Store y any s to te” 1 Of1 1 
2 Count 

1 Olf J 

Prestore 
1 Off ] 

Label > poDI1 
Base > piiq 

a 
b 

0 

I 
I 

C lzirl 
d I 

Figure 3-14. Trace Specification for Data Test 2 

6. Press RUN. The State Listing is displayed and lists all OS for the channels 
under test as in figure 3-15. 

WI- [State Listing ] 

tlarkers 1 Off 1 

+OOOO 00 
+ooo 1 00 
+0002 00 
woo3 00 
MO04 00 
+ooos 00 
+0006 00 
pzz5.j 00 
+oooe 00 
+0009 00 
+oOlO 00 
+OOll 00 
+0012 00 
+0013 00 
MO14 00 
+oOlS 00 

Figure 3-15. State Listing for Data Test 2 

I 
Note !b 

To ensure a consistent pattern of OS in the listing, use the front-panel ROLL field 
and knob to scroll through the State Listing. 

HP 16528/1653B Performance Tests 
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5. Set the State Trace Specification without sequencing levels and set Count to
OtT as in figure 3·14.

IMACHINE I 1- State Tnc. Specif1cation
Troce mede I SIngle I

Sequenee levelS Armed by

~
'1~i Ie storing" llnll stllte" I Roo I
TrlggEr on "ll~ I urnes

Brllnches

Store ~ liMy stllte~ I '" I
Count

I Oll I
Prest"re

I Oll I
Lebel > IfQ[JJ

Elese ) CE!U

D
DO
DO
DO
DO

Figure 3-14. Trace Specification for Data Test 2

6. Press RUN. The State Listing is displayed and lists all as for the channels
under test as in figure 3-15.

'MACHINE 1 1- Istllte l1SUng I
MUkers

Lebel
Ben

+0000
+0001
+0002
+(l003
+(lOO""
+0005
.f.O006
E2.QQ1]
-+(IOCB
+0009
+0010
+OOt 1
+0012
+<lO 13
+<lO 14
+001'5

'"
> rPODT"l
> c:::EE::J

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

I
Note II

HP 16528/16538
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Figure 3·15. State Listing for Data Test 2

To ensure a consistent pattern of as in the listing, use the front·panel ROLL field
and knob to scroll through the State Listing.
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7. Connect the next clock to the test connector and repeat steps 4 and 6 for the 
appropriate clock. Repeat these steps until all clocks have been tested 
(clocks J, K, L, M and N). 

8. Remove the probe tip assembly from the logic analyzer probe cable and 
attach it to the next logic analyzer probe cable to be tested. Take care not to 
dislodge grabbers from the test connector. 

9. Repeat steps 3,4,6, and 7 until the lower bits of all pods (pods 1 through 5) 
have been tested with all clocks. 

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector. 
Attach the upper eight bits (bits 8 through 15) to the test connector and 
repeat steps 3,4,6,7, and 8 until the upper bits of all pods (pods 1 through 5) 
have been tested with all clocks. 

Performance Tests
3-14

7. Connect the next clock to the test connector and repeat steps 4 and 6 for the
appropriate clock. Repeat these steps until all clocks have been tested
(clocks J, K, L, M and N).

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

9. Repeat steps 3, 4, 6, and 7 until the lower bits of all pods (pods 1 through 5)
have been tested with all clocks.

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector.
Attach the upper eight bits (bits 8 through 15) to the test connector and
repeat steps 3, 4, 6, 7, and 8 until the upper bits of all pods (pods 1 through 5)
have been tested with all clocks.

HP 16528/16538
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Clock, Qualifier, Description: 
and Data Inputs 

Test 3 This performance test verifies the hold time specification for the falling clock 

(HP 1652B Only) 
transitions of the J, K, M, and N clock on the HP 1652B. 

- 

Specification: 

HP 1652B Hold time: Data must be present after the falling J, K, M, and N clock 
transition, 1 ns. 

Equipment Required: 

Pulse Generator .......................... HP 8161AJO20 
Oscilloscope ............................ HP 54502A 
50 Ohm Feedthrough (2) ................... HP IOlOOC 
Test Connector (2) ........................ see figure 3-1 and 3-2 
BNC m-m Coupler (2) ..................... HP 1250-0216 
BNC Cable (2) ........................... HP 10503A 
BNC Tee m-f-f (2) ......................... HP 1250-0781 

Procedure: 

1. Connect the HP 1652B and test equipment as in figure 3-16. 

4l4l i LOGIC ANALYZER 
I 

Figure 3-16. Setup for Data Test 3 

I 
Note m 

In this setup, only eight channels are tested at one time to minimize loading. The 
ground lead must be connected to ensure accurate test results. 

HP 1652B/l6538 Performance Tests 
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ClOCk, Qualifier,
and Data Inputs

Test 3
(HP 16528 Only)

Description:

This performance test verifies the hold time specification for the falling clock
transitions of the J, 1(, M, and N clock on the HP 1652B.

Specification:

HP 1652B Hold time: Data must be present after the falling J, 1(, M, and N clock
transition, 1 ns.

Equipment Required:

Pulse Generator '" HP 8161 N020
Oscilloscope HP 54502A
50 Ohm Feedthrough (2) HP 10100C
Test Connector (2) see figure 3-1 and 3-2
BNC mom Coupler (2) HP 1250-0216
BNC Cable (2) HP 10503A
BNC Tee m-t-t (2) . HP 1250-0781

Procedure:

1. Connect the HP 1652B and test equipment as in figure 3-16.

COPE i pUlse GENERATOR
,

~OGIC ANALYZER

f-?J , ,
II-

I 500 elK rm

i
lJJ, P1GURE

3-1
elK BIl

~, , ,
DATA BITS ~

0

L8ji
0

SlaG DATA rrn

"" FlGURE,-,
,"0

O,~~oe'9

OSCILLOS

Figure 3-16. Setup tor Data Test 3

del.
Note W'

In this setup, only eight channels are tested at one time to minimize loading. The
ground lead must be connected to ensure accurate test results.

HP 16528/16538
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2. Adjust the pulse generator for the outputs in figure 3-17. 

Z8.5NS4 

1 - ---- 3.2V 
10NS+ 4 

CLOCK OUTPUT B . ---- Ov 

+ 57NS --+ 

---- 3.2V 
llNS+ + 

DATA,OUTPUT A ---- Ov 

01650w12 

Figure 3-17. Waveform for Data Test 3 

Setting for HP 8161A: 

Parameter Output A Output B 

Input Mode Norm w-m 
Period (PER) 57 ns B-B 
Width (WID) 11 ns IO ns 
Leading Edge (LEE) 1 ns 1 ns 
Trailing Edge (TRE) 1 ns 1 ns 
High Level (Hit) 3.2 V 3.2 V 
Low Level (LOL) ov ov 
Delay (DEL) 0 ns 0 ns 
Double Pulse (DBL) --- 28.5 ns 
Output Mode ENABLE ENABLE 

3. Assign the pod under test to Analyzer 1 in the System Configuration as in 
the previous figure 3-5. 

4. In the State Format Specification menu assign the Clock Period to < 60 ns, 
and the falling edge of J clock to the Clock field. Also, assign the lower 8 
channels of the pod under test to a label as in the previous test figure 3-13. 

5. Set the State Trace Specification without sequencing levels and set Count to 
Off as in the previous test figure 3-14. 

6. Press RUN. The State Listing is displayed and lists alternating Fs and OS as 
in figure 3-18. 

- 

[iI - IState Listinq ] 

tlarkers 1 Off ] 

Label > 
ease ) 

+oooo 
+ooo 1 
+Qooz 
+0003 
+0004 
+oOOS 
+0006 
I+ooolj 
+0008 
+0009 
+QOlO 
+oOll 
+0012 
Ml013 
MO14 
+0015 

00 
FF 
00 
FF 
00 
FF 
00 
FF 
00 
FF 
00 
FF 
00 
FF 
00 
FF - 
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Figure 3-18. State Listing for Data Test 3 
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2. Adjust the pulse generator for the outputs in figure 3-17.

CLOCK OUTPUT

28. SNS ---..j I--

B~
I-- S7NS---I

---- 3.2V

---- 0V

llNS
DATA,OUTPUT A ...J

---- 3.2V

'--- ---- 0V

01550012

Figure 3-17. Waveform for Data Test 3

Setting for HP 8161A:

Parameter

Input Mode
Period (PER)
Width (WID)
Leading Edge (LEE)
Trailing Edge (TRE)
High Level (HIL)
Low Level (LOL)
Delay (DEL)
Double Pulse (DBL)
Output Mode

Output A

Norm
57 ns
11 ns
1 ns
1 ns
3.2V

OV
ons

ENABLE

Output B

10 ns
1 ns
1 ns
3.2V
Ov
ons
28.5 ns
ENABLE

3. Assign the pod under test to Analyzer 1 in the System Confignration as in
the previous figure 3-5.

4. In the State Format Specification menu assign the Clock Period to < 60 ns,
and the falling edge of J clock to the Clock field. Also, assign the lower 8
channels of the pod under test to a label as in the previous test figure 3-13.

5. Set the State Trace Specification without sequencing levels and set Count to
Off as in the previous test figure 3-14.

6. Press RUN. The State Listing is displayed and lists alternating Fs and Os as
in figure 3-18.

IMAOHNE I 1- Isute listing

Morkers I Off

Lebel
Bose

-.0000
+0001
+()002
+0003
+<l004
+0005
+0006

~
-+<lOOe
.jo()009

<tO010
-+0011
+0012
ffiO 13
+0014
+001'5

>~
) c:EE:::J

00

"00

"00

"00

"00

"00

"00

"00

"
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Figure 3-18. State Listing for Data Test 3
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Note 11 I lb 
To ensure a consistent pattern of alternating Fs and OS, use the front-panel ROLL 
field and knob to scroll through the State Listing. 

7. 

8 . 

9 . 

-- 

HP 16528116538 
Service Manual 

Connect the next clock to the test connector and repeat steps 4 and 6 for the 
appropriate clock. Repeat these steps until the J, K, M, and N clocks have 
been tested. 

Remove the probe tip assembly from the logic analyzer probe cable and 
attach it to the next logic analyzer probe cable to be tested. Take care not to 
dislodge grabbers from the test connector. Repeat steps 3,4,6, and 7 until 
all pods have been tested (pods 1 through 5). 

Disconnect the lower eight bits (bits 0 through 7) from the test connector. 
Attach the upper eight bits (bits 8 through 15) to the test connector. Then 
repeat steps 3,4,6,7, and 8 until the upper bits of all pods have been tested 
(pods 1 through 5). 

Performance Tests 
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I
Note II

HP 16528/16538
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To ensure a consistent pattern of alternating Fs and Os, use the front-panel ROLL
field and knob to scroll through the State Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6 for the
appropriate clock. Repeat these steps until the J, K, M, and N clocks have
been tested.

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector. Repeat steps 3, 4, 6, and 7 until
all pods have been tested (pods 1 through 5).

9. Disconnect the lower eight bits (bits 0 through 7) from the test connector.
Attach the upper eight bits (bits 8 through 15) to the test connector. Then
repeat steps 3, 4, 6, 7, and 8 until the upper bits of all pods have been tested
(pods 1 through 5).
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Clock, Qualifier, Description: 

and Data ‘nputs Test 4 This test verifies the minimum swing voltages of the input probes and the 
maximum clock rate of the HP 1652B/1653B when it is in the single phase mode. 

Specification: 

Minimum swing: 600 mV peak-to-peak. 

Clock repetition rate: Single phase is 35 MHz maximum (25 MHz maximum for 
the HP 1653B). 

Clock pulse width: > 10 ns at threshold. 

Equipment Required: 

Pulse Generator ......... .’ ................ HP 8161 A/O20 
Oscilloscope ............................ HP 54502A 
50 Ohm Feedthrough (2) ................... HP IOlOOC 
Test Connector (2) ......................... see figure 3-1 and 3-2 
BNC m-m Coupler (2) ..................... HP 1250-0216 
BNC Cable (2) ........................... HP 10503A 
BNC Tee m-f-f (2) ......................... HP 1250-0781 

Procedure: 

1. Connect the HP 1652B/1653B and test equipment as in figure 3-19. In order 
to most accurately measure the amplitude of the test signals from the pulse 
generator, high impedance scope probes should be used to look at the signal 
levels at the output of the pulse generator. 

LOGIC ANALYZER 

Figure 3-19. Setup for Data Test 4 

I 
Note @ 

In this setup, only eight channels are tested at one time to minimize loading. The 
ground lead must be connected to ensure accurate test results. It is recommended 
that all eight channel grounds be connected. 

- 

Performance Tests HP 1652B/1653B 
3-18 Service Manual 

Clock, Qualifier,
and Data Inputs

Test 4

Description:

This test verifies the minimum swing voltages of the input probes and the
maximum clock rate of the HP 1652B/1653B when it is in the single phase mode.

Specification:

Minimum swing: 600 mV peak-to-peak.

Clock repetition rate: Single phase is 35 MHz maximum (25 MHz maximum for
the HP 1653B).

Clock pulse width: '" 10 ns at threshold.

Equipment Required:

Pulse Generator HP 8161 A/020
Oscilloscope HP 54502A
50 Ohm Feedthrough (2) HP 10100C
Test Connector (2) see figure 3-1 and 3-2
BNC mom Coupler (2) HP 1250-0216
BNC Cable (2) HP 10503A
BNC Tee m-f-! (2) HP 1250-0781

Procedure:

L Connect the HP 1652B/1653B and test equipment as in figure 3-19. In order
to most accurately measure the amplitude of the test signals from the pulse
generator, high impedance scope probes should be used to look at the signal
levels at the output of the pulse generator.

d'·
Note"

Performance Tests
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OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

, B , B

9 I- I-

500 elK rrn
Llli FIGURE

3-' elK BIT

~ , ,
DMA BITS

, 0
0 0

...L'
B -

5"'0 DATA !Tn
E,

Llli FlCURE

GND I3-'

01-..00_'

Figure 3-19. Setup for Data Test 4

In this setup, only eight channels are tested at one time to minimize loading. The
ground lead must be connected to ensure accurate test results. It is recommended
that all eight channel grounds be connected.
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2. Adjust the pulse generator for the output in figure 3-20. 

28.5NS --+ 

---- 1.9v 
10NS--)c 4 ---- 1 .6V 

CLOCK OUTPUT B ---- 1.3v 

---- 1.9v 
20NS + ---- 1 .6V 

DATA, OUTPUT A m--e 1.3v 
0165OW13 

Figure 3-20. Waveform for Data Test 4 

Setting for HP 816lA: 

Parameter 

Input Mode 
Period (PER) 

HP 1652B 
HP 1653B 

Width (WID) 
Leading Edge (LEE) 
Trailing Edge (TRE) 
High Level (HIL) 
Low Level (LOL) 
Delay (DEL) 

HP 1652B 
HP 1653B 

Double Pulse (DBL) 
HP 1652B 
HP 1653B 

Output Mode 

Output A 

Norm 

57 ns 
80 ns 
20 ns 
1 ns 
1 ns 
1.9v 
1.3v 

18.5 ns 
30 ns 

m - -  

ENABLE 

Output B 

m-w 

Ions 
1 ns 
1 ns 
1.9V (see Note) 
1.3V (see Note) 

0 ns 
0 ns 

28.5 ns 
40 ns 
ENABLE 

I 
Note # 

The voltage levels of the waveforms must have the correct amplitude at the logic 
analyzer probe tips. The pulse generator output may have to be increased slightly 
to compensate for loading by the logic analyzer. 

3. Assign the pod under test to Analyzer-1 in the System Configuration as in 
the previous figure 3-5. 

4. In the State Format Specification assign the Clock Period to < 60 ns, and 
the rising edge of the J clock to the Clock field. Also, assign the lower 8 
channels of the pod under test to a label as in the previous figure 3-13. 

5. Set the State Trace Specification without sequencing levels and set the 
Count to Off as in the previous figure 3-14. 

HP 16528/1653B 
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2. Adjust the pulse generator for the output in figure 3-20.

10NS~rJ-- n n ::::::::
CLOCK OUTPUT B I U U L-- ----

~57NS 1

20NS

DATA,OUTPUT A ------~

0165OW13

Figure 3-20. Waveform for Data Test 4

Setting for HP 8161A:

1. 9V
1.6V
1.3V

.9V

.6V
3V

Parameter

Input Mode
Period (PER)

HP 1652B
HP 1653B

Width (WID)
Leading Edge (LEE)
Trailing Edge (rRE)
High Level (HIL)
Low Level (LOL)
Delay (DEL)

HP 1652B
HP 1653B

Double Pulse (DBL)
HP 1652B
HP 1653B

Output Mode

Output A

Norm

57 ns
80 ns
20 ns
1 ns
1 ns
1.9V
1.3V

18.5 ns
30 ns

ENABLE

Output B

10 ns
1 ns
1 ns
1.9V (see Note)
1.3V (see Note)

ons
ons

28.5 ns
40 ns
ENABLE

I

Note"

HP 1652B/1653B
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The voltage levels of the waveforms must have the correct amplitude at the logic
analyzer probe tips. The pulse generator output may have to be increased slightly
to compensate for loading by the logic analyzer.

3. Assign the pod under test to Analyzer-l in the System Confignration as in
the previous figure 3-5.

4. In the State Format Specification assign the Clock Period to < 60 ns, and
the rising edge of the J clock to the Clock field. Also, assign the lower 8
channels of the pod under test to a label as in the previous figure 3-13.

5. Set the State Trace Specification without sequencing levels and set the
Count to OIT as in the previous figure 3-14.
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6. Press RUN. The State Listing is displayed and shows alternating Fs and OS 
for the channels under test as in figure 3-21. 

I [F?EiiKTj- [State Llstlng 1 

tlarkers 1 Off ] 

Label 
Base : w/ 

+oooo 00 
+ooo 1 FF 
+0002 00 
+0003 FF 
+0004 00 
+ooos FF 
+0006 00 

pz5imj FF 
44008 00 
+0009 FF 
+ooto 00 
+oOll FF 
+0012 00 
+0013 FF 
MO14 00 
+0015 FF 

Figure 3-21. State Listing for Data Test 4 

JC I 
Note d 

To ensure a consistent pattern of alternating Fs and OS, use the front-panel ROLL 
field and knob to scroll through the State Listing. 

7. Connect the next clock to the test connector and repeat steps 4 and 6 until all 
clocks have been tested (clocks J, K, L, M, and N). 

8. Remove the probe tip assembly from the logic analyzer probe cable and 
attach it to the next logic analyzer probe cable to be tested. Take care not to 
dislodge grabbers from the test connector. 

9. Repeat steps 3,4,6 and 7 until the lower bits of all pods have been tested 
(pods 1 through 5). 

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector and 
attach the upper eight bits (bits 8 through 15) to the test connector. 

11. Repeat steps 3,4,6,7, and 8 until the upper bits of all pods (pods 1 through 5) 
have been tested with all clocks. 
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6. Press RUN. The State Listing is displayed and shows alternating Fs and Os
for the channels under test as in figure 3-21.

IMACHINE I 1- !Stllle listtng

Morker6 I Off

Lebel
60se

+0000
-+<lOCI
-t<l002
-f(l003
-t<l004
+0005
+0006
1+<l0071
'+<lOee
+(1009
...0010
-+<lOll
-t<1012
ojo()Ol3
+<lOI<l
+<JOIS

>~
) c::E:!CJ

00

"00

"00

"00

"00

"00

"00

"00

"

Note ,.
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Figure 3-21. State Listing for Data Test 4

To ensure a consistent pattern of alternating Fs and Os, use the front-panel ROLL
field and knob to scroll through the State Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6 until all
clocks have been tested (clocks J, K, L, M, and N).

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

9. Repeat steps 3, 4, 6 and 7 until the lower bits of all pods have been tested
(pods 1 through 5).

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

11. Repeat steps 3, 4, 6, 7, and 8 until the upper bits of all pods (pods 1 through 5)
have been tested with all clocks.

HP 16528/16538
Service Manual



Clock, Qualifier, Description: 
and Data Inputs 

Test 5 This performance test verifies the maximum clock rate for mixed mode clocking 
during a state operation. 

Specification: 

Clock repetition rate: Single phase is 35 MHz maximum (25 MHz maximum for 
the HP 1653B). With time or state counting, minimum time between states is 60 
ns (16.7 MHz maximum). Both mixed and demultiplexed clocking use master-slave 
clock timing. The master clock must follow the slave clock by at least 10 ns and 
precede the next slave clock by 50 ns. 

Equipment Required: 

Pulse Generator .......................... HP 816lA/O20 
Oscilloscope ............................ HP 54502A 
50 Ohm Feedthrough (2) ................... HP IOIOOC 
Test Connector (2) ........................ see figure 3-1 and 3-2 
BNC m-m Coupler (2) ..................... HP 1250-0216 
BNC Cable (2) ........................... HP 10503A 
BNCTee m-f-f (2) ......................... HP 1250-0781 

Procedure: 

1. Connect the HP 1652B/1653B and test equipment as in figure 3-22 by 
connecting channels O-3 and 8-11 of the pod under test to the test connector. 
On the slave clock transition, the four bits of the lower byte are transferred to 
the logic analyzer. On the master clock transition, the four bits of the upper 
byte are transferred to the logic analyzer. 

LOGIC ANALYZER 

FIGURE 
3-l 

CLK BIT 

1 
P 

DATA BITS ; 
PO 
D 

/ 
r 

500 / a 
I 

DATA 
FIGURE ’ 

3-1 
GND 

*  
01650849 

Figure 3-22. Setup for Data Test 5 

I 
Note m 

In this setup, only eight channels are tested at one time to minimize loading. The 
ground lead must be connected to ensure accurate test results. 
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ClOCk, Qualifier,
and Data Inputs

Test 5

Description:

This performance test verifies the maximum clock rate for mixed mode clocking
during a state operation.

Specification:

Clock repetition rate: Single phase is 35 MHz maximum (25 MHz maximum for
the HP 1653B). With time or state counting, minimum time between states is 60
ns (16.7 MHz maximum). Both mixed and demultiplexed clocking use master-slave
clock timing. The master clock must follow the slave clock by at least 10 ns and
precede the next slave clock by 50 ns.

Equipment Required:

Pulse Generator HP 8161N020
Oscilloscope HP 54502A
50 Ohm Feedthrough (2) HP 101 DOC
Test Connector (2) see figure 3-1 and 3-2
BNC m·m Coupler (2) HP 1250-0216
BNC Cable (2) HP 10503A
BNC Tee m-f-f (2) HP 1250-Q781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-22 by
connecting channels 0-3 and 8-11 of the pod under test to the test connector.
On the slave clock transition, the four bits of the lower byte are transferred to
the logic analyzer. On the master clock transition, the four bits of the upper
byte are transferred to the logic analyzer.

IleI
Note ..
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Figure 3-22. Setup for Data Test 5

In this setup, only eight channels are tested at one time to minimize loading. The
ground lead must be connected to ensure accurate test results.
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2. Adjust the pulse generator for the output in figure 3-23. 

WV--- 3.2V 
+ 10NS 

CLOCK OUTPUT B . ---- 
I Ov 

I I 

‘-120NS------d 
I I 
I I ---- 3.2v 

I I 
DATA,OUTPUT A ---- I Ov 

40NS -+ 14- 60NS -+I I+- 20NS 

0165ow14 

Figure 3-23. Waveform for Data Test 5 

Setting for HP 8161A: 

Parameter Output A Output B 

Input Mode 
Period (PER) 
Width (WID) 
Leading Edge (LEE) 
Trailing Edge (TRE) 
High Level HIL) 
Low Level (LOL) 
Delay (DEL) 
Double Pulse (DBL) 
Output Mode 

Norm 
120 ns 
60 ns 
1 ns 
1 ns 
3.2 V 
ov 
40 ns 
B-B 

ENABLE 

m - m  

IO ns 
1 ns 
1 ns 
3.2 V 
ov 
0 ns 
60 ns 
ENABLE 

3. Assign the pod under test to Analyzer 1 in the System Configuration as in 
the previous figure 3-5. 

4. Set up the State Format Specification as in figure 3-24. Assign the falling J 
clock to the Master Clock and the rising J clock to the Slave Clock. Refer to 
steps a through d after figure 3-24 if you are unfamiliar with menus. 

State Format Speclflcatlon 

l-laster Clock Slave Clock 
[ JJ. ] 1 Jt 1 

Clock Period 
l(J 

Activity ) 
Label Pal 

Pod 1 

-1 
,,,,$$ss,,,,ss:3 
15 . . . . 87 . , , . 0 
. . . . .*a*,,.,**+* 

Figure 3-34. Format Specification for Data Test 5 
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2. Adjust the pulse generator for the output in figure 3-23.

0V

3.2V

1__ 60NS __1

B~Il'- --JI~~~~ :V2V
I I

I.. 120NS ------Il..~1
I I

I I

I I
DAT A. OUTPUT A __---,--__---.J I

40NS ---.j i-- 60NS __I 1__ 20NS

CLOCK OUTPUT

0165OW14

Figure 3-23. Waveform for Data Test 5

Setting for HP 8161A:

Parameter Output A Output 8

Input Mode
Period (PER)
Width (WID)
leading Edge (lEE)
Trailing Edge (TRE)
High Level HIL)
low level (LOl)
Delay (DEL)
Double Pulse (DBl)
Output Mode

Norm
120 ns
60 ns
1 ns
1 ns
3.2V
OV
40 ns

ENABLE

10 ns
1 ns
1 ns
3.2V
Ov
ons
60 ns
ENABLE

3. Assign the pod under test to Analyzer 1 in the System Confignration as in
the previous figure 3-5.

4. Set up the State Format Specification as in figure 3-24. Assign the falling J
clock to the Master Clock and the rising J clock to the Slave Clock. Refer to
steps a through d after figure 3-24 if you are unfamiliar with menus.

IMACHINE I 1- Slale FOf'llllt Specification ( Specify SYlllbols )

Master Clock
I J,j.

Sll'lve Clock
I Jt I

ClOCk Perlo~ Pud 1

~ I TIL IMaster I SI"v!!
Actl~it!,l) __ ._UU ~UU

LeOel Pol 15. 67. 0
POOl Ell !
-Qff-
-off~

-orr-
-(llf-

-Q1f-
-(I/f-
-(llf-

-01(-
-off-
-off-

Figure 3-24. Format Specification for Data Test 5
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a. Move the cursor to the Pod Clock field and press SELECT. Then 
assign Mixed Clocks. 

b. Move tlie cursor to the clock fields and assign the falling transition of 
the J clock to the Master Clock and the rising transition of the J clock 
to the Slave Clock. 

c. Move the cursor to the appropriate bit assignment field and turn on 
channels O-3 and 8-11 of the pod under test. 

d. Move the cursor to the Clock Period and set it to < 60 ns. 

5. Set the State Trace Specification without sequencing levels and Count Off 
as in the previous figure 3-14. 

6. Press RUN. The State Listing displays alternating Fs and OS for the channels 
under test as in figure 3-25. 

Label 
Base t pj 

+aooo 00 
+oOOl FF 
+uoo2 00 
+0003 FF 
+0004 00 
+ooos FF 
+0006 00 

p?EJ FF 
+0008 00 
+0009 FF 
44010 
WOll ;: 
MO12 00 
+0013 FF 
+0014 00 
MO15 FF 

Figure 3-25. State Listing for Data Test 5 

IIC i 
Note d 

To ensure a consistent pattern of alternating Fs and OS, use the front-panel ROLL 
field and knob to scroll through the State Listing. 

7. Connect the next clock to the test connector and repeat steps 4 and 6. 
Repeat these steps until all clocks have been tested (clocks J, K, L, M, and 
N) . 

8. Remove the probe tip assembly from the logic analyzer probe cable and 
attach it to the next logic analyzer probe cable to be tested. Take care not to 
dislodge grabbers from the test connector. 

9. Repeat steps 3,4,6, and 7 until channels 0 - 3 and 8 - 11 of all pods have been 
tested (pods 1 through 5). Start with the falling edge of the J clock as the 
Master clock and rising edge of the J clock as the Slave clock. 

10. Disconnect bits O-3 and bits 8-11 from the test connector and attach bits 4-7 
and bits 12-15 to the test connector. Repeat steps 3,4,6,7, and 8 until all 
pods have been tested (pods 1 through 5) with all clocks. 

HP 1652B/1653B 
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a. Move the cursor to the Pod Clock field and press SELECT. Then
assign Mixed Clocks.

b. Move the cursor to the clock fields and assign the falling transition of
the J clock to the Master Clock and the rising transition of the J clock
to the Slave Clock.

c. Move the cursor to the appropriate bit assignment field and turn on
channels 0-3 and 8-11 of the pod under test.

d. Move the cursor to the Clock Period and set it to < 60 ns.

5. Set the State Trace Specification without sequencing levels and Count OtT
as in the previous figure 3-14.

6. Press RUN. The State Listing displays alternating Fs and Os for the channels
under test as in figure 3-25.

IMACHINE 1 1- !state usung

Mllrkers I Off

'fOOOO
~OOl

-t(J002
+(100'3
't<la04
+(1005
+0006

~
+(Iooe
+(1009
+(lOla
+0011
+()012
~013

+(1014
+'OOIS

> mIT:]
) c::::E::!L:J

00

"00

"00

"00

"00

"00

"00

"00

"

I

Note.
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Figure 3-25. State Listing for Data Test 5

To ensure a consistent pattern of alternating Fs and Os, use the front-panel ROLL
field and knob to scroll through the State Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6.
Repeat these steps until all clocks have been tested (clocks J, K, L, M, and
N).

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

9. Repeat steps 3, 4, 6, and 7 until channels 0 - 3 and 8 - 11 of all pods have been
tested (pods 1 through 5). Start with the falling edge of the J clock as the
Master clock and rising edge of the J clock as the Slave clock.

10. Disconnect bits 0-3 and bits 8-11 from the test connector and attach bits 4-7
and bits 12-15 to the test connector. Repeat steps 3, 4, 6, 7, and 8 until all
pods have been tested (pods 1 through 5) with all clocks.
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Clock, Qualifier, Description: 
and Data Inputs 

Test 6 This performance test verifies the maximum clock rate for demultiplexed clocking 
during a state operation. 

Specification: 

Clock repetition rate: Single phase 35 MHz maximum (25 MHz maximum for the 
HP 1653B). With time or state counting, minimum time between states is 60 ns 
(16.7 MHz maximum). Both mixed and demultiplexed clocking use master-slave 
clock timing; the master clock must follow the slave clock by at least 10 ns and 
precede the next slave clock by 50 ns. 

Equipment Required: 

Pulse Generator . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8161A/O20 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 54502A 
50 Ohm Feedthrough (2) . . . . . . . . . . . . . . . . . . . HP IOIOOC 
Test Connector (2) . . . . . . . . . . . . . . . . . . . . . . . . see figure 3-1 and 3-2 
BNC m-m Coupler (2) . . . . . . . . . . . . . . . . . . . . . HP 1250-0216 
BNC Cable (2) . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 10503A 
BNC Tee m-f-f (2) . . . . . . . . . . . . . . . . . . . . . . . . . HP 1250-0781 : 

Procedure: 

1. Connect the HP 1652B/1653B and test equipment as in figure 3-26 by 
connecting channels O-7 of the pod under test to the test connector. During 
demultiplexed clocking only the lower eight bits of each pod are used. 

FIGURE 
3-l 

CLK BIT 
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Figure 3-26. Setup for Data Test 6 

Clock, Qualifier,
and Data Inputs

Test 6

Description:

This performance test verifies the maximum clock rate for demultiplexed clocking
during a state operation.

Specification:

Clock repetition rate: Single phase 35 MHz maximum (25 MHz maximum for the
HP 1653B). With time or state counting, minimum time between states is 60 os
(16.7 MHz maximum). Both mixed and demultiplexed clocking use master-slave
clock timing; the master clock must follow the slave clock by at least 10 ns and
precede the next slave clock by 50 os.

Equipment Required:

Pulse Generator HP 8161 N020
Oscilloscope HP 54502A
50 Ohm Feedthrough (2) HP 101 OOC
Test Connector (2) see figure 3-1 and 3-2
BNC mom Coupler (2) HP 1250-0216
BNC Cable (2) HP 10503A
BNC Tee m-f-f (2) HP 1250-0781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-26 by
connecting channels 0-7 of the pod under test to the test connector. During
demultiplexed clocking only the lower eight bits of each pod are used.

Performance Tests
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Figure 3-26. Setup for Data Test 6

HP 16526/16536
Service Manual
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2. Adjust the pulse generator for the output in figure 3-27. 

I+-- 60NS -+ 

1 - - - -  3.2v 
+ 10NS 

CLOCK OUTPUT B L 1 ---- 
I 

Ov 

I I 

‘1120NS ------WI 
I I 
I I ---- 3.2v 

I I 
DATA,OUTPUT A ---- 

I Ov 

40NS -+ I+- 60NS -+I I+- 20NS 

0165OW14 

Figure 3-27. Waveform for Data Test 6 

Setting for HP 8161A: 

Parameter Output A Output B 

Input Mode Norm w-m 
Period (PER) 120 ns e-e 
Width (WID) 60 ns Ions 
Leading Edge (LEE) 1 ns 1 ns 
Trailing Edge (TRE) 1 ns 1 ns 
High Level (HIL) 3.2V . 3.2 V 
Low Level (LOL) ov ov 
Delay (DEL) 40 ns ns 
Double Pulse (DBL) --- 60 ns 
Output Mode ENABLE ENABLE 

3. Assign the pod under test to Analyzer 1 in the System Configuration as in 
the previous figure 3-5. 

4. Set up the State Format Specification as in figure 3-28. Assign the falling J 
clock as the Master Clock and the rising J clock as the Slave Clock. Refer to 
steps a through d if you are unfamiliar with the menus. 

I 
[-I- State Fomet Speclllcation 

I Hester Cl ctck Slave Clock 
[ JA 1 [ Jt 1 

- 
Specify Symbols 

Clock Period 
1’601 

hctivity > 
Lobe1 P-01 

Pod 1 
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Figure 3-28. Format Specification for Data Test 6 
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2. Adjust the pulse generator for the output in figure 3-27.

1..-- 60Ns I

1__ 20NS1__ 60NS ---I

~ 10NS nL... -lI_-_-_-_- 0

3

y.

2Y

CLOCK OUTPUT 8 --------~ ---- - .
I

I I

I • 120NS .. I
I I

: I : ~~~~ 3
ev

·2Y
DA TA ,OUTPUT A ---,--__---.J ~

40NS ----.:

016501'114

Figure 3-27. Waveform for Data Test 6

Setting for HP 8161A:

Parameter Output A Output B

Input Mode
Period (PER)
Width (WID)
Leading Edge (LEE)
Trailing Edge (TRE)
High Level (HIL)
Low Level (LOL)
Delay (DEL)
Double Pulse (DBL)
Output Mode

Norm
120 ns
60 ns
1 ns
1 ns
3.2V
OV
40 ns

ENABLE

10 ns
1 ns
1 ns
3.2V
OV
ns

60 ns
ENABLE

3. Assign the pod under test to Analyzer 1 in the System Configuration as in
the previous fIgure 3-5.

4. Set up the State Format Specification as in fignre 3-28. Assign the falling J
clock as the Master Clock and the rising J clock as the Slave Clock. Refer to
steps a through d ifyou are unfamiliar with the menus.

1t1~CHINE I 1- Slele Forwt SpeciflcaUon ( SlIecUy SymD:ols )

Mester ClOCk
I J~ I

Sh,ve Clock
I Jt I

Clock Pt'-IOO Pod 1

~I TIL Inllster I SIeve

Actll1ity} lU:UUUUUU
Lebel Pol 7... 07.,., 0

POOl ElI I
~Hf

-(Jff-
-orf-
-lJff-
-{Jff-
-011-
-orf-
-lJff-
-or(-
-01'-

Figure 3-28. Format Specification for Data Test 6
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a. Move the cursor to the Pod Clock field, press SELECT, and assign 
Demultiplex. 

b. Move the cursor to the clock fields and assign the falling clock 
transition of the J clock to the Master Clock and the rising J clock 
transition to the Slave Clock. 

c. Move the cursor to the appropriate bit field and assign ALL channels 
to the pod under test (only bits 0 through 7 are available for 
assignment). 

d. Move the cursor to the Clock Period and set it to < 60 ns. 

5. Set the State Trace Specification without sequencing levels and set Count 
Off as in the previous figure 3-14. 

6. Press RUN. The State Listing shows alternating Fs and OS for the pod under 
test as in figure 3-29. 

[ml- [State Llstlng ] r I tlarkers Of1 j 

Figure 3-29. State Listing for Data Test 6 

IIC I 
Note d 

To ensure a consistent pattern of alternating Fs and OS, use the front-panel ROLL 
field and knob to scroll through the State Listing. 

7. Connect the next clock to the test connector and repeat steps 4 and 6. 

8. Repeat steps 4,6, and 7 until all clocks have been tested (clocks J, K, L, M 
and N). 

9. Remove the probe tip assembly from the logic analyzer probe cable and 
attach it to the next logic analyzer probe cable to be tested. Take care not to 
dislodge grabbers from the test connector. 

10. Repeat steps 3,4,6,7,8, and 9 until all pods have been tested (pods 1 
through 5). Start with the falling edge of the J clock as the Master Clock and 
rising edge of the J clock as the Slave Clock. 
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a. Move the cursor to the Pod Clock field, press SELECT, and assign
Demultiplex.

b. Move the cursor to the clock fields and assign the falling clock
transition of the J clock to the Master Clock and the rising J clock
transition to the Slave Clock.

c. Move the cursor to the appropriate bit field and assign ALL channels
to the pod under test (only bits a through 7 are available for
assignment).

d. Move the cursor to the Clock Period and set it to < 60 ns.

5. Set the Slale Trace Specification without sequencing levels and set Count
OtT as in the previous figure 3-14.

6. Press RUN. The Slate Listing shows alternating Fs and as for the pod under
test as in figure 3-29.

iHACHINE 1 1- IStllle Listino

Hllrlo:ers I Off

-.(loao
+(lOOl
+(l002
-t<l003
+000<1
+(lOOS
+0006
1+00071
-I()ooe
+0009
-+<1010
+CO 11
-t<lO 12
+0013
+<lO 14
+<lO IS

> rP05""Tl
}~

0000
fTF.
0000
F,"FF"
0000
FFFF
0000,F"
0000
FFFf
0000
F',Fr
0000
F,F,
0000
FFFF

I
Note ,.
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Figure 3-29. State Listing for Data Test 6

To ensure a consistent pattern of alternating Fs and Os, use the front-panel ROLL
field and knob to scroll through the Slate Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6.

8. Repeat steps 4, 6, and 7 until all clocks have been tested (clocks J, K, L, M
and N).

9. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

10. Repeat steps 3, 4,6, 7, 8, and 9 until all pods have been tested (pods 1
through 5). Start with the falling edge of the J clock as the Master Clock and
rising edge of the J clock as the Slave Clock.
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Glitch Test Description: 

- 

This performance test verifies the glitch detection specification of the 
HP 1652Bl1653B. 

Specification: 

Minimum detectable glitch: 5 ns wide at the threshold. 

Equipment Required: 

Pulse Generator .......................... HP 8161 A/O20 
Oscilloscope ............................ HP 54502A 
50 Ohm Feedthrough ..................... HP 101OOC 
Test Connector .......................... see figure 3-1 and 3-2 
BNC m-m Coupler ........................ HP 1250-0216 
BNC Cable ............................. .’ HP 10503A 
BNC Tee m-f-f ........................... HP 12504781 

Procedure: 

1. Connect the test equipment as in figure 3-30. The clock inputs are not used 
for the glitch test since glitch detection is part of timing analysis. Use the 
oscilloscope to make sure pulses are 5 ns wide at the threshold (1.6 V). 

DATA BITS 7 
/ / 

8 E E 

FIGURE 
0 cl 

3-1 
GND 

F 
s 

Ol6!50103 

Figure 3-30. Setup for Glitch Test 

I 
Note m 

In this setup, only eight channels are tested at one time to minimize loading. The 
ground lead must be connected to ensure accurate test results. 

HP 16528/1653B 
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Glitch Test Description:

This performance test verifies the glitch detection specification of the
HP 1652B/1653B.

Specification:

Minimum detectable glitch: 5 ns wide at the threshold.

Equipment Required:

Pulse Generator HP 8161 N020
Oscilloscope HP 54502A
50 Ohm Feedthrough HP 10100C
Test Connector see figure 3-1 and 3-2
BNC m-m Coupler HP 1250-0216
BNC Gable HP 10503A
BNCTee m-f-f HP 1250-0781

Procedure:

1. Connect the test equipment as in figure 3-30. The clock inputs are not used
for the glitch test since glitch detection is part of timing analysis. Use the
oscilloscope to make sure pulses are 5 ns wide at the threshold (1.6 V).

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

Ii=-
OUTPUT

500 f---

DATA BITS
500

P P

4 ~8 R 0
0 0FIGURE 8

3-' E
GNO S

~

Figure 3-30. Setup for Glitch Test

Note ,.
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In this setup, only eight channels are tested at one time to minimize loading. The
ground lead must be connected to ensure accurate test resnlts.
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2. Adjust the pulse generator for the output in figure 3-31. 

20NS -4 +- 

- ? ---- 3.2v 
5NS+ 4 

DATA,OUTPUT A ---- Ov 

0165OW15 

Figure 3-31. Waveform for Glitch Test 

Setting for HP 8161A: 

Parameter Output A Output B 

Input Mode Norm --- 
Period (PER) 20 ns --- 
Width (WID) 5 ns --- 
Leading Edge (LEE) 1 ns --- 
Trailing Edge (TRE) 1 ns 0-0 
High Level (HIL) 3.2 V --- 

Low Level (LOL) ov --- 
Delay (DEL) 0 ns --- 
Output Mode ENABLE --- 

3. Assign the pod under test to Analyzer 1 in the System Configuration as in 
figure 3-32. Refer to steps a through c if you are unfamiliar with menus. 

I System Configuration 
r  ~~~~ 

Analyzer 1 
Name1 [nCICHINE[ 

Type: 1-J 

( Autoscale ) 
Unassl ;izg analyzer 

+iiT-, 

Figure 3-32. System Configuration for Glitch Test 

a. Move the cursor to the Type field of Analyzer 1 and press SELECT. 

b. Set the analyzer Type to Timing using the cursor and SELECT key. 

c. Move the cursor to the pod to be tested and assign it to Machine 1 
(Analyzer 1). 
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2. Adjust the pulse generator for the output in figure 3-31.

20NS ----l I--

DATA.OUTPUT A

Q165OW15

Figure 3-31. Waveform for Glitch Test

Setting for HP 8161A:

Parameter

Input Mode
Period (PER)
Width (WID)
Leading Edge (LEE)
Trailing Edge (TRE)
High Level (HIL)
Low Level (LOL)
Delay (DEL)
Output Mode

Output A

Norm
20 ns
5 ns
1 ns
1 ns
3.2V
OV
ons
ENABLE

Output B

3. Assign the pod under test to Analyzer 1 in the System Configuration as in
figure 3-32. Refer to steps a through c if you are unfamiliar with menus.

Systelll l:onf1gurIlUoD

Analyzer I

Nellie' IMACHINE 1

Type' I TunIng

( RUloscs1e )

ARolyzer 2

Tupe' I orf

OscUla,cope

(]ITJ

unllsslp~~g flnalyzer

POd 2

Pod 3

Pod S
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Figure 3-32. System Configuration for Glitch Test

a. Move the cursor to the Type field of Analyzer 1 and press SELECT.

b. Set the analyzer Type to Timing using the cursor and SELECT key.

c. Move the cursor to the pod to be tested and assign it to Machine 1
(Analyzer 1).
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4. In State Format Specification assign the lower eight bits of the pod under test 
to a label as shown in figure 3-33. Make sure the appropriate eight bits in the 
bit assignment field are turned on. 

VI/- Tlmlng Foram t Speclf lea lion 

Pod 1 

I l-l-L I 
Activity > ,,,,,,,,ts*tsttt 
Label Pol 15 .,., 87 .,., 0 

or + , I . , . , . I LI***IL* 

(Specify Symbols 1 

Figure 3-33. Glitch Test Timing Format Specification 

5. Set Timing Trace Specification as in figure 3-34. Follow steps a through d if 
you are unfamiliar with menus. 

I 
lnACHINE]I- flmlng Trace Speclflcatlon 

Trace model-1 
Armed by 1-1 Acquisition mode 1 G1 itch ] 

Lob 

Ba 
Fln 

P 

present for 

The n find 
Edge I.. 

Or 

Gil tch -1 

] 30ns 1 

Figure 3-34. Glitch Test Timing Trace Specification 

a. Move the cursor to the Acquisition mode field and select the Glitch 
mode. 

b. Move the cursor to the Find Pattern field and press SELECT. Assign 
all Don’t Cares (all Xs) and press SELECT. 

c. Set the Present for field to >30 ns. 

d. Set Then find Glitch “on” for all channels (* = on; . = off). 
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4. In Stale Format Specification assign the lower eight bits of the pod under test
to a label as shown in figure 3-33. Make sure the appropriate eight bits in the
bit assignment field are turned on.

!MACHINE 1 1- T.1JIIlng Foral SpaClf1cauon

HP 16528/16538
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Pod 1
I nL

Actl~lly > ~~~~ .UUUU

Lallil PQI 1::; .... 67 0

POD I B I . ,. . 1

-{)ff-

-Dff-
-off-
-off-
-Qff-
-orr-
-o(r-
-011-
-<lrr-
-olf-
-{]ff-
-(If (-
-Off-

Figure 3-33. Glitch Test Timing Format Specification

5. Set Timing Trace Specification as in figure 3-34. Follow steps a through d if
you are unfamiliar with menus.

IMACHINE I 1- T1M1ng Treee Spec1flceUon
Tree8 mOdel Single I
Armea by ( Run I Acquisition model GlitCh

U II 81 > lfQ£::IJ
Bese > CR!LJ
Fj~~tlern c:::ED

prn.nt for D 30 os

Tnen f Ina
Edge c:=J
"Gl1tc~~

Figure 3-34. Glitch Test Timing Trace Specification

a. Move the cursor to the Acquisition mode field and select the Glitch
mode.

b. Move the cursor to the Find Pattern field and press SELECT. Assign
all Don't Cares (all Xs) and press SELECT.

c. Set the Present for field to >30 ns.

d. Set Then lind Glitch "on" for all channels (* = on;. = off).
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6. Press RUN. The timing analyzer acquires data and shows glitches for 
channels under test as in figure 3-35. Select the Delay field and rotate the 
knob to assure consistent glitch detection. 

_- 

[nCltHINEjJ- Tlmlng Waveloms 

Figure 3-35. Glitch Test Timing Waveforms 

I 
Note m 

If the sample clock and data synchronize, glitches may be displayed on the timing 
screen as valid data transitions. 
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7. Remove the probe tip assembly from the logic analyzer probe cable and 
attach it to the next logic analyzer probe cable to be tested. Take care not to 
dislodge grabbers from the test connector. 

8. Repeat steps 3,4, and 6 until all pods have been tested (pods 1 through 5). 
Make sure to assign the correct pod to be tested in the System Configuration 
menu. 

9. Disconnect the lower eight bits (bits 0 through 7) from the test connector and 
attach the upper eight bits (bits 8 through 15) to the test connector. 

10. Repeat steps 3,4,6, and 7 until the upper bits of all pods have been tested 
(pods 1 through 5). 

HP 1652B11653B 
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6. Press RUN. The timing analyzer acquires data and shows glitches for
channels under test as in figure 3-35. Select the Delay field and rotate the
knob to assure c<;>nsistent glitch detection.

II1ACI.{JNE 1 f - lUl1ng WlllOetO"'S

Morl:;ers I Off I
~ccumull!lte CQIL]
Tlme/DI ... ! 100 ns I Deley I o s I Semple perlo~· 20 ns

Note ..
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I I I I III I I I I I I L

,POD 1 : : : : : : , , , , , , " ::::::::; I: ::::: : :: :: :::: ",.,; I :
",,,,,~'lllrl """,,,j,:,,,,,,,,,,,,,,:'III'~

~ " , , , , , . ",", , , t' , , , , , . , , , , , , , , , , , . , , , , . , , , : r, , , n :
, IIII i I : '1111 L.L.

Figure 3-35. Glitch Test Timing Waveforms

If the sample clock and data synchronize, glitches may be displayed on the timing
screen as valid data transitions.

7. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

8. Repeat steps 3, 4, and 6 until all pods have been tested (pods 1 through 5).
Make sure to assign the correct pod to be tested in the System Configuration
menu.

9. Disconnect the lower eight bits (bits 0 through 7) from the test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

10. Repeat steps 3, 4, 6, and 7 until the upper bits of all pods have been tested
(pods 1 through 5).
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Threshold Description: 

-- 

Accuracy Test 
This performance test verifies the threshold accuracy within the ranges stated in 
the specification. 

Specification: 

Threshold accuracy 150 mV accuracy over the range -2.0 to + 2.0 volts; 300 mV 
accuracy over the ranges -9.9 to -2.1 volts and + 2.1 to + 9.9 volts. 

Equipment Required: 

Power Supply ............................ HP 6216C 
Test Connector .......................... see figure 3-l and 3-2 
BNC (f)-to-Dual Banana (m) Adapter ......... HP 1251-2277 
BNC Cable .............................. HP 10503A 

Procedure: 

1. Connect the test equipment as in figure 3-36. 

LOGIC ANALYZER 

DATA BITS q 
/ 

/ / P P 

01650850 

Figure 3-36. Threshold Accuracy Test Setup 

I 
Note e 

In this setup, only eight channels are tested at one time to minimize loading. The 
ground lead must be grounded to ensure accurate test results. 

2. Assign the pod under test to Analyzer 1 in the System Configuration as in 
the previous figure 3-32. 
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Threshold
Accuracy Test

Description:

This performance test verifies the threshold accuracy within the ranges stated in
the specification.

Specification:

Threshold accuracy: 150 mV accuracy over the range -2.0 to +2.0 volts; 300 mV
accuracy over the ranges -9.9 to -2.1 volts and +2.1 to + 9.9 volts.

Equipment Required:

Power Supply HP 6216C
Test Connector see figure 3-1 and 3-2
BNC (f)-to-Dual Banana (m) Adapter HP 1251-2277
BNC Cable HP 10503A

Procedure:

1. Connect the test equipment as in figure 3-36.

POWER
SUPPLY

OUTPUT

'---f

LOGIC ANALYZER

hL- ---" :

••1Note ,.
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DATA BITS

f
P P

4I
8 R 0

0 DFIGURE B3-1 EGND 5
f---S ,

01650850

Figure 3-36. Threshold Accuracy Test Setup

In this setup, only eight channels are tested at one time to minimize loading. The
ground lead must be grounded to ensure accurate test results.

2. Assign the pod under test to Analyzer 1 in the System Confignration as in
the previous figure 3-32.
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3. Configure the Timing Format Specification for a User Defined pod 
threshold of 0.0 V for the pod under test and assign the lower eight bits in the 
bit assignment field as in figure 3-37. Refer to steps a through c if you are 
unfamiliar with menus. 

v/j- Tlmlng Format Speclf lcallon Specify Symbols 

Pod 1 
+ 0.0 v 

FLctivity > ---------------- 
Label PO1 

0 + 

Figure 3-37. Threshold Accuracy Format Specification 

a. Move the cursor to the Pod Threshold field and press SELECT. 

b. Move the cursor to User-defined and press SELECT. Then enter the 
appropriate voltage threshold. 

c. Move the cursor to the bit assignment field and turn on the appropriate 
eight bits to be tested (* = on; . = off). 

4. Set the Timing Trace Specification as in figure 3-38. Follow steps a through 
d if you are unfamiliar with menus. 

Speclflcatlon I WI)- Tlmlng Trace 
Trace mode-1 

Armed by 1-1 Acquisition mode 1 Glitch 1 

Label > 

Base 1 
Find 

Pat tern 

pr ese 

Then f lnd 
Edge 

Of 

Glitch 

[POD-J 
1 Hex 1 

I 

tnt for 

I 

I 

El [ 30ns ] 

Figure 3-38. Threshold Accuracy Trace Specification 

a. Move the cursor to the Acquisition mode and select the Glitch mode. 

b. Move the cursor to Find Pattern and press SELECT. Then assign 
Don’t Cares (all X s) and press SELECT. 

c. Set present for to > 30 ns. 

d. Set Then find Glitch to all Don’t Cares (all periods ‘Y). 
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3. Configure the Timing Format Specification for a User Defined pod
threshold of 0.0 V for the pod under test and assign the lower eight bits in the
bit assignment field as in figure 3-37. Refer to steps a through c if you are
unfamiliar with menus.

IMr:lCHI~E I 1- Tilling Forlllllt Specif1cal1on

",cd 1
+ 0.0 v

Acll~lt!:l > •••••••

L~bel Pol IS,. ,67,.,.0
poa I B I, ., .uuuul
-off-
-011-
-off-

; -off
-011-
-of1-
-off-
-{lH-

~'f
~rf

-or(-
-or(-
-ou-

( SDrc1fy SymbDIs )

Figure 3-37. Threshold Accuracy Format Specification

a. Move the cursor to the Pod Threshold field and press SELECT.

b. Move the cursor to User-defined and press SELECT. Then enter the
appropriate voltage threshold.

c. Move the cursor to the bit assignment field and turn on the appropriate
eight bits to be tested (* = on; . = off).

4. Set the Timing Trace Specification as in figure 3-38. Follow steps a through
d if you are unfamiliar with menus.

!MACHINE 1 1- T1IIl1ng Tnce Specification

Trllce mOde! 51n91e I
Armed bill ~un ! AcquiSIUOflmOdel Glitch

Llloel > ~

8en) r::B:!U
r1~~t1ern ~

~re$8nl lor [[l

Then rind

Edge c:::J

"Glitch c:::J

30 ns I
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Figure 3-38. Threshold Accuracy Trace Specification

a. Move the cursor to the Acquisition mode and select the Glitch mode.

b. Move the cursor to Find Patfero and press SELECT. Then assign
Don't Cares (all X s) and press SELECT.

c. Set present for to > 30 ns.

d. Set Then find Glitch to aU Don't Cares (aU periods ".").
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- 

5. Adjust the power supply output for + 150 mV. 

6. Press RUN. Data displayed on the Thing Waveforms display is all high for 
the pod and channels under t&t as in figure 3-39. 

-iI- Timing biavef ems 

tlarkers I-1 
Accumulate torrj 
flme/Dlv 7100 Delay 11 Sample period - 20 ns 

w \ 
PoDij 

, , I I I 
: 

Figure 3-39. Threshold Accuracy Timing Waveforms 1 

7. Adjust the power supply output for -150 mV. 

8. Press RUN. Data displayed on the Timing Waveforms display is all low for 
the channels under test as in figure 3-40. 

l-l- Tlmlng Wsvef arms 

tlar ker9 1-1 
CIccumula te Iorrj 
Time/D iv 11 Delay IO] Sample period - 20 ns 

\ 
lpoDd 

I I I I I 1 

: 

Figure 3-40. Threshold Accuracy Timing Waveforms 2 

9. Return to the Timing Format Specification and change the User Defined 
pod threshold to + 9.9 V. 

10. Adjust the power supply output for + 10.2 V. 

11. Press RUN. Data displayed on Timing Waveforms display is all high for the 
pod and channels under test as in the previous figure 3-39. 
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5. Adjust the power supply output for +150 mV.

6. Press RUN. Data displayed on the Timing Waveforms display is all high for
the pod and channels under test as in figure 3-39.

Merker! J orr I
Accumullilte []II]
Time/Ply I 100 ns I

POD 1 0

POD 1 or

POD 1 0

POD 1 0

POD I 0

POD 1 0

POD 1 0

POD 1 0

aeTey 1:1=:[0:=,;]1 semple penon· 20 ns
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Figure 3-39. Threshold Accuracy Timing Waveforms 1

7. Adjust the power supply output for ·150 mY.

8. Press RUN. Data displayed on the Timing Waveforms display is all low for
the channels under test as in figure 3-40.

!MACHINE , ! - T1M1ng Nllv.ranu

Mrkers I "r I
ACCumll(liIle mo
Tlme/Dly i 100 ns ! Del ey I 0 s I Semple perIod - 20 ns

~

~

~

POD 1 0

POD 1 0

POD 1 0

POD 1 0

POD I 0

Figure 3-40. Threshold Accuracy Timing Waveforms 2

9. Return to the Timing Format Specification and change the User Defined
pod threshold to +9.9 V.

10. Adjust the power supply output for + 10.2 V.

11. Press RUN. Data displayed on Timing Waveforms display is all high for the
pod and channels under test as in the previous figure 3-39.
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12, 

13, 

Adjust the power supply output for + 9.6 V. 

Press RUN. Data displayed on Timing Waveforms display is all low for the 
pod and channels under test as in the previous figure 3-40. 

14. Return to the Timing Format Specification and change the User Defined pod 
threshold to -9.9 V. 

15 . 

16. 

Adjust the power supply output for -9.6 V. 

Press RUN. Data displayed on Timing Waveforms display is all high for the 
pod and channels under test as in the previous figure 3-39. 

4T I 1. Adjust the power su~plv output for -10.2 V. 

18. 

19. 

20 . 

21. 

22. 

J I  AI d *  

Press RUN. Data displayed on Timing Waveforms display is all low for the 
pod and channels test as in the previous figure 340. 

Remove the probe tip assembly from the logic analyzer prob 
attach it to the next logic analyzer probe cable to be tested. 
dislodge grabbers from the test connector. 

le cab1 .e and 
Take care n lot to 

Repeat steps 2 through 18 until all pods have been tested (pods 1 through 5). 

Disconnect the lower eight bits (bits 0 through 7) from test connector and 
attach the upper eight bits (bits 8 through 15) to the test connector. 

Repeat steps 2 through 19 until the upper bits of all pods have been tested 
(pods 1 through 5). 
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12. Adjust the power supply output for +9.6 V.

13. Press RUN. Data displayed on Timing Waveforms display is all low for the
pod and channels under test as in the previous figure 3-40.

14. Return to the Timing Format Specification and change the User Defined pod
threshold to ·9.9 V.

15. Adjust the power supply output for -9.6 V.

16. Press RUN. Data displayed on Timing Waveforms display is all high for the
pod and channels under test as in the previous figure 3-39.

17. Adjust the power supply output for -10.2 V.

18. Press RUN. Data displayed on Timing Waveforms display is all low for the
pod and channels under test as in the previous figure 3-40.

19. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

20. Repeat steps 2 through 18 until all pods have been tested (pods 1 through 5).

21. Disconnect the lower eight bits (bits 0 through 7) from test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

22. Repeat steps 2 through 19 until the upper bits of all pods have been tested
(pods 1 through 5).
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- Oscilloscope 
Performance 
Tests 

These procedures test the HP 1652B/1653B oscilloscope module’s electrical 
performance using the specifications listed in section 1 as the performance 
standards. All tests can be performed without access to the interior of the 
instrument. Results of performance tests may be tabulated in the Performance 
Test Record at the end of this section. 

Input Resistance Description: 
Test This test checks the input resistance of the vertical inputs. A four-wire 

measurement is used for accuracy at 50 S2. Input resistance is not a specification, 
but this test is provided for the convenience of the user. 

I 
Note @ 

The Input Resistance Test is optional. The input resistance is not specified in the 
instrument performance specifications. The values given are typical. Results are 
not recorded in the test record. 

Characteristic: 

1 MS2 21% and50 Q ~1% 

Equipment Required: 

Digital Multimeter . . . . . . . . . . . . . . . . . . . . . . . . . HP 3478A 
BNC Cable (2) . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 10503A 
BNC Tee m-f-f . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 1250-0781 
BNC &to-Banana (m) Adapter (2) . . . . . . . . . . . HP 1251-2277 

Procedure: 

1. Set up the multimeter to make a four-wire resistance measurement. 

2. Use the BNC-to-banana adapters to connect one end of each BNC cable to 
the four-wire resistance connections on the multimeter. Then connect the 
free ends of the cables to the BNC tee as in figure 3-41. 

QSENSE-7 r--INPUT 

LOGIC ANALYZER/’ - 
OSCILLOSCOPE 

1 2 

01652E13 I 

Figure 34. Setup for input Resistance Test 
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Oscilloscope
Performance
Tests

Input Resistance
Test

I
Note.

These procedures test the HP 1652B/1653B oscilloscope module's electrical
performance using the specifications listed in section 1 as the performance
standards. All tests can be performed without access to the interior of the
instrument. Results of performance tests may be tabulated in the Performance
Test Record at the end of this section.

Description:

This test checks the input resistance of the vertical inputs. A four-wire
measurement is used for accuracy at 50 Q. Input resistance is not a specification,
but this test is provided for the convenience of the user.

The Input Resistance Test is optional. The input resistance is not specified in the
instrument performance specifications. The values given are typical. Results are
not recorded in the test record.

Characteristic:

1 MQ ±1%and50Q ±1%

Equipment Required:

Digital Multimeter .
BNC Cable (2) .
BNC Tee m-f-f . .
BNC (f)-ta-Banana (m) Adapter (2) .

Procedure:

HP3478A
HP 10503A
HP 1250-0781
HP 1251-2277

1. Set up the multimeter to make a four-wire resistance measurement.

2. Use the BNC-to-banana adapters to connect one end of each BNC cable to
the four-wire resistance connections on the multimeter. Then connect the
free ends of the cables to the BNe tee as in figure 3-41.

OSENSE

MUL TIMETER

INPUT

LOGIC ANALYZER/
OSCILLOSCOPE

01652E13

o 0

16528/16538
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Figure 3-41. Setup for Input Resistance Test
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3. Connect the male end of the BNC tee to the channel 1 input of the 
HP 1652B/1653B oscilloscope. 

4. In the System Cdnfiguration menu, turn both State/Timing Analyzers off and 
turn the oscilloscope on as in figure 3-42. Refer to steps a through d if you 
are unfamiliar with menus. 

System Configuration 

Figure 3-42. System Configuration for Input Resistance 

a. Move the cursor to the Type field of Analyzer 1 and press the SELECT 
key . 

b. Set the analyzer Type to Off using the cursor and SELECT key. 

c. Repeat steps a and b for Analyzer 2. 

d. Move the cursor to the On/Off field of the Oscilloscope and press the 
SELECT key to turn the oscilloscope On. 

5. Press the TRACE/TRIG key and use the cursor and SELECT key to set the 
Run Mode to Single. 

6. Press the FORMAT/CHAN key and use the cursor and SELECT key to set 
Input to CH 1. 

7. Set the Impedance to 1 MOhm and press RUN. The multimeter should read 
lMS2 rtlOkSZ. 

8. Set the Impedance to 50 Ohms and press RUN. The multimeter should read 
50 Q 20.5 s2. 

9. Repeat steps 3,6,7, and 8 for channel 2. 

Note 11 I s Failure of this test indicates a faulty attenuator if resistance is out of specifications. 
The oscilloscope assembly also may be at fault if input resistance cannot be 
changed. See troubleshooting in section 6C for more information. 
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3. Connect the male end of the BNC tee to the channell input of the
HP 1652B/1653B oscilloscope.

4. In the System Configuration menu, turn both Staterriming Analyzers off and
turn the oscilloscope on as in fIgure 3-42. Refer to steps a through d if you
are unfamiliar with menus.

Syst. Con'1guntion

Anlllyzer 1

T~PE: I Off

Anolyzer :t

Type: I orr

OSI;,i 11 u,u:upe

( AUloscole )

I
Note II
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Figure 3-42. System Configuration for Input Resistance

a. Move the cursor to the Type fIeld of Analyzer 1 and press the SELECT
key.

b. Set the analyzer Type to Off using the cursor and SELECT key.

c. Repeat steps a and b for Analyzer 2.

d. Move the cursor to the On/Off fIeld of the Oscilloscope and press the
SELECT key to turn the oscilloscope On.

5. Press the TRACEffRIG key and use the cursor and SELECT key to set the
Run Mode to Single.

6. Press the FORMAT/CHAN key and use the cursor and SELECT key to set
Input to CH 1.

7. Set the Impedance to I MOhm and press RUN. The multimeter should read
IMQ ±10kQ.

8. Set the Impedance to 50 Ohms and press RUN. The multimeter should read
50 Q ±O.5Q.

9. Repeat steps 3, 6, 7, and 8 for channel 2.

Failure of this test indicates a faulty attenuator if resistance is out of specifications.
The oscilloscope assembly also may be at fault if input resistance cannot be
changed. See troubleshooting in section 6C for more information.
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VOltage Description: 
Measurement 

Accuracy Test This test verifies the voltage measurement accuracy of the instrument. 

Specification: 

t (Gain Accuracy + Offset Accuracy + ADC Resolution) 

Equipment Required: 

Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 6114A 
Digital Multimeter . . . . . . . . . . . . . . . . . . . . . . . . . HP 3478A 
BNC Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 10503A 
BNC (f)-to-Banana (m) Adapter . . . . . . . . . . . . . HP 1251-2277 
Banana (m)-to-Banana (m) Cable (2) . . . . . . . . . HP 11000-60001 

Procedure: 

1. Connect the HP 1652B/1653B and test equipment as in figure 3-43. 

l- INPUT 

MULTIMETER O *-l-l 
\ 

POWER SUPPLY 

- & / 

LOGIC ANALYZER 

I 

01652E14 

Figure 3-43. Setup for Voltage Measurement Accuracy 

2. Connect the power supply to Channel 1 of the HP 1652B/1653B oscilloscope. 

3. In the System Configuration menu, turn both State/Timing Analyzers off and 
turn the oscilloscope on as shown in the previous test figure 3-42. 
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Voltage
Measurement

Accuracy Test

Description:

This test verifies the voltage measurement accuracy of the instrument.

Specification:

± (Gain Accuracy + Offset Accuracy + ADC Resolution)

Equipment Required:

Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 6114A
Digital Multimeter HP 3478A
BNC Cable HP 10503A
BNC (f)-to-Banana (m) Adapter HP 1251-2277
Banana (m)-to-Banana (m) Cable (2) HP 11000-60001

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-43.

INPUT

MULTIMETER 0
o 0

01652.(14

- POV'JER SUPPLY LOGIC ANALYZER

I I -!-+ -

~0

M I
[1 i
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Figure 3-43. Setup for Voltage Measurement Accuracy

2. Connect the power supply to Channell of the HP 1652B/1653B oscilloscope.

3. In the System Configuration menu, turn both Staterriming Analyzers off and
turn the oscilloscope on as shown in the previous test figure 3-42.
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4. Unassign all of the pods frgm the analyzers as shown in figure 3-44. Refer to 
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steps a through c if you are unfamiliar with menus. 

I System Configuration 

Clnalyter 2 

Type: [o”] 

Figure 3-44. System Configuration 

a. Move the cursor to an assigned pod and press SELECT. 

b. Move the cursor to Unassigned and press SELECT. 

c. Repeat steps a and b for all assigned pods. 

5. Press the FORMAT/CHAN key and turn off channel 2 by deleting the 
channel 2 waveform as in figure 3-45. Refer to steps a and b if you are 
unfamiliar with menus. 

II)- Channel 

Input 
Probe 
s/Dlv 

V/Div [ 1.500 V ) 
Impedance [] 
Delay I 

Offset 
Preset 

pZEFTJ 
I 

rCH1 1 
1 1 1 1 I  1 I  I  I  

:  
:  
:  
:  
:  
:  

.  

.  

:  
:  
:  

.  

:  .  
.  

:  

:  
:  .  
:  
:  .  
:  

,  t  I  I  I  ,  t  1 I  I  

I  

Figure 3-45. Deleting Channel 2 

a. Move the cursor to CH 2 at the left side of the display and press 
SELECT. 

b. Move the cursor to Delete waveform and press SELECT. 

.- 
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4. Unassign all of the pods fr9"l the analyzers as shown in fignre 3-44. Refer to
steps a through c if you are unfamiliar with menus.

Syst... tonf19uration

Anlllyler 1

Type: I Ort

llnl!llyzer 1

Type: I Off

DScllll;l$cope

[EJ
(Autoscllle J

Performanee Tests
3-38

Figure 3-44. System Configuration

a. Move the cursor to an assigned pod and press SELECT.

b. Move the cursor to Unassigned and press SELECT.

c. Repeat steps a and b for all assigned pods.

5. Press the FORMAT/CHAN key and turn off channel 2 by deleting the
channel 2 waveform as in fignre 3-45. Refer to steps a and b if you are
unfamiliar with menus.

I Scope I· Channel ( Auloscale )

Input [f[IJ V/Oi~ I 1.500 V I Offset I 2.500 Y
Probe I 10 t I Impedance~ Preset OJD
slOb' I 10.CO IJS I Oeley I 0 $ I

Insert wavelorll
Mllvefonll on
NDdH _ ...olorlll

MllYeforll off
hltt. _veforrll

Figure 3-45. Deleting Channel 2

a. Move the cursor to CH 2 at the left side of the display and press
SELECT.

b. Move the cursor to Delete waveform and press SELECT.
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6. Using the knob and SELECT key, set Input to CH 1, Probe to l:l, and 
Impedance to 1 MOhm as in figure 3-46. 

[Scope)- Channel (Autoscale > 

Input [CH] VfDiv [lso.oJ OffSEt p5zzcir~ 
Probe 1-1 Impedance [InOhm-J Preset pmq 
s/Dlv 11o.001 Delay I 

1 CH m’ : 

: 

: : : : : : : : 
: 
: : : : 

, , 1 1 I 1 I L I I 

Figure 3-46. Channel Menu Configurktion 

7. Press the TRACE/TRIG key and set the Mode to Immediate and Run mode 
to Repetitive as in figure 3-47. 

IScope - Trigger 

tlode [ Immediate ] Run mode (Repetitive] 

s/Dlv [ j  Delay Armed by IRUn] 

Figure 3-47. Trigger Menu Configuration 

6. Using the knob and SELECT key, set Input to cn 1, Probe to 1:1, and
Impedance to 1 MOhm as in figure 3-46.

I Scope 1- Ch.nnel ( AutoBcllle )

Input ITEJJ V/Div I 150.0 rrN I CUsel I 251),0 mv I
probe I 1 11 Impellenee~ Preset []g!J
slOly I 10,00 "' I Del 0\1 I 0 s I

Figure 3-46. Channel Menu Configuration

7. Press the TRACEffRIG key and set the Mode to Immediate and Run mode
to Repetitive as in figure 3-47.

! Scope 1- Trigger

Mcde I IfMledlote i

S/D!" 10.00 liS I Delay

( flutosClle ) I CIllJibrlltion )

~un mode lRepetltivel

C:~o:,!]I Armea by C:BR;,;"==
!
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Figure 3·47. Trigger Menu Configuration
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8. Press DISPLAY and set Markers to Time, Display to AVG# 32, Connect dots 
to On, and Grid to On as in figure 3-48. 

tlarkersl Time 1 Display 1-1 Connect dots I] 
x to 0 r-1 Trig to X 1 0 s ] Trig to or01 
s/Dlv 11o.ooj Delay I Grid 1 

CH 1-j f : : . : 
: . 1 : 
i . 

,,.,.-.................. * .+...i....+/....i.... 
1 
: 1 : 

. ~ : : 
, . . . . ..: .,..: . . . . .--- . : . . . . : . . . . . . . . . . . * .: . . . . : . . . 

1 
: . 1 . . . i ; 1 f ; 

,.,...... . . . . . . . . . . . . . . _ . . . _ . . . . . . . . . 
i ; ; : !  

i 
. 1 . 1 I I 1 I I t * 

Figure 3-48. Waveforms Menu Configuration 

9. Press the FORMAT/WAN key and set V/Div and Offset according to the 
first line of the following table. 

V/Div Offset Power Supply 
Test 
Tolerance X and 0 Result 

10.0 v 
5.0 v 
2.0 v 
1.0 v 

500 mV 
200 mV 
100 mV 
50 mV 

20 mV 
15 mV 

20.00 v 
10.00 v 
4.00 v 
2.00 v 

1.00 v 
400 mV 
200 mV 
100 mV 

40mV 
30 mV 

35.0 v 
17.5 v 
7.0 v 
3.5 v 

1.75 v 
700 mV 
350 mV 
175 mV 

70 mV 
50 mV 

t3.242 V 
k 1.622 V 
20.650 V 
20.326 v 

-0.164 v 
266.8 mV 
t34.4 mV 
t 18.2 mV 

t8.48 mV 
k6.86 mV 

31.758 - 38.242 V 
15.878 - 19.122 V 
6.935 - 7.065 V 
3.174 - 3.826 v 

1.586 - 1.914 V 
633.2 - 766.8 mV 
315.6 - 384.4 mV 
156.8 - 193.2 mV 

61.52 - 78.48 mV 
43.14 - 56.86 mV 

10. Set the power supply to the voltage listed on the first line of the previous 
table. 

-- 

8. Press DISPLAY and set Markers to Time, Display to AVG# 32, Connect dots
to On, and Grid to On as in figure 3-48.

I Scope 1- "Y8fdnlti

Merkers I TJme

( Auloscele )

Displny I AI/G* 321

( Aulo-lIBnsunl )

Connett dolsCE]

)( to 0 I 0 $ I
s/Dlv I 10.00 us I

I .

Trig to X lOs I
Oelay lOs I

!

TrIg teO! osl
Grl~ ~
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Figure 3-48. Waveforms Menu Configuration

9. Press the FORMAT/CHAN key and set VlDiv and Offset according to the
first line of the following table.

Test
V/Div Offset Power Supply Tolerance X and 0 Result

10.0 V 20.00 V 35.0 V ±3.242 V 31.758 - 38.242 V
5.0V 10.00 V 17.5 V ±1.622 V 15.878 - 19.122 V
2.0 V 4.00 V 7.0 V ±0.650V 6.935 - 7.065 V
1.0V 2.00 V 3.5 V ±0.326 V 3.174 - 3.826 V

500mV 1.00 V 1.75 V ±0.164 v 1.586 - 1.914 V
200mV 400mV 700mV ±66.8mV 633.2 - 766.8 mV
100mV 200mV 350mV ±34.4mV 315.6 - 384.4 mV
50mV 100mV 175mV ±18.2mV 156.8 • 193.2 mV

20mV 40mV 70mV :!:8.48mV 61.52 . 78.48 mV
15mV 30mV 50mV ±6.86mV 43.14 - 56.86 mV

10. Set the power supply to the voltage listed on the first line of the previous
table.
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11. Press the TRACE/TRIG key, then press RUN. The Trigger level cursor will 
appear as in figure 3-49. 

-Scope- Trigger 

node 1 Immediate ] 

(Calibration ) 

Run mode 1-1 

s/Dlv 11 Delay I Armed by 1-1 
. . 

W’ *  *  . . 1 *  *  : : . 

;g:;; . . . : 
i : : : : 

. . . . . . . . . . . . . . . . . . , 
: 

: . . . : . . . . : . . . . 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . 
1 : : : : 

. ..a............. a....,. 
i 

. I . 
. 

, ; f ; f 
. . #..........I. . . . . . . . . . . 

. 
p.:....:....:....:.... 

] : : 
I I I 1 1 1 I I h 1 1 1 I 

Figure 3-49. Trigger Menu 

12. After the display has time to settle, observe the X and 0 cursor voltage 
display. Verify that these voltages are within the limits in the previous table 
and press STOP. 

13. Repeat steps 9 through 12 for each line of the table. 

14. Press the FORMATKHAN key and turn on channel 2 by inserting a 
waveform on the display. Refer to steps a through c if you are unfamiliar 
with menus. 

a. Move the cursor to CH 1 at the left side of the display and press 
SELECT. 

b. Move the cursor to Insert waveform and press SELECT. 

c. Move the cursor to CH 2 and press SELECT. 

15. Turn off channel 1 by deleting the channel 1 waveform. 

16. Set Input to CH 2 and connect the power supply to Channel 2. 

17. Repeat steps 6 through 13 for channel 2. 

I 
Note m 

Voltage measurement errors can be caused by the need for self-calibration. 
Perform the Offset Calibration and Gain Calibration (see Adjustments, section 4) 
before troubleshooting the instrument. If self-calibration fails to correct the 
problem, the cause may be the attenuator or the oscilloscope assembly. 
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11. Press the TRACEffRIG key, then press RUN. The Trigger level cursor will
appear as in figure 3-49.

j Scope 1- Trigger

Mode I IlMledi~te I
( .utoscol! ) ( Cal1bretion ,

Run mol1e IRepetitlve!

s/OI ... I 10.00 us I Deloy

20.0 \I
X 35.0 \I
o 3S.0 \I

C=;202]sI Armed by J Run

]

..

!
I

I
!,,'
!

I
Note ,.
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Figure 3-49. Trigger Menu

12. After the display has time to settle, observe the X and 0 cursor voltage
display. Verify that these voltages are within the limits in the previous table
and press STOP.

13. Repeat steps 9 through 12 for each line of the table.

14. Press the FORMAT/CHAN key and turn on channel 2 by inserting a
waveform on the display. Refer to steps a through c if you are unfamiliar
with menus.

a. Move the cursor to cn 1 at the left side of the display and press
SELECT.

b. Move the cursor to Insert waveform and press SELECT.

c. Move the cursor to cn 2 and press SELECT.

15. Turn off channell by deleting the channell waveform.

16. Set Input to cn 2 and connect the power supply to Channel 2.

17. Repeat steps 6 through 13 for channel 2.

Voltage measurement errors can be caused by the need for self-calibration.
Perform the Offset Calibration and Gain Calibration (see Adjustments, section 4)
before troubleshooting the instrument. If self-calibration fails to correct the
problem, the cause may be the attenuator or the oscilloscope assembly.
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DC Off set Description: 
Accuracy Test 

This test verifies the DC offset accuracy of the instrument. 

Specification: 

+(2 mV + 2% of channel offset + 2.5% of full scale) 

Equipment Required: 

Digital Voltmeter .......................... HP 3478A 
Power Supply ............................ HP 6114A 
BNC Cable .............................. HP 10503A 
BNC (f)-to-Banana (m) Adapter ............. HP 1251-2277 
Banana (m)-to-Banana (m) Cable ............ HP 1100040001 

Procedure: 

1. Connect the HP 1652B/1653B and test equipment as in figure 3-50. 

zLYzziT+-T ( POWER SUPPLY 

01652E 14 

\ 
LOGIC ANALYZER 

1 2 
0 0 

- / 

Figure 3-W Setup for DC Offset Accuracy 

2. In the System Configuration menu, turn both State/Timing Analyzers off, 
unassign all of the pods from the analyzers, and turn the oscilloscope on as in 
the previous test figure 3-44. 

3. Press the FORMATKHAN key and turn on channel 1 by inserting the 
channel 1 waveform. Then turn off channel 2 by deleting the channel 2 
waveform. 

4. Using the knob and SELECT key, set Input to CH 1, Probe to l:l, and 
Impedance to 1 MOhm as in the previous test figure 3-46. 
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DC Offset Description:
Accuracy Test

This test verifies the DC offset accuracy of the instrument.

Specification:

± (2 mV + 2% of channel offset + 2.5% of full scale)

Equipment Required:

Digital Voltmeter HP 3478A
Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 6114A
BNC Cable HP 10503A
BNC (f)-to-Banana (m) Adapter HP 1251-2277
Banana (m)-to-Banana (m) Cable HP 11000-60001

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in fIgure 3-50.

INPUT

MUL TIMETER

1__-

I

01652E14

o
o 0

- POWER SUPPLY LOGIC ANALYZER

I I "-+

~0 IJ

~
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Figure 3-50. Setup for DC Offset Accuracy

2. In the System Configuration menn, turn both State/Timing Analyzers off,
unassigo all of the pods from the analyzers, and tnrn the oscilloscope on as in
the previous test fIgure 3-44.

3. Press the FORMAT/CHAN key and turn on channell by inserting the
channel 1 waveform. Then turn off channel 2 by deleting the channel 2
waveform.

4. Using the knob and SELECT key, set Input to cn 1, Probe to 1:1, and
Impedance to 1 MOhm as in the previous test fIgure 3-46.
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5. Press the TRACE/TRIG key and set the Mode to Immediate and the 
Run mode to Repetitive as in figure 3-51. 

IscopSl- Trigger 

ilode 1 Immediate 1 Run mode I- 

s/Dlv ~1o.oo] Delay I Armed by IT  

r 
CHl J : : . 

Figure 3-51. Trigger Men& 

6. Press DISPLAY and set the Markers to Time, Display to AVG# 32, Connect 
dots On, and Grid On as in figure 3-52. 

I[Scope}- ldnvef ornks 

llarkers [ Time ] Display 1-1 Connect dots [‘Z-j 
x to 0 [O] Tr  lg to X j-01 Trig to O[o] 
s/Dlv ~1o.00~ Delay I GritI I 

Figure 3-52. Waveforms Display Menu 

7. Press FORMAT/CM and set V/Div and Offset according to the frost line 
of the following table. 

V/Div Offset 
Test 

Power Supply Tolerance Off set Result 

1.0 v  20.0 v  20.0 v ~0.502V 19.50 - 20.50 v 
500 mV 10.0 v 10.0 v to.242 V 9.758 - 10.242 V 
200 mV 5.0 v 5.0 v to.122 v  4.878-5.122 V 
100 mV 2.0 v  2.0 v  20.052 V 1.948 - 2.052 V 

8. Set the power supply to the voltage listed on the fixst line of the previous 
table. 

HP 16528/1653B 
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5. Press the TRACE/TRIG key and set the Mode to Immediate and the
Run mode to Repetitive as in figure 3-51.

I Scope i- Trigger ( l\utuscllie ) ( Clllibnl.1an )

Mode I Irrm.dl~te I Run mode IRepetitlVI!!

s/Dly I 10,00 US I Oel11~ I 0 5 I Armed 0, I '"" I

Figure 3-51. Trigger Menu

6. Press DISPLAY and set the Markers to Time, Display to AVG# 32, Connect
dots On, and Grid On as in figure 3-52.

I Scope

MlIrkers I
x to 0 I
S/Ol'>' I

1- "veronllS ( Autoscale )

Time Displlly I AVG_ 321
o s I Trig te )( I 0 5 i

10.00 US j Delay lOs I
!

( fluta-rleasure )

connect dots CQ:LI

HP 16526/16536
Service Manual

Figure 3-52. Waveforms Display Menu

7. Press FORMAT/CHAN and set VlDiv and Offset according to the first line
of the following table.

Test
V/Div Offset Power Supply Tolerance Offset Result

1.0 V 20.0 V 20.0 V ±0.502V 19.50 - 20.50 V
500mV 10.0 V 10.0 V ±0.242 V 9.758 - 10.242 V
200mV 5.0 V 5.0 V ±0.122V 4.878 - 5.122 V
100mV 2.0 V 2.0 V ±0.052 V 1.948 - 2.052 V

8. Set the power supply to the voltage listed on the first line of the previous
table.

Performance Tests
3-43



9. Press RUN and readjust Offset so the trace is as close to the center 
horizontal line of the eraticule as possible after it has settled (averaging 
complete) as in figure”3-53. 

-II- Channet 

Input [CH] V/Div [-l Offset 119.931 
Probe 1-j Impedance [1j Preset (UsERI 
s/Div pc5Eiq Delay I 

Figure 3-53. Channel Menu 

. 10. Verify that the Offset voltage is within the limits specified in the prevrous 
table. Then press STOP. 

11. Repeat steps 7 through 10 for each line of the table. 

12. Turn on channel 2 by inserting a waveform on the display. Refer to steps a 
through c if you are unfamiliar with menus. 

a. Move the cursor to CH 1 at the left side of the display and press 
SELECT. 

IIC I 
Note d 

Offset errors can be caused by the need for self-calibration. Perform the Offset 
Calibration (see Adjustments) before troubleshooting the instrument. If 
self-calibration fails to correct the problem, the cause may be the attenuator or 
oscilloscope assembly. 

- 

b. Move the cursor to Insert waveform and press SELECT. 

c. Move the cursor to CH 2 and press SELECT. 

13. Turn off channel 1 by deleting the channel 1 waveform. 

14. Set Input to CH 2 and connect the power supply to Channel 2. 

17. Repeat steps 7 through 11 for channel 2. 

- 
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9. Press RUN and readjust Offset so the trace is as close to the center
horizontal line of the graticule as possible after it has settled (averaging
complete) as in figure 3-53.

I Scope 1- Chllnnal ( Autoscale )

Input [l[jJ VIOl ... I 1.000 vi Dffset I 19.93 V I
PrODe I I 11 IJIlpeunce~ Preset []§LJ
S/Dlv f 10.00 "' I Oell:y I 0 s I

]

19,9 V IX 19.9 V
0 19.9 II

.... -!.
;
;
I

.

I
. i

Figure 3-53. Channel Menu

10. Verify that the Offset voltage is within the limits specified in the previous
table. Then press STOP.

11. Repeat steps 7 through 10 for each line of the table.

12. Turn on channel 2 by inserting a waveform on the display. Refer to steps a
through c if you are unfamiliar with menus.

a. Move the cursor to cn 1 at the left side of the display and press
SELECf.

b. Move the cursor to Insert waveform and press SELECT.

c. Move the cursor to cn 2 and press SELECf.

13. Turn off channell by deleting the channell waveform.

14. Set Input to cn 2 and conoect the power supply to Channel 2.

17. Repeat steps 7 through 11 for channel 2.

Offset errors can be caused by the need for self-calibration. Perform the OlTset
Calibration (see Adjustments) before troubleshooting the instrument. If
self-calibration fails to correct the problem, the cause may be the attenuator or
oscilloscope assembly.
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Bandwidth Test Description: 

This test checks the bandwidth of the oscilloscope in the HP 1652B/1653B. 

s I 
Note d 

Before doing the Bandwidth test, verify that the Attenuator Calibration is valid 
cp f er armed within the last six months or 1000 hours). 

Specification: 

Bandwidth: dc to 100 MHz 

Equipment Required: 

Signal Generator . . . . . . . . . . . . . . . . . . . . . . . . . HP 8656B 
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 436A 
Power Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8482A 
Power Splitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 11667B 
Type N (m) 24 inch cable . . . . . . . . . . . . . . . . . . HP 11500B 
Type N (m) to BNC (m) Adapter . . . . . . . . . . . . . HP 1250-0082 

Procedure: 

1. With the N cable, connect the signal generator to the power splitter input. 
Connect the power sensor to one output of the power splitter as in figure 
3-54. 

I -. / 
SIGNAL GENERATOR POWER METER 

I 

01652E15 

v 
POWER 

SENSOR 

Figure 3-54. Setup for Bandwidth Test 

. 2. Using an N-to-BNC adapter, connect the other power splitter output to the 
channel 1 input of the HP 1652B/1653B oscilloscope. 

3. In the System Configuration menu, turn both State/Timing Analyzers off, 
unassign all of the pods from the analyzers, and turn the oscilloscope on as in 
the previous figure 3-44. 

4. Press FORMATKHAN and turn on channel 1 by inserting the channel 1 
waveform. Then turn off channel 2 by deleting the channel 2 waveform. 
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Bandwidth Test Description:

This test checks the bandwidth of the oscilloscope in the HP 1652B/1653B.

Note ,.
Before doing the Bandwidth test, verify that the Attenuator Calibration is valid
(performed within the last six months or 1000 hours).

Specification:

Bandwidth: de to 100 MHz

Equipment Required:

Signal Generator HP 86568
Power Meter .. . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 436A
Power Sensor HP 8482A
Power Splitter . . . . . . . . . . . . . . . . .. HP 116678
Type N (m) 24 inch cable HP 115008
Type N (m) to BNC (m) Adapter HP 1250-0082

Procedure:

1. With the N cable, connect the signal generator to the power splitter input.
Connect the power sensor to one output of the power splitter as in figure
3-54.

POWER METER LOGIC ANA~YZER

I I

0 cdJ
I

I POWER I
SENSOR

I
)

POWER ,)
SPLITTER

"

o

01S52.E15

SIGNAL GENERATOR

Figure 3-54. Setup for Bandwidth Test

2. Using an N-to-BNC adapter, connect the other power splitter output to the
channell input of the HP 1652B/1653B oscilloscope.

3. In the System Configuration menu, turn both Staterriming Analyzers off,
unassign all of the pods from the analyzers, and turn the oscilloscope on as in
the previous figure 3-44.

4. Press FORMAT/CHAN and turn on channell by inserting the channell
waveform. Then turn off channel 2 by deleting the channel 2 waveform.

HP 16528/16538
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[Scape- Channe I 

Input /TiEI V/Div [-I Offset I 
Probe 1-1 Impedance 1-1 Preset piErJ I 
S/DiV [J Delay 

5. Set the Input to CH 1, V/Div to 100 mV, Offset to 0 V, Probe to l:l, 
Impedance to 50 Ohms, and s/Div to 5.0 us as in figure 3-55. 

t c:H 1 

Figure 3-55. Channel Menu Configuration 

6. Press TRACEITRIG and set ‘the Run mode to Repetitive and trigger Level to 
0 V as in the previous figure 3-51. 

7. Press DISPLAY and set Markers to Time, Display to Normal, Connect dots 
On, and Grid On as in figure 3-56. 

-Scope- liavef arms Auto-Measure 

tlarkersl Time 1 Display [NDrmal) Connect dots Ion] 

x to 0 [OJ Trlg to X 1-1 Trig to 0-0 

s/Dlv pmEiq Delay I Grid I 

: . . . . : . . . . 

Figure 3-56. Waveforms Display Menu Configuration 

8. Set the signal generator for 100 kHz at -4.5 dBm and press RUN on the 
HP 1652B/1653B. The signal on screen should be five cycles at two divisions 
amplitude. 

9. Press TRACEITRIG and adjust the trigger Level for a stable display. The 
signal on screen should be five cycles at approximately 2 divisions amplitude. 

10. Press DISPLAY and set Display to AVG# 16. 
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5. Set the Input to CH 1, VlDiv to 100 mY, Offset to 0 V, Probe to 1:1,
Impedance to 50 Ohms, and slDiv to 5.0 us as in figure 3-55.

I Scope 1- Chllnnel

Input [lliJJ
Probe I , 1 I
S/Dl~ j 5.000 us i

.

( Alltoscale )

VIOl" I 100.0 tnV I Offset I 0 II I
Impedence I 50 Otlml> I Preset I]gKJ
Oeley I 0 .. I

I. . . . . . i

i

... !

Figure 3-55. Channel Menu Configuration

6. Press TRACEITRIG and set the Run mode to Repetitive and trigger Level to
oV as in the previous figure 3-51.

7. Press DISPLAY and set Markers to Time, Display to Normal, Connect dots
On, and Grid On as in figure 3-56.

( AutosCIIle )I Scope 1- .....veron-;

Merker~ I Time

>( to 0 los I
S/OI ... I 5.000 us I

Trtgtcx!
Del cy I

Normel I

o s I
o s I

~

( Auto-ltellSure )

Conneet dols [Q!!:J
Trlj) 1001 osl
Grid [EJ
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Figure 3·56. Waveforms Display Menu Configuration

8. Set the signal generator for 100 kHz at -4.5 dBm and press RUN on the
HP 1652B/1653B. The signal on screen should be five cycles at two divisions
amplitude.

9. Press TRACE/TRIG and adjust the trigger Level for a stable display. The
signal on screen should be five cycles at approximately 2 divisions amplitude.

10. Press DISPLAY and set Display to AVG# 16.
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11. After the measurement settles (averaging complete, about 10 seconds) use 
Auto-Measure to obtain a peak-to-peak voltage measurement as in figure 
3-57. 

- 

-Scope- kuef arms ( Autoscsle) 

rlarkersl Time ] Display -1 Connec t dots [on] 
x to 0 [-5.oooJ Trlg to X L-1 Trig to 0-J 
s/Dlv [I Delay I Grid I 

0 -x r I 1 
CHl ] . I : ; . 9 

* :i . 1 i : : :i ;;: :“‘: : 
. I .I . 

I . . . . . . . . . . . . . - . : + . . . . . . . - . . . . e.... . :, . 
’ : I 

.I :I . I -, 
I * : i . . 

- ; : t - 
I I I I* I’ I I I 1 

Figure 3-57. Waveforms Display Menu 

12. Set the power meter Cal Factor % to the 100 kHz value from the cal chart on 
the power sensor probe, then press dB[REF] to set a 0 dB reference. 

13. In the Waveforms Display menu, set Display to Normal and s/Div to 5 ns. 

14. Change the signal generator to 100 MHz and set the power meter Cal Factor 
to the 100 MHz % value from chart. 

15. Adjust the signal generator amplitude for a power reading as close as 
possible to 0.0 dB(REL). 

16. Set the oscilloscope Display to AVG# 16. 

17. After the measurement settles (averaging complete), use Auto-Measure to 
obtain a peak-to-peak voltage as in step 11. Note this value. 

18. Calculate the response using the formula: 

hOOMHz 
Response (dB) = 20 loglo v,OOkHz 

19. Correct the result from step 18 with any difference in the power meter from 
step 15. Observe signs. For example: 

Result from step 18 = -2.3 dB 

Power meter reading = -0.2 dB(REL) 

true response = (-2.3)-(-0.2) = -2.1 dB 

HP 16528/1653B 
Service Manual 

Performance Tests 
3-47 

11. After the measurement settles (averaging complete, about 10 seconds) use
Auto-Measure to obtain a peak-to-peak voltage measurement as in figure
3-57.

j Scope I. .vl!!fonlS

r1~.. kersl Timll

>( to 0 1-5.000 us I

S/Dlv I 5.000 us i

o V
X 93, 7rrN
0--87,Smv

( Autos".. )" )

I Oi~pla~ I AVG. 161
Trig te)( I 1.900 us I
De ley I (l S I

( Auto-rtellsure )

Connett dols~

Trig 10 ol-:J. 100 us I

Figure 3-57. Waveforms Display Menu

12. Set the power meter Cal Factor % to the 100 kHz value from the cal chart on
the power sensor probe, then press dB[REF] to set a 0 dB reference.

13. In the Waveforms Display menu, set Display to Normal and s/Div to 5 ns.

14. Change the signal generator to 100 MHz and set the power meter Cal Factor
to the 100 MHz % value from chart.

15. Adjust the signal generator amplitude for a power reading as close as
possible to 0.0 dB(REL).

16. Set the oscilloscope Display to AVG# 16.

17. After the measurement settles (averaging complete), use Auto-Measure to
obtain a peak-to-peak voltage as in step 11. Note this value.

18. Calculate the response using the formula:

Response (dB) 20 log V'OOMHz
= 10 V100kHz

19. Correct the result from step 18 with any difference in the power meter from
step 15. Observe signs. For example:

HP 16526/16536
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Result from step 18

Power meter reading

true response

-2.3 dB

= -0.2 dB(REL)

= (-2.3)-(-0.2) = -2.1 dB
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20. Turn on channel 2 by inserting a waveform on the display. 

21. Turn off channel 1 by deleting the channel 1 waveform. 

22. Connect the splitter to channel 2 and power repeat steps 5 through 19 for 
channel 2. 

I 
Note m 

Failure of the bandwidth test can be caused by faulty attenuator or oscilloscope 
assembly, or the need for high-frequency pulse response adjustment. 

Time Description: 
Measurement 

Accuracy Test 

Performance Tests HP 16528/1653B 
3-48 Service Manual 

This test uses a precise frequency 
measurement functions. 

source to check the accuracy of the time 

Specification: 

t (500 ps + 2% X s/Div + 0.01% X delta-t) 

Equipment Required: 

Signal Generator ......................... HP 8656B 
BNC Cable .............................. HP 10503A 
Type N (m) to BNC (9 Adapter .............. HP 1250-0780 

Procedure: 

1. Use a Type N to BNC adapter to connect the signal generator to the channel 
1 input of the HP 1652B/1653B oscilloscope as in figure 3-58. 

Figure 3-58. Setup for Time Measurement Accuracy 

2. In the System Configuration menu, turn both State/Timing Analyzers off, 
unassign all of the pods from the analyzers, and turn the oscilloscope on as in 
the previous figure 3-44. 

3. Press FORMAT/CHAN and turn on channel 1 by inserting the channel 1 
waveform. Then turn off channel 2 by deleting the channel 2 waveform. 

- 

dd.
Note ..

Time
Measurement

Accuracy Test

20. Turn on channel 2 by inserting a waveform on the display.

21. Turn off channell by deleting the channell waveform.

22. Connect the power splitter to channel 2 and repeat steps 5 through 19 for
channel 2.

Failure of the bandwidth test can be caused by faulty attenuator or oscilloscope
assembly, or the need for high-frequency pulse response adjustment.

Description:

This test uses a precise frequency source to check the accuracy of the time
measurement functions.

Specification:

± (500 ps + 2% X s/Div + 0.01% x delta-t)

Equipment Required:

Signal Generator HP 8656B
BNC Cable HP 10503A
Type N (m) to BNC (f) Adapter HP 1250-0780

Procedure:

1. Use a Type N to BNC adapter to connect the signal generator to the channel
1 input of the HP 1652B/1653B oscilloscope as in figure 3-58.

SIGNAL GENERATOR LOGIC ANALYZER I

1 2

0 lp

01652E16 I

Figure 3-58. Setup for Time Measurement Accuracy

2. In the System Configur.ation menu, turn both State!I"iming Analyzers off,
unassign all of the pods from the analyzers, and turn the oscilloscope on as in
the previous figure 3-44.

3. Press FORMAT/CHAN and turn on channell by inserting the channell
waveform. Then turn off channel 2 by deleting the channel 2 waveform.
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4. Set Input to CH 1, V/Div to 100 mV, Offset to 0 V, Probe to l:l, Impedance 
to 50 Ohms, and s/Div to 5.0 ns as in figure 3-59. 

-II- Channel 

Input 
Probe 
s/Dlv 

VfDiv 

Impedance 
Delay 

Offset 
Preset 

:  .  
.  :  .  

:  .  
.  

, . . . . _ . . . . . . . . . . . . . . - . .  .  *  : . . . . . . . . . . , .  .  .  .  .  .  .  .  .  .  .  .  
.  

:  
:  
:  
:  
.  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  J” :  *  ’ .  ’ :  -  *  *  *  :  . . ,  .  .  .  .  .  .  .  .  .  .  .  .  .  .  I  

:  .  
:  
:  .  

.  
:  .  
:  

.  

, . . . . - . . .  .  .  _ .  .  .  .  .  .  ,  .  .  .  _ .  .  .  .  .  .  .  .  .  -  .  .  .  
:  .  

:  
:  .  

:  

Figure 3-59. Channel Menu Configuration 

5. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On. 

6. Press TRACE/TRIG and set the Run mode to Repetitive and trigger Level 
to 0 V as in the previous figure 3-51. 

7. Set the signal generator to 100 MHz at approximately 150 mV. 

8. Press RUN and use the Level and Delay to center the rising edge of the 
waveform as close as possible to center screen as in figure 3-60. It may be 
necessary to use Offset to center the signal symmetrically about the 
horizontal axis. 

[Scapel- Trigger (Calibration ) 

tlode [ Edge 1 Source ICH] Run mode [ml 
Level ptmEiiq Sl ope [PositiveI auto-Trig I] 
s/Dtv 1-1 Delay 12.61 armed by 71 

I f : . 
: !  !  1 : !  

Figure 3-60. Centering the Waveform 

9. Press STOP, then press DISPLAY. Set Display to AVG# 16. 

10. Press RUN and when the waveform has stabilized at center screen, press 
STOP. 
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4. Set Input to CH 1, V/Div to 100 mY, Offset to 0 V, Probe to 1:1, Impedance
to 50 Obms, and s/Div to 5.0 ns as in figure 3-59.

I SClIpe 1- ChGftlllltl ( Autocule )

Inpu t []EJJ VJDiv I 100.0 rrN I art Silt I 0 v I
Proce I I 11 Impedence I 50 Ohmsl Prese t []g[J
s/Dlv I 5.0 ns I Otley I 0 91

o ,

.....

Figure 3-59. Channel Menu Configuration

5. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On.

6. Press TRACE/fRIG and set tbe Run mode to Repetitive and trigger Level
to 0 V as in tbe previous figure 3-51.

7. Set tbe signal generator to 100 MHz at approximately 150 mV.

8. Press RUN and use the Level and Delay to center the rising edge of the
waveform as close as possible to center screen as in figure 3-60. It may be
necessary to use Offset to center the signal symmetrically about the
borizontal axis.

I Scope 1- Trigger ( Autosule ) ( CIIHbrllUon )

Mode Edae I Source [QIT] Run mode lReplititivel
level 10,00 mv I Slope I Pos! live I Auto-Trig~

s/DI ... 5.0 ns I Oeley I 2.5 ns i Armed 'y j ,",

a.COlT1\'

A
·. .

..•.......... I.'
I • I.

I .J

Figure 3-60. Centering the Waveform

9. Press STOP, then press DISPLAY. Set Display to AVG# 16.

10. Press RUN and when the waveform has stabilized at center screen, press
STOP.
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11. Use the following table for the next steps. 

Performance Tests 
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Delay Tolerance Limits 

10 ns 20.601 ns 9.399 to 10.601 ns 
100 ns 20.610 ns 99.39 to 100.61 ns 
500 ns kO.650 ns 499.35 to 500.65 ns 

12. Select Delay and enter the delay value listed on the first line of the previous 
table using the keypad. 

13. Select Delay again and use the knob to move the rising edge of the waveform 
directly.over the center reference as in figure 3-61. Verify that the delay is 
within t.he limits specified in the table. 

IScope]- Waver arms 

tlarkers [ Off ] ‘Di 
Sample period - 2.5 ns 

s/Dlv 15.01 De laylpJ 

~ Connect dots [onI 

Figure 3-61. Waveforms Display 

14. Repeat steps 12 and 13 for the other delays in the table. 

15. Set the signal generator to 1 MHz. 

16. Press DISPLAY and set Display to Normal. 

17. Press FORMAT/CHAN and set s/Div to 500 ns and Offset to 0 V. 

18. Repeat steps 8 through 14 using the values in the following table. 

Delay Tolerance Limits 

1 us 2 10.600 ns 989.4 to 1.010 us 
2 us t 10.700 Ix 1.989 to 2.010 us 

HP 1652B/1653B 
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11. Use the following table for the next steps.

Delay Tolerance Limits

lOns
lOOns
500ns

:!:0.601 ns
:!:0.610 ns
±O.650 ns

9.399 to 10.601 ns
99.39 to 100.61 ns
499.35 to 500.65 ns

12. Select Delay and enter the delay value listed on the first line of the previous
table using the keypad.

13. Select Delay again and use the knob to move the rising edge of the waveform
directly over the center reference as in figure 3-61. Verify that the delay is
within the limits specified in the table.

I Au lo-rtellsure )

peley ~ Connect dots~
10.2 ns

n~rkl!rsl Off I Oispl

5~lIlplE perlod· 2.5 ns
lIiDI ... I 5.0 ns I OelllyL- ..-JGrlO []!!]

I Scope 1- Io6nvera ....ns

8.00mv

.~..
· . .· . .

:.. ..• ...•.....J....
· . ... .".· .
· . .

Figure 3-61. Waveforms Display

14. Repeat steps 12 and 13 for the other delays in the table.

15. Set the signal generator to 1 MHz.

16. Press DISPLAY and set Display to Normal.

17. Press FORMAT/CHAN and set s/Div to 500 ns and Offset to 0 V.

18. Repeat steps 8 through 14 using the values in the following table.

Delay Tolerance Limits

1 us
2 us

±10.600 us
:!:10.700 us

989.4 to 1.010 us
1.989 to 2.010 us
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19. Turn on channel 2 by inserting a waveform on the display. 

- 20. Turn off channel 1 by deleting the channel 1 waveform. 

21. Connect the signal generator to channel 2 and repeat steps 4 through 18 for 
channel 2. 

I Time Measurement Accuracy failure is caused by a defective oscilloscope 
Note m assembly. 

Trigger Sensitivity Description: 
Test 

This test checks the channel trigger for sensitivity at the rated bandwidth. 

dC I Note d 
Before doing the Trigger Sensitivity test, verify that the Trigger Calibration is valid 
cp f er ormed in the last 6 months or 1000 hours). 

Specification: 

10.0% of full scale. 

Equipment Required: 

Signal Generator ......................... HP 86568 
BNC Cable .............................. HP 10503A 
Type N (m)-to-BNC (f) ..................... HP 1250-0780 

Procedure: 

1. Use the Type N-to-BNC adapter to connect the signal generator to channel 1 
of the HP 1652B/1653B as in figure 3-62. 

SIGNAL GENERATOR 

0 

LOGIC ANALYZER - 

1 2 
0 0 

, 

01652E16 

Figure 3-62. Setup for Trigger Sensitivity 

2. In the System Configuration menu, turn both State/Timing Analyzers off, 
unassign all of the pods from the analyzers, and turn the oscilloscope on as in 
the previous figure 3-44. 

3. Press FORMATKHAN and turn on channel 1 by inserting the channel 1 
waveform. Then turn off channel 2 by deleting the channel 2 waveform. 

HP 16528/1653B Performance Tests 
Service Manual 3-51 

I
Note"

Trigger Sensitivity
Test

Note ri

19. Turn on channel 2 by inserting a waveform on the display.

20. Turn off channell by deleting the channell waveform.

21. Connect the signal generator to channel 2 and repeat steps 4 through 18 for
channel 2.

Time Measurement Accuracy failure is caused by a defective oscilloscope
assembly.

Description:

This test checks the channel trigger for sensitivity at the rated bandwidth.

Before doing the Trigger Sensitivity test, verify that the Trigger Calibration is valid
(performed in the last 6 months or 1000 hours).

Specification:

10.0% of full scale.

Equipment Required:

Signal Generator HP 8656B
8NC Cable HP 10503A
Type N (m)-to-BNC (f) HP 1250-0780

Procedure:

1. Use the Type N-to-BNC adapter to connect the signal generator to channell
of the HP l652B/1653B as in figure 3-62.

r SIGNAL GENERATOR LOGIC ANALYZER

1 2

0 10 01

01652E16

Figure 3-62. Setup for Trigger Sensitivity

2. In the System Configuration menu, turn both StatelTiming Analyzers off,
unassign all of the pods from the analyzers, and turn the oscilloscope on as in
the previous figure 3-44.

3. Press FORMAT/CHAN and turn on channell by inserting the channell
waveform. Then turn off channel 2 by deleting the channel 2 waveform.
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4. Set Input to CH 1, V/Div to 2 V, Offset to 0 V, Probe to l:l, Impedance to 50 
Ohms, and s/Div to 2.0 us as in figure 3-63. - 

[ScopeI- Channe 1 

Input [I] V/Div [2.oool Offset I 
Probe [T]  Impedance fTF%iEj Preset piiF] 
s/Dlv ]2.ooo] Delay I 

Figure 3-63. Channel Menu Configuration 

5. Press TRACE//TRIG and set the Run mode to Repetitive and trigger Level to 
ov . 

6. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On . 
as in figure 3-64. 

[Scope]- Navef ems 

tlarkers [ Off 1 Display pG?zq Connec t dots [on] 
Sample period - 10.0 ns 
s/Div [2.ooo] Del ay I Grid I 

Figure 3-64. Waveforms Display Menu 

7. Set the signal generator to 1 MHz and press RUN on the HP 1652B/1653B. 

8. Adjust the signal generator output level for 0.4 divisions of vertical deflection 
(approximately + 3 dBm). 
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4. Set Input to cn 1, V[Div to 2 V, Offset to 0 V, Probe to 1:1, Impedance to 50
Ohms, and s/Div to 2.0 us as in figure 3-63.

I Scooe 1- Cbannel ( llIuloscale )

Input [][JJ V/D1~ I 2.~OO II I Offset I 0 , I
PrODe I 1 11 Impedance ! 'SO OtTrns I Preset ~
S/Dl ... I 2.000 "' I CeillY I 0 s f

•

.
•

.. .... ... . .. . . .

Figure 3-63. Channel Menu Configuration

5. Press TRACEffRIG and set the Run mode to Repetitive and trigger Level to
OV.

6. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On
as in figure 3-64.

I Scope 1- NlIveforws ( Auloscllle ) ( Auto-l'Ie.,sure )

Merkers I Off I Olspl ll!:l I Normel I Connect dolS~
Semple period· 10.0 "'s/Ol ... I 2.000 "' I Deloy ! 0 s I Grid [liJ

. .

. .

Figure 3-64. Waveforms Display Menu

7. Set the signal generator to 1 MHz and press RUN on the HP 1652B/1653B.

8. Adjust the signal generator output level for 0.4 divisions of vertical deflection
(approximately +3 dBm).
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9. Press TRACEITRIG and adjust the trigger Level for a stable display 
(Auto-triggered message does not appear on screen). The test passes if 
triggering is stable, as shown in figure 3-65. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

-Scope- Hevef arms 

tlarker s [ Off ] Display 1 Normal ] Connect dotsll 
Sample perlod - 10.0 ns 
s/Dlv pXKF] Delay I Gfld I 

w r 
: 

ICH1& : ; . I ; ; : : 
: 
: . : : . . ,..................._....,.........I... . . . . ..s.... 
: . . . 
: . : . . 

. 

. . . . . : . . : . 
. . . . . . . . . . . . . . . . : . . . . _ . . . . . . . . _ . . . 

: : . 
: : . 
: . . 

t 1 , f 1 1 1 1 I 1 . 

Figure 3-65. Waveforms Display Menu 

Press STOP and set the s/Div to 5 ns. 

Set the signal generator to 100 MHz and.press RUN on the HP 1652B/1653B. 

Adjust the signal generator output level for 0.4 divisions of vertical deflection 
(approximately + 3 dBm). 

Press TRACE/TRIG and adjust the trigger level for a stable display 
(Auto-triggered message does not appear on screen). The test passes if 
triggering is stable. 

Press FORMATKHAN and set V/Div to 200 mV and repeat steps 4 through 
13. The signal generator output should be reduced to approximately -17 
dBm. 

Press FORMATKHAN and set V/Div to 20 mV and repeat steps 4 through 
13. The signal generator output should be set to approximately -37 dBm. 

Turn on channel 2 by inserting a waveform on the display. 

Turn off channel 1 by deleting the channel 1 waveform. 

Connect the signal generator to channel 2 and repeat steps 4 through 15 for 
channel 2. 

Note 
d I s Trigger sensitivity test failure is caused by a defective attenuator or oscilloscope 3 

assembly. 
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9. Press TRACEffRIG and adjust the trigger Level for a stable display
(Auto-triggered message does not appear on screen). The test passes if
triggering is stable, as shown in figure 3-65.

t Stope 1- "'ve'onDS

Mertersl Off I DispllilY

Semple periOd" 10,0 ns

91Dlv I 2.000 U$ I Deley

, ,

C llutosc81e )

Norll'lel I

o s I

( Auto-nellsu,.e l

Connll'ct dots []n:J

.-Note
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Figure 3-65. Waveforms Display Menu

10. Press STOP and set the slDiv to 5 ns.

11. Set the signal generator to 100 MHz and press RUN on the HP 1652B/1653B.

12. Adjust the signal generator output level for 0.4 divisions of vertical deflection
(approximately +3 dBm).

13. Press TRACE/TRIG and adjust the trigger level for a stable display
(Auto-triggered message does not appear on screen). The test passes if
triggering is stable.

14. Press FORMAT/CHAN and set VIDivto 200 mV and repeat steps 4 through
13. The signal generator output should be reduced to approximately-17
dBm.

15. Press FORMAT/CHAN and set VlDiv to 20 mV and repeat steps 4 through
13. The signal generator output should be set to approximately -37 dBm.

16. Turn on channel 2 by inserting a waveform on the display.

17. Turn off channell by deleting the channell waveform.

18. Connect the signal generator to channel 2 and repeat steps 4 through 15 for
channel 2.

Trigger sensitivity test failure is caused by a defective attenuator or oscilloscope
assembly.
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Table 3-1. Performance Test Record 

Hewlett-Packard 
Model 1652B/1653B 
Logic Analyzer 

Tested by 

Work Order No. 

Serial 
Number 

Date Tested 

Recommended Calibration 
Interval 24 Months 

Test 

Clock, Qualifier, and Data 
Inputs Test 1 Pod1 

Pod2 
Pod3 
Pod4 
Pod5 

Results 

Passed Failed 

Clock, Qualifier, and Data 
Inputs Test 2 Pod1 

Pod2 
Pod3 
Pod4 
Pod5 

Passed Failed 

Clock, Qualifier, and Data 
Inputs Test 3 (HP 1652B Ohly) Pod1 

Pod2 
Pod3 
Pod4 
Pod5 

Passed Failed 

Clock, Qualifier, and Data 
Inputs Test 4 Pod1 

Pod2 
Pod3 
Pod4 
Pod5 

Passed Failed 

Clock, Qualifier, and Data 
Inputs Test 5 Pod1 

Pod2 
Pod3 
Pod4 
Pod5 

Passed Failed 

-- 
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Table 3-1. Performance Test Record

Hewlett-Packard Tested by
Model I652B/I653B
Logic Analyzer Work Order No.

Serial Date Tested
Number

Reco=ended Calibration
Interval~ Months

Test Results

Clock, Qualifier, and Data Passed Failed
Inputs Test I Podl --- ---

PodZ --- ---
Pod3 --- ---
Pod4 --- ---
PodS --- ---

Clock, Oualifier, and Data Passed Failed
Inputs Test 2 Podl --- ---

PodZ --- ---
Pod3 --- ---
Pod4 --- ---
PodS --- ---

Clock, Qualifier, and Data Passed Failed
Inputs Test 3 (HP I652B Only) Podl --- ---PodZ ------

Pod3 --- ---
Pod4 --- ---
PodS --- ---

Clock, Qualifier, and Data Passed Failed
Inputs Test 4 Podl ------

PodZ --- ---
Pod3 --- ---
Pod4 --- ---
PodS --- ---

Clock, Qualifier, and Data Passed Failed
Inputs Test 5 Podl --- ---

Pod2 --- ---
Pod3 --- ---
Pod4 -- --
PodS --- ---
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Table 3-l. Performance Test Record (continued) 

Test 

Clock, Qualifier, and Data 
Inputs Test 6 Pod1 

Pod2 
Pod3 
Pod4 
Pod5 

Reqults 

Passed Failed 

Glitch Test 
Pod1 
Pod2 
Pod3 
Pod4 
Pod5 

Passed Failed 

Threshold Accuracy Test Passed Failed 
Pod1 
Pod2 
pod3 - - 
Pod4 
Pod5 

HP 16528116538 
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Table 3-1. Performance Test Record (continued)

Test Res,ults

Clock, Qualifier, and Data Passed Failed
Inputs Test 6 Podl --- ---

Pod2 -----
Pod3

--- --
Pod4 --- --
PodS --- --

Glitch Test Passed Failed
Podl --- ---
PodZ --- --
Pod3 --- --
Pod4 --- ---PodS --- ---

Threshold Accuracy Test Passed Failed
Podl --- --
PodZ --- --
Pod3 --- --
Pod4 --- --
PodS --- ---

HP 16528/16538
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Table 3-l. Performance Test Record (continued) 

Test 

Voltage 
Measurement 
Accuracy 
Test 

Limits desults 

Range Chan 1 Chan2 
10.0 v 31.758 - 38.242 V 
5.0 v 15.878 - 19.122 v 
2.0 v 6.935 - 7.065 V 
1.0 v 3.174 - 3.826 V 

500 mV 1.586 - 1.914 V 
200 mV 633.2 - 766.8 mV 
100 mV 315.6 - 384.4 mV 
50 mV 156.8 - 193.2 mV 

20 mV 61.52 - 78.48 mV 
15 mV 43.14 - 56.86 mV 

DC Offset 
Accuracy 
Test 

Range 
1.0 v 
500 mV 
200 mV 
100 mV 

19.50 - 20.50 v 
9.758 - 10.242 V 
4.878 - 5.122 V 
1.948 - 2.052 v 

Chan 1 Ghan 2 

Bandwidth 
Test Down <3dB at 100 MHz 

Chan 1 Chan 2 

Time 
Measurement 
Accuracy 
Test 

10 ns 9.4 to 10.6 ns 
100 ns 99.4 to 100.6 ns 
500 ns 499.4 to 500.6 ns 
1 us 989.5 to 1.010 us 
2 us 1.990 to 2.010 us 

Chan 1 Chan 2 

Trigger 
Sensitivity 
Test 

Chan 1 Chan 2 
2 V/div 0.4 div at 1 MHz 

0.4 div at 100 MHz 

200 mV/div 0.4 div at 1 MHz 
0.4 div at 100 MHz 

20 mVldiv 0.4 div at 1 MHz 
0.4 div at 100 MHz 

- 

-- 

_-- 
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Table 3-1. Performance Test Record (continued)

Test Limits Results

Voltage Range Chan 1 Chan2
Measurement 10.0 V 31.758 - 38.242 V --
Accuracy 5.0 V 15.878 - 19.122 V --
Test 2.0 V 6.935 - 7.065 V --

1.0V 3.174 - 3.826 V --
500mV 1.586 - 1.914 V --200mV 633.2 - 766.8 mV --
100mV 315.6 - 384.4 mV --
50mV 156.8 - 193.2 mV --
20mV 61.52 - 78.48 mV --
15mV 43.14 - 56.86 mV --

DC Offset Range Chan 1 Chan 2
Accuracy 1.0 V 19.50 - 20.50 V --
Test 500mV 9.758 - 10.242 V --

200mV 4.878 - 5.122 V --
100mV 1.948 - 2.052 V --

Bandwidth Chan 1 Chan 2
Test Down < 3dB at 100 MHz -- --

Time Chan 1 Chan 2
Measurement IOns 9.4 to 10.6 ns --
Accuracy lOOns 99.4 to 100.6 ns --
Test 500ns 499.4 to 500.6 ns --

Ius 989.5 to 1.010 us --
2us 1.990 to 2.010 us --

Trigger Chan 1 Chan 2
Sensitivity 2 V/div 0.4 div at 1 MHz --
Test 0.4 div at 100 MHz --

200 mV/div 0.4 div at 1 MHz --
0.4 div at 100 MHz --

20 mV/div 0.4 divat 1 MHz --
0.4 div at 100 MHz --
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4 
Adjustments and Calibration 

Introduction 

Caution lb 

This section provides the adjustment procedures for the HP 1652B/1653B. The 
primary adjustments groups are: 

l Power Supply Assembly Adjustment. 
l CRT Monitor Assembly Adjustment. 
l System Board Assembly Threshold Adjustment. 
a Oscilloscope Assembly High-Frequency Pulse Adjustment. 

This section also contains the software calibration procedures for the oscilloscope 
assembly. 

The effects of ELECTROSTATIC DISCHARGE can damage electronic 
components. Use grounded wriststraps and mats when performing any kind of 
service to this instrument. 

Equipment 
Required 

The equipment required for the adjustments and calibration procedures in this 
section are listed in the Recommended Equipment table in section 1 of this 
manual. Any equipment that satisfies the critical specifications listed in this table 
may be substituted for the recommended model. Equipment for individual 
procedures is listed with the procedure. 

Adjustments The recommended adjustment interval for the HP 1652B/1653B is two years. The 

and Calibration adjustments are set at the factory on assemblies when they are tested. However, 

Interval 
adjustments may be necessary after repairs have been made to the instrument. 
Usually the only assembly that may require adjustments is the assembly that has 
been replaced. 

Warning 
Read the Safety Summary at the beginning of this manual before 
performing any adjustment procedures. 

Software calibration should be done on the HP 1652B/1653B oscilloscope under 
any of the following conditions: 

l At six month intervals or every 1,000 hours. 
l If the ambient temperature changes more than loo C from the temperature at 

the last software calibration. 
l To optimize measurement accuracy. 
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This section provides the adjustment procedures for the HP 1652B/1653B. The
primary adjustments groups are:

• Power Supply Assembly Adjustment.
• CRT Monitor Assembly Adjustment.
• System Board Assembly Threshold Adjustment.
• Oscilloscope Assembly High-Frequency Pulse Adjustment.

This section also contains the software calibration procedures for the oscilloscope
assembly.

The effects of ELECTROSTATIC DISCHARGE can damage electronic
components. Use grounded wriststraps and mats when performing any kind of
service to this instrumeut.

The equipment required for the adjustments and calibration procedures in this
section are listed in the Recommended Equipment table in section 1 of this
manual. Any equipment that satisfies the critical specifications listed in this table
may be substituted for the recommended model. Equipment for individual
procedures is listed with the procedure.

The recommended adjustment interval for the HP 16528/1653B is two years. The
adjustments are set at the factory on assemblies when they are tested. However,
adjustments may be necessary after repairs have been made to the instrument.
Usually the only assembly that may require adjustments is the assembly that has
been replaced.

Read the Safety Summary at the beginning of this manual before
performing any adjustment procedures.

Software calibration should be done on the HP 1652B/1653B oscilloscope under
any of the following conditions:

• At six month intervals or every 1,000 hours.
• If the ambient temperature changes more than 100 C from the temperature at

the last software calibration.
• To optimize measurement accuracy.

Adjustments and Calibration
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Safety Specific warnings, cautions, and instructions are placed wherever applicable 
throughout the manual. These must be observed during all phases of operation, 
service, and repair of the instrument. Failure to comply with them violates safety 
standards of design, manufacture, and intended use of this instrument. 
Hewlett-Packard assumes no liability for the failure of the customer to comply with 
these safety requirements. 

7 

Requirements 

Instrument 
Warm-up 

Adjust and calibrate the instrument at it’s environmental ambient temperature and 
after a 15 minute warm-up. 

Adjustments 

Caution @ 

Warning B 

Unless specified elsewhere, each adjustment procedure must be followed in its 
entirety and in the same sequence shown. 

The adjustment procedures are performed with the top cover of the instrument 
removed. Take care to avoid shorting or damaging internal parts of the instrument. 

Read the Safety Summary at the beginning of this manual before 
performing any adjustment procedures. 

Calibration The calibration procedures in this section should be followed in their entirety and 
in the same sequence shown in this section. The steps in each succeeding 
procedure assumes that all the previous procedures have been completed in the 
proper order. 

4? 11 I 
Note 

Calibration constants are stored in system memory and not on the Operating 
System Disk. Therefore, software calibration is not required when a different 
Operating System Disk is used to boot the instrument on power-up. 

Adjustments and Calibration HP 16528/1653B 
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Warm-up

Adjustments

Caution"
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I
Note.

Specific warnings, cautions, and instructions are placed wherever applicable
throughout the manual. These must be observed during all phases of operation,
service, and repair of the instrument. Failure to comply with them violates safety
standards of design, manufacture, and intended use of this instrument.
Hewlett-Packard assumes no liability for the failure of the customer to comply with
these safety requirements.

Adjust and calibrate the instrument at it's environmental ambient temperature and
after a 15 minute warm-up.

Unless specified elsewhere, each adjustment procedure must be followed in its
entirety and in the same sequence shown.

The adjustment procedures are performed with the top cover of the instrument
removed. Take care to avoid shorting or damaging internal parts of the instrument.

Read the Safety Summary at the beginning of this manual before
performing any adjustment procedures.

The calibration procedures in this section should be followed in their entirety and
in the same sequence shown in this section. The steps in each succeeding
procedure assumes that all the previous procedures have been completed in the
proper order.

Calibration constants are stored in system memory and not on the Operating
System Disk. Therefore, software calibration is not required when a different
Operating System Disk is used to boot the instrument on power-up.

Adjustments and Calibration
4-2

HP 16528/16538
Service Manual



Power Supply 
Assembly 
Adjustment 

Equipment Required: 

Digital Voltmeter . . . . . . . . ..~....................................... HP 3478A 

Procedure: 

I 
Note !h 

The Power Supply Adjustment should be performed prior to the other adjustment 
and calibration procedures. 

/--- 

1. Disconnect the power cord from HP 1652B/1653B and remove the top cover. 
Then refer to figure 4-1 for the testpoint and adjustment locations. 

+520V ADJ 

54502E09 

Figure 4-I. Power Supply Adjustments 

Connect the negative lead of the voltmeter to the COM test point on the 
Power Supply Assembly. 

Connect the positive lead of the voltmeter to + 5V on the Power Supply 
Assembly. 

Connect the power cord to the HP 1652B/1653B and turn the instrument on. 

The voltmeter reading should be within the range of + 5.180 V to + 5.220 V. 
If the voltmeter reading is out of this range, adjust the +5.2OV ADJ on the 
Power Supply Assembly to + 5.200 V kO.020 V ( + 5.180 V to + 5.220 V). 

Caution 
High voltages exist on the sweep board that can cause personal injury. Avoid 
contact with the CRT monitor sweep board when adjusting the +5.2OV. 
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Equipment Required:

Digital Voltmeter HP 3478A

Procedure:

The Power Supply Adjustment should be performed prior to the other adjustment
and calibration procedures.

1. Disconnect the power cord from HP 1652B/1653B and remove the top cover.
Then refer to figure 4-1 for the testpoint and adjustment locations.

COM
-12V +3.5V +5.20V ADJ

+12V -5.2V
/ +5.20V

~~F~-----\
~ ------';

1J==:::1E---

~W1

W8

54502E09

caution"
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Figure 4-1. Power Supply Adjustments

2. Connect the negative lead of the voltmeter to the COM test point on the
Power Supply Assembly.

3. Connect the positive lead of the voltmeter to +5V on the Power Supply
Assembly.

4. Connect the power cord to the HP 1652B/1653B and turn the instrument on.

5. The voltmeter reading should be within the range of +5.180 V to +5.220 V.
If the voltmeter reading is out of this range, adjust the +5.20V ADJ on the
Power Supply Assembly to +5.200 V ±0.020 V ( +5.180 V to +5.220 V).

High voltages exist on the sweep board that can cause personal injury. Avoid
contact with the CRT monitor sweep board when adjusting the +5.2QV.

Adjustments and Calibration
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CRT Monitor 
Assembly 
Adjustments 

Caution * 

Intensity, 
Sub-Bright, and 

Contrast 
Adjustment 

I 
Note m 

The CRT Monitor Assembly Adjustments optimize the characters of the CRT 
display. Set up the instrument for these adjustments as follows: 

1. Turn off the HP 1652B/1653B and disconnect the power cord. Then remove 
the top cover. 

The adjustment procedures are performed with the top cover of the instrument 
removed. Take care to avoid shorting or damaging internal parts of the instrument. 

2. Connect the power cord to the HP 1652B/1653B and turn on the instrument. 

3. In the System Configuration menu, select the Type field for Analyzer 1 
(MACHINE 1) and, when the pop-up appears, select TimJng. 

1. Press the DISPLAY key to place the Timing Waveforms menu on the screen 
of the HP 1652B/1653B. 

This menu is used because it has characters throughout the screen which are 
watched during the procedures. Any other menu may be used, however, the 
adjustments may not be as accurate if characters and/or lines are not displayed 
throughout the screen. 

2. Set the rear-panel INTENSITY control to its minimum setting. 

3. Refer to figure 4-2 for the adjustment locations. 

FOCUS 

SUB 
BRIGHT 

CONTRAST 

HEIGHT 

V. LIN 

V.HOLD 

H.PHASE ’ 0 0 0 0 0 0 0 

I 

54502E18 

Figure 4-2. CRT Adiustment Locations 

- 
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The CRT Monitor Assembly Adjustments optimize the characters of the CRT
display. Set up the instrument for these adjustments as follows:

1. Turn off the HP 1652B/1653B and disconnect the power cord. Then remove
the top cover.

The adjustment procedures are performed with the top cover of the instrument
removed. Take care to avoid shorting or damaging internal parts of the instrument.

2. Connect the power cord to the HP 1652B/1653B and turn on the instrument.

3. In the System Configuration menu, select the Type field for Analyzer 1
(MACHINE 1) and, when the pop-up appears, select Timing.

1. Press the DISPLAY key to place the Timing Waveforms menu on the screen
of the HP 1652B/1653B.

This menu is used because it has characters throughout the screen which are
watched during the procedures. Any other menu may be used, however, the
adjustments may not be as accurate if characters and/or lines are not displayed
throughout the screen.

2. Set the rear-panel INTENSITY control to its minimum setting.

3. Refer to figure 4-2 for the adjustment locations.

FOCUS

sua
BRIGHT

CONTRAST

HEIGHT

V. LIN

V.HOLD

H.PHASE

=0=0=0=

54502£ 10

Figure 4-2. CRT Adjustment Locations
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4. Adjust the sweep board SUB BRIGHT control to the lowest setting of 
brightness where the menu is still visible on the CRT screen. 

High voltages exist on the sweep board. Avoid contact with the sweep board when 
making CRT adjustments. 

5. Adjust the rear-panel INTENSITY control to bring up the intensity level on 
screen. Screen intensity should be at a comfortable viewing level and the 
position of both adjustments should be close to mid-range. 

I 
Note m 

Setting the intensity level excessively high may shorten the life of the CRT. For 
optimum usage, set the intensity as low as possible while maintaining a comfortable 
viewing level. 

Focus Adjustment 

Horizontal Phase, 
Vertical Linearity, 

and Height 
Adjustments 

I 
Note !!b 

3 . 

4. 

5 . 

1. 

2. 

Press RUN and then STOP. 

Adjust the sweep board CONTRAST control so that the error message is 
easily seen. 

Refer to the previous figure 4-2 for the adjustment locations. 

Press the DISPLAY key to place the Timing Waveforms menu on the screen 
of the HP 1652B/l653B. 

Adjust the sweep board FOCUS control for sharp pixels in the center of the 
screen menu. Then note the FOCUS control position. 

Adjust the sweep board FOCUS for sharp pixels at the corners of the screen. 
Then note the FOCUS control position. 

Set the sweep board FOCUS control for mid-position between the two 
positions noted in steps 3 and 4 for best over-all pixel focus. 

Refer to the previous figure 4-2 for adjustment locations. 

Press DISPLAY to place the Timing Waveforms menu on the screen of the 
HP 1652Bfl653B. 

This menu is used because it has characters and lines throughout the menu which 
are watched during the procedures. Any other menu may be used, however, the 
adjustments may not be as accurate. 

3. Adjust the sweep board H. PHASE control to center the menu horizontally 
on the CRT screen. 

4. Adjust the sweep board V. LIN control so that the top and bottom rows of 
text are equal in height. Text height should be approximately lmm. 

5. Adjust the sweep board HEIGHT control so that the screen menu top and 
bottom borders are equal in width to the side borders of the menu. 

HP 16528/1653B Adjustments and Calibration 
Service Manual 4-S 

Caution"

I
Note ..

Focus Adjustment

Horizontal Phase,
Vertical Linearity,

and Height
Adjustments

I
Note ..

HP 16528/16538
Service Manual

4. Adjust the sweep board SUB BRIGHT control to the lowest setting of
brightness where the menu is still visible on the CRT screen.

High voltages exist on the sweep board. Avoid contact with the sweep board when
making CRT adjustments.

5. Adjust the rear-panel INTENSITY control to bring up the intensity level on
screen. Screen intensity should be at a comfortable viewing level and the
position of both adjustments should be close to mid-range.

Setting the intensity level excessively high may shorten the life of the CRT. For
optimum usage, set the intensity as low as possible while maintaining a comfortable
viewing level.

6. Press RUN and then STOP.

7. Adjust the sweep board CONTRAST control so that the error message is
easily seen.

1. Refer to the previous figure 4-2 for the adjustment locations.

2. Press the DISPLAY key to place the Timing Waveforms menu on the screen
of the HP 1652B/1653B.

3. Adjust the sweep board FOCUS control for sharp pixels in the center of the
screen menu. Then note the FOCUS control position.

4. Adjust the sweep board FOCUS for sharp pixels at the corners of the screen.
Then note the FOCUS control position.

5. Set the sweep board FOCUS control for mid-position between the two
positions noted in steps 3 and 4 for best over-all pixel focus.

1. Refer to the previous figure 4-2 for adjustment locations.

2. Press DISPLAY to place the Timing Waveforms menu on the screen of the
HP 1652B/1653B.

This menu is used because it has characters and lines throughout the menu which
are watched during the procedures. Any other menu may be used, however, the
adjustments may not be as accurate.

3. Adjust the sweep board H. PHASE control to center the menu horizontally
on the CRT screen.

4. Adjust the sweep board V. LIN control so that the top and bottom rows of
text are equal in height. Text height should be approximately bnm.

5. Adjust the sweep board HEIGHT control so that the screen menu top and
bottom borders are equal in width to the side borders of the menu.

Adjustments and Calibration
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6. Readjust steps 4 and 5 as necessary for a uniform display of the screen menu. 

. 
I 

Note fb 
The V.LIN and HEIGHT adjustments interact with each other and may need to be 
repeated for best results. 

System Board 
Assembly 
Threshold 
Adjustment 

Equipment Required: 

Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......... HP 3478A 
Power Supply Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54503-61604 

Procedure: 

I 
Note m 

The threshold adjustment AlR95 is located beneath the oscilloscope board and is 
not accessible without dismantling part of the instrument. Consequently, it is 
advisable to see if the threshold requires adjustment before dismantling the 
instrument. Perform the Threshold Accuracy Test in section 3 to verify if 
adjustment is required before executing this procedure. 

TP 

1. Disconnect the power cord from HP 1652B/1653B and remove the top cover. 

2. Connect the negative (-) lead of the voltmeter to TP GND. Refer to figure 
4-3 for testpoint and adjustment locations. 

HP 16528 (SAME LOCATION ON BOTH BOARDS> HP 1653B 
AlTP3 AlTP2 

/  

GND 

A l’R95 

01652E17 

-- 

Figure 4-3. System Board Testpoints and Adjustments 
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6. Readjust steps 4 and 5 as necessary for a uniform display of the screen menu.

The V.LIN and HEIGHT adjustments interact with each other and may need to be
repeated for best results.

Equipment Required:

Digital Voltmeter HP 3478A
Power Supply Cable 54503-61604

Procedure:

The threshold adjustment A1R95 is located beneath the oscilloscope board and is
not accessible without dismantling part of the instrument. Consequently, it is
advisable to see if the threshold requires adjustment before dismautling the
instrument. Perform the Threshold Accuracy Test in section 3 to verify if
adjustment is required before executing this procedure.

1. Disconnect the power cord from HP 1652B/1653B and remove the top cover.

2. Connect the negative (-) lead of the voltmeter to TP GND. Refer to figure
4-3 for testpoint and adjustment locations.

HP 16528 (SAME LOCATION ON BOTH BOARDS) HP 16538
A1TP3 A1TP2

./
TP GND

oDDDDDD ~

a aD~~~
A1R95
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3 . 

4. 

5 . 

6 . 

Connect the positive ( +) lead of the voltmeter to AlTP3 on the HP 1652B, 
or AlTP2 on the HP 1653B, System Board Assembly. 

Connect the power cord to HP 1652B/1653B and turn on the instrument. 

Assign pod 3 of the HP 1652B, or pod 2 of the HP 1653B, to a machine in the 
System Configuration menu by using front-panel knob and SELECT key. 

Press the CHAN/FORMAT key and set the User-defined pod threshold of 
the pod assigned in the previous step to -9.9 V. Refer to the following steps 
if you are unfamiliar with menus. 

a. Move cursor to the pod threshold field (TTL) with the front-panel 
knob and press SELECT. 

b. Move the cursor to User-defined with the front-panel knob and press 
SELECT. 

c. Use the front-panel keys to enter the value -9.9 V. Then move the 
cursor to Done and press SELECT. 

The voltmeter readout should indicate a voltage value within the range of 
0.975 v to -1.005 v (0.990 v 20.015 V). 

Set the User-defined pod threshold of the pod assigned in step 6 to + 9.9 V. 

Note voltmeter readout. The voltage reading should be within the range of 
+ .975 v to + 1.0005 v (+ .990 v to.015 v). 

10. If either voltage reading is not within the given range, use the following 
procedure to adjust the threshold level. 

a. Turn off the instrument and disconnect the power cable. 

Caution 
Never attempt to remove or install any assembly with the instrument ON or the 
power cable connected. This can result in component damage. 

b . 

c. 

d . 

e. 

f . 

g . 

h . 

HP 1652B/1653B Adjustments and Calibration 
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Remove the oscilloscope assembly by following the procedure 
“Removal and Replacement of the Oscilloscope Assembly” in section 
6D . 

Loosen the two screws that hold the rear bracket on the oscilloscope 
assembly support panel until the bracket moves freely. 

Remove the support panel by carefully tilting the rear of the panel up 
and lifting the panel out through the top of the instrument cabinet. 
Make sure the metal tabs on the front of the support panel clear the 
front panel. 

Reconnect the power supply using the power supply cable (HP part 
number 54503-61604). 

Reconnect the disk drive assembly cable to the disk drive. 

Reinstall the oscilloscope assembly without the support panel to allow 
unabstracted access to AlR95. 

Reconnect the oscilloscope assembly to the system assembly with the 
appropriate cable. 

Caution"
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3. Connect the positive ( + ) lead of the voltmeter to A1TP3 on the HP 1652B,
or A1TP2 on the HP 1653B, System Board Assembly.

4. Connect the power cord to HP 1652B/1653B and turn on the instrument.

5. Assign pod 3 of the HP 1652B, or pod 2 of the HP 1653B, to a machine in the
System Configuration menu by using front-panel knob and SELECT key.

6. Press the CHAN/FORMAT key and set the User-defined pod threshold of
the pod assigned in the previous step to -9.9 V. Refer to the following steps
if you are unfamiliar with menus.

a. Move cursOr to the pod threshold field (TTL) with the front-panel
knob and press SELECT.

b. Move the cursor to User-defined with the front-panel knob and press
SELECT.

c. Use the front-panel keys to enter the value -9.9 V. Then move the
cursor to Done and press SELECT.

7. The voltmeter readout should indicate a voltage value within the range of
-.975 V to -1.005 V (-.990 V ±0.015 V).

8. Set the User-defined pod threshold of the pod assigned in step 6 to +9.9 V.

9. Note voltmeter readout. The voltage reading should be within the range of
+ .975 V to + 1.0005 V ( + .990 V ±0.015 V).

10. If either voltage reading is not within the given range, use the following
procedure to adjust the threshold level.

a. Turn off the instrument and disconnect the power cable.

Never attempt to remove or install any assembly with the instrument ON or the
power cable connected. This can result in component damage.

b. Remove the oscilloscope assembly by following the procedure
"Removal and Replacement of the Oscilloscope Assembly" in section
6D.

c. Loosen the two screws that hold the rear bracket on the oscilloscope
assembly support panel until the bracket moves freely.

d. Remove the support panel by carefully tilting the rear of the panel up
and lifting the panel out through the top of the instrument cabinet.
Make sure the metal tabs on the front of the support panel clear the
front panel.

e. Reconnect the power supply using the power supply cable (HP part
number 54503-61604).

f. Reconnect the disk drive assembly cable to the disk drive.

g. Reinstall the oscilloscope assembly without the support panel to allow
unabstracted access to AIR95.

h. Reconnect the oscilloscope assembly to the system assembly with the
appropriate cable.

Adjustments and Calibration
4-7



i. Reconnect the line filter assembly to the power supply. 

j. Reconnect the power cord and turn on the instrument. 

k. Repeat steps 5 and 6. 

1. Set the User-defined pod threshold of the pod assigned to -9.9 V. 

m. With the digital voltmeter connected, adjust AlR95 for reading of 

n. Set the User-defined pod threshold to +9.9 V. 

0. 

P . 

9 . 

Note the difference between this reading and + 0.9900 V. 

Adjust AlR95 so the difference in step d is halved, *0.0005 V. 

When the adjustment is complete, turn off the instrument and remove 
the power cord. Then reassemble the instrument. Refer to the section 
“Removal and Replacement of the Oscilloscope Assembly” for addition 
information on reassembling the instrument. 

-.9900 V 20.0005 V. Refer to figure 4-3 for adjustment locations. 

EXAMPLES 

If the reading is + 9952 V, the difference is .0052 V. Adjust AlR95 for + .9926 V 
~0.0005 v. 

If the reading is + .9834 V, the difference is .0066 V. Adjust AlR95 for + .9867 V 
t 0.0005 v. 
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i. Reconnect the line filter assembly to the power supply.

j. Reconnect the power cord and turn on the instrument.

k. Repeat steps 5 and 6.

I. Set the User-defined pod threshold of the pod assigned to -9.9 V.

m. With the digital voltmeter connected, adjust A1R95 for reading of
-.9900 V ±0.0005 V. Refer to figure 4-3 for adjustment locations.

n. Set the User-defined pod threshold to +9.9 V.

o. Note the difference between this reading and + 0.9900 V.

p. Adjust A1R95 so the difference in step d is halved, ±0.0005 V.

q. When the adjustment is complete, turn off the instrument and remove
the power cord. Then reassemble the instrument. Refer to the section
"Removal and Replacement of the Oscilloscope Assembly" for addition
information on reassembling the instrument.

EXAMPLES

If the reading is + .9952 V, the difference is .0052 V. Adjust A1R95 for + .9926 V
±0.OOO5V.

If the reading is + .9834 V, the difference is .0066 V. Adjust A1R95 for + .9867 V
±O.oo05V.
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Oscilloscope This procedure optimizes the pulse response so that the instrument will meet its 

Assembly bandwidth specification. 

High-Frequency 
Pulse 
Adjustment 

I 
Note 5 ml This procedure should not be performed as part of the routine adjustments. 

Typically, it needs to be done onIy when the instrument fails the bandwidth 
performance test, an attenuator has been changed, or the oscilloscope assembly 
has been changed (new combination of attenuators and PC board). Only the 
channel(s) involved with the failure or repair should be adjusted. 

Equipment Required: 

Pulse Generator .................................. Picosecond Pulse Labs 27OOC 
BNC Cable .......................................... HP 10503A 

Procedures: 

1. Turn off the HP 1652B/1653B and disconnect the power cord. Then remove 
the top cover. 

2. Connect the power cord to the HP 1652B/l653B and turn on the instrument. 

3. Set the pulse generator for puke output. 

Caution 
Attenuate the signals from the Picosecond Pulse Labs generator by at least 20 dB. 
Setting the attenuation from 0 dB to 20 dB may result in damage to the 
HP 1652B/1653B attenuators. 

4. In the System Configuration menu, turn both State/Timing analyzers Off, 
and turn the oscilloscope On. 

5. Press FORMATKHAN and set V/Div to 100 mV, Offset to 150 mV, Probe to 
l:l, Impedance to 50 Ohms, and s/Div to 5 ns. 

6. Press TRACE/TRIG and set the Run mode to Repetitive. 

7. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On. 

8. Connect the pulse generator to the channel 1 input of the HP 1652B/1653B 
oscilloscope and press RUN. 

9. Press TRACE/TRIG and adjust the trigger Level for a stable display. 

10. Press FORMAT/CHAN and adjust V/Div and Offset to obtain a waveform as 
shown in figure 4-4. 
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This procedure optimizes the pulse response so that the instrument will meet its
bandwidth specification.

This procedure should not be performed as part of the routine adjustments.
Typically, it needs to be done ouly when the instrument fails the bandwidth
performance test, an attenuator has been changed, or the oscilloscope assembly
has been changed (new combination of attenuators and PC board). Only the
channel(s) involved with the failure or repair should be adjusted.

Equipment Required:

Pulse Generator. Picosecond Pulse Labs 2700C
BNC Cable HP 10503A

Procedures:

1. Turn off the HP 1652B/1653B and disconnect the power cord. Then remove
the top cover.

2. Connect the power cord to the HP 1652B/1653B and turn on the instrument.

3. Set the pulse generator for pulse output.

Attenuate the signals from the Picosecond Pulse Labs generator by at least 20 dB.
Setting the attenuation from 0 dB to 20 dB may result in damage to the
HP 1652B/1653B attenuators.

4. In the System Confignration menu, turn both State/Timing analyzers Off,
and turn the oscilloscope On.

5. Press FORMAT/CHAN and set VIDiv to 100 mV, Offset to 150 mV, Prohe to
1:1, Impedance to 50 Ohms, and s/Div to 5 ns.

6. Press TRACE/TRIG and set the Run mode to Repetitive.

7. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On.

8. Connect the pulse generator to the channell input of the HP 1652B/1653B
oscilloscope and press RUN.

9. Press TRACE/TRIG and adjust the trigger Level for a stable display.

10. Press FORMAT/CHAN and adjust V/Div and Offset to obtain a waveform as
shown in figure 4-4.

Adjustments and Calibration
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I]- Channel 

Input pq V/Diu 1-j Offset pxziiq 
Probe I] Impedance 1-1 Preset IUsER] 

Figure 4-4. Channel Menu 

11. Press Display and set Display to AVG# 32. 

12. Select Auto-Measure and verify the overshoot and rise time as snown m 
figure 4-5. Use the SELECT key to toggle the Auto-Measure display 
between CH 1 and CH 2 to update the information. 

- UaveforRs 

Figure 4-5. Waveforms Display Menu 

13. The rise time should be 3.5 nS and overshoot should be < 10%. If either of 
these is out of specification, adjust the appropriate capacitor. The capacitor 
locations are shown in figure 4-6. 

l Capacitor Cl19 is for Channel 1. 
l Capacitor Cl61 is for Channel 2. . 

These capacitors are located on the oscilloscope assembly board. They can 
be accessed through the right side of the instrument, just below the power 
supply assembly. The optimum rise time is approximately 3.2 nS. 

I 
Note fib 

Increase overshoot slightly if the instrument fails the bandwidth test. However, 
k eep the overshoot within the specification. 

14. Repeat steps 3 through 13 for channel 2. 
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Figure 4-4. Channel Menu

11. Press Display and set Display to AVG# 32.

12. Select Auto-Measure and verify the overshoot and rise time as shown in
fIgure 4-5. Use the SELECT key to toggle the Auto-Measure display
between CH 1 and CH 2 to update the information.

I Scnpe I MlIveforllS ( Aulosule ) ( Auto-rteasure l
.r=<

Alit_tIc l'Ieasunnenls ( Done)

Inpul @J]
_reG 0 ", PeriDd 0 , Ifp_p 256.1 oN

Rlsetlme 3.41 ns +Hj dtn 0 , "reshool 5 " ,
F'clltLme 0 , -HI dtn 0 , O~ershool ? 151 ,

j

Figure 4-5. Waveforms Display Menu

13. The rise time should be 3.5 nS and overshoot should be < 10%. If either of
these is out of specification, adjust the appropriate capacitor. The capacitor
locations are shown in figure 4-6.

• Capacitor C119 is for Channell.
• Capacitor C161 is f!Jr Channel 2.

These capacitors are located on the oscilloscope assembly board. They can
be accessed through the right side of the instrument, just below the power
supply assembly. The optimum rise time is approximately 3.2 nS.

Increase overshoot slightly if the instrument fails the bandwidth test. However,
keep the overshoot within the specification.

14. Repeat steps 3 through 13 for channel 2.

Adjustments and Calibration
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Figure 4-6. High-Frequency Pulse Adjustments 

'Cl 19 

01652E17 

Software Software Calibration is accessed through the Trigger menu of the oscilloscope. 

Calibration The calibration procedures in this section should be followed in their entirety and 
in the same sequence shown. 

I 
Note @ 

An instrument warm-up of 15 minutes is recommended before starting these 
procedures. 

HP 1652B/1653B 
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Figure 4-6. High-Frequency Pulse Adjustments

Software Calibration is accessed throngh the Trigger menu of the oscilloscope.
The calibration procedures in this section should be followed in their entirety and
in the same sequence shown.

An instrument warm-up of 15 minutes is recommended before starting these
procedures.

Adjustments and Calibration
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Offset Calibration 

I 
Note m 

I 
Note m 

Attenuator 
Calibration 

1. In the System Configuration menu turn both State/Timing analyzers Off, and 
turn the oscilloscope On. * - 

2. Press TRACE/TRIG and select Calibration using the front-panel knob and 
SELECT key. 

Offset should be listed as the default Calibration choice. If not, select the 
Calibration choice field and, when the pop-up appears, select Offset. 

3. Select Start with the front-panel knob and SELECT key. 

To abort the Offset calibration, select Cancel using the front-panel knob and 
SELECT key. 

4. Disconnect all signals from the channel 1 and 2 inputs of the 
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel 
knob and SELECT key to proceed with the calibration. A message will 
appear on screen to indicate the instrument is performing the calibration. 

5. When the calibration is complete, the updated calibration status appears on 
screen and the instrument remains in the Calibration menu. 

Equipment Required: 

DC Power Supply ................................................ HP 6114A 
Digital Voltmeter .................................................. HP 3478A 

6. Select the Calibration choice field and, when the pop-up appears, select 
Attenuation. 

7. Connect the power supply to the HP 1652B/1653B oscilloscope and monitor 
the supply with the digital voltmeter as shown in figure 4-7. 

rINPUT 

/  I  \  

1 MULTIMETER O +---l POWER SUPP 

r 

01652E14 

‘L Y 

1. 
- - 

/p 
0 

\ 
LOGIC ANALYZER 

1 2 
0 

-r 

Figure 4-7. Attenuator Calibration Setup 

8. Select Start with the front-panel knob and SELECT key. The instrument 
will display the appropriate DC voltages required and prompt you to connect 
the power supply to the appropriate channel. 

at I To abort the Attenuator calibration, select Cancel using the front-panel knob and 
Note d SELECT key. 

- 
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Offset Calibration

Note Ii

Note Ii

1. In the System Configuration menu turn both Stateffiming analyzers Off, and
turn the oscilloscope On.

2. Press TRACEffRIG and select Calibration using the front-panel knob and
SELECT key.

Offset should be listed as the default Calibration choice. Ifnot, select the
Calibration choice field and, when the pop-up appears, select Offset.

3. Select Start with tbe front-panel knob and SELECT key.

To abort the Offset calibration, select Cancel using the front-panel knob and
SELECT key.

4. Disconnect all siguals from the channell and 2 inputs of the
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel
knob and SELECT key to proceed with the calibration. A message will
appear on screen to indicate the instrument is performing the calibration.

5. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.

Attenuator Equipment Required:
Calibration

DC Power Supply HP 6114A
Digital Voltmeter HP 3478A

6. Select the Calibration choice field and, when the pop-up appears, select
Attenuation.

7. Connect the power supply to the HP 1652B/1653B oscilloscope and monitor
the supply with the digital voltmeter as shown in figure 4-7.

INPUT

MULTIMETER 0
o 0

01652E14

- PO'NER SUPPL Y LOGIC ANALYZER

! I

+ - -

tfu0 9

~

I
Note til

Figure 4-7. Attenuator Calibration Setup

8. Select Start with the front-panel knob and SELECT key. The instrument
will display the appropriate DC voltages required and prompt you to connect
the power supply to the appropriate channel.

To abort the Attenuator calibration, select Cancel using the front-panel knob and
SELECT key.

Adjustments and Calibration
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Gain Calibration 

I 
Note @ 

Trigger Calibration 

9, 

10. 

11. 

12. 

13. 

14. 

15 . 

Adjust the power supply to within 0.1% of the specified voltage. If the 
measured DC source varies more than O.l%, select the voltage field with the 
front-panel knob and SELECT key. Then enter the source level and select 
DONE. 

To proceed with the calibration, select Continue using the front-panel knob 
and SELECT key. 

Repeat steps 9 and 10 for each specified voltage and channel. 

When the calibration is complete, the updated calibration status appears on 
screen and the instrument remains in the Calibration menu. 

Disconnect the power supply from the HP 1652B/1653B inputs. 

Select the Calibration choice field and, when the pop-up appears, select Gain. 

Select Start with the front-panel knob and SELECT key. 

To abort the Gain calibration, select Cancel using the front-panel knob and 
SELECT key. 

16. 

17. 

18. 

19. 

Disconnect all signals from the channel 1 and 2 inputs of the 
HP 1652B/l653B oscilloscope. Then select Continue using the front-panel 
knob and SELECT key to proceed with the calibration. A message will 
appear on screen to indicate the instrument is performing the calibration. 

When the calibration is complete, the updated calibration status appears on 
screen and the instrument remains in the Calibration menu. 

Select the Calibration choice field and, when the pop-up appears, select 
Trigger level. 

Select Start with the front-panel knob and SELECT key. 

To abort the Trigger calibration, select Cancel using the front-panel knob and 
SELECT key. 

Delay Calibration 22. 

20. Disconnect all signals from the channel 1 and 2 inputs of the 
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel 
knob and SELECT key to proceed with the calibration. A message will 
appear on screen to indicate the instrument is performing the calibration. 

21. When the calibration is complete, the updated calibration status appears on 
screen and the instrument remains in the Calibration menu. 

Select the Calibration choice field and, when the pop-up appears, select 
Delay. 

23. Select Start with the front-panel knob and SELECT key. 

I 
Note m 

To abort the Delay calibration, select Cancel using the front-panel knob and 
SELECT key. 
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9. Adjust the power supply to within 0.1% ofthe specified voltage. If the
measured DC source varies more than 0.1%, select the voltage field with the
front-panel knob and SELECT key. Then enter the source level and select
DONE.

10. To proceed with the calibration, select Continue using the front-panel knob
and SELECT key.

11. Repeat steps 9 and 10 for each specified voltage and channel.

12. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.

13. Disconnect the power supply from the HP 1652B/1653B inputs.

14. Select the Calibration choice field and, when the pop-up appears, select Gain.

15. Select Start with the front-panel knob and SELECT key.

To abort the Gain cali.bration, select Cancel using the front-panel knob and
SELECT key.

16. Disconnect all signals from the channell and 2 inputs of the
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel
knob and SELECT key to proceed with the calibration. A message will
appear on screen to indicate the instrument is performing the calibration.

17. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.

18. Select the Calibration choice field and, when the pop-up appears, select
TriggerleveI.

19. Select Start with the front-panel knob and SELECT key.

To abort the Trigger calibration, select Cancel using the front-panel knob and
SELECT key.

20. Disconnect all signals from the channell and 2 inputs of the
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel
knob and SELECT key to proceed with the calibration. A message will
appear on screen to indicate the instrument is performing the calibration.

21. When the calibration is complete, the updated calibration status appears on
Screen and the instrument remains in the Calibration menu.

22. Select the Calibration choice field and, when the pop-up appears, select
Delay.

23. Select Start with the front-panel knob and SELECT key.

To abort the Delay calibration, select Cancel using the front-panel knob and
SELECT key.

Adjustments and Calibration
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24. Connect a BNC cable from the Probe Compensation output on the rear 
panel to the channel 1 input of the HP 1652B/1653B oscilloscope. The 
instrument will prompt you when you need to switch to the channel 2 input. 

ale I 
Note a 

If you use a 1O:l probe in place of the recommended 1:l BNC cable, use the 
BNC-to-mini probe adapter supplied with the instrument. Then set the 
attenuation field in step 25 to 1O:l. 

25. Set the attenuation field in the calibration menu to the appropriate setting. 

26. To proceed with the calibration, select Continue using the front-panel knob 
and SELECT key. 

27. When the calibration is complete, the updated calibration status appears on 
screen and the instrument remains in the Calibration menu. 

Caution 
Do not execute Set to Default after calibrating the instrument. Otherwise, your 
calibration factors will be replaced by default calibration factors. 

28. Select Done with the front-panel knob and SELECT key to exit the 
Calibration menu. 

- 
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Caution"

24. Connect a BNC cable from the Probe Compensation output on the rear
panel to the channell input of the HP l652B/1653B oscilloscope. The
instrument will prompt you when you need to switch to the channel 2 input.

Uyou use a 10:1 probe in place of the recommended 1:1 BNC cable, use the
BNC-to-mini probe adapter supplied with the instrument. Then set the
attenuation field in step 25 to 10:1.

25. Set the attenuation field in the calibration menu to the appropriate setting.

26. To proceed with the calibration, select Continue using the front-panel knob
and SELECT key.

27. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.

Do not execute Set to Default after calibrating the instrument. Otherwise, your
calibration factors will be replaced by default calibration factors.

28. Select Done with the front-panel knob and SELECT key to exit the
Calibration menu.

Adjustments and Calibration
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- 5 
Replaceable Parts 

Introduction This section contains information for ordering parts. Since service support for this 
instrument is down to the assembly level, the replaceable parts list only includes 
assemblies and chassis parts. Figure 5-1 shows an exploded view of the 
HP 1652B/1653B Logic Analyzer. 

Abbreviations Table 5-l lists the abbreviations used in the parts list and throughout this manual. 
In some cases two forms of the abbreviations are used: one in all capital letters, 
and one in partial or no capital letters. However, elsewhere in the manual, other 
abbreviation forms may be used with both lowercase and uppercase letters. 

Replaceable Table 5-2 is a list of replaceable parts and is organized as follows: 

Parts 1. Exchange assemblies in alphanumerical order by reference designation. 

2. Electrical assemblies in alphanumerical order by reference designation. 

3. Chassis-mounted parts in alphanumerical order by reference designation. 

The information given for each part consists of the following: 

a Reference designation. 

l HP part number. 

l Part number Check Digit (CD). 

-O Total quantity (Qty) used in the instrument or on an assembly. The total 
quantity is given once at the first appearance of the part number in the list. 

l Description of the part. 

l Typical manufacturer of the part in an identifying five-digit code. All parts in 
this list (except hardware) are manufactured by or for Hewlett-Packard, 
code 28480. No list of manufacturers is provided. 

Exchange 
Assembiies 

Some parts used in this instrument have been set up for an exchange program. 
This program allows the customer to exchange a faulty assembly with one that has 
been repaired, calibrated, and performance-verified by the factory. The cost is 
significantly less than that of a new part. The exchange parts have a part number 
in the form xXxXx-695xX. 

After receiving the repaired exchange part from Hewlett-Packard, a United States 
customer has 30 days to return the faulty assembly. For orders not originating in 
the United States, contact the local HP service organization. If the faulty assembly 
is not returned within the warranty time limit, the customer will be charged an 
additional amount. The additional amount will be the difference in price between 
a new assembly and that of an exchange assembly. 

HP 16528116538 
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This section contains information for ordering parts. Since service support for this
instrument is down to the assembly level, the replaceable parts list only includes
assemblies and chassis parts. Figure 5-1 shows an exploded view of the
HP 1652B/1653B Logic Analyzer.

Table 5-1 lists the abbreviations used in the parts list and throughout this manual.
In some cases two forms of the abbreviations are used: one in all capital letters,
and one in partial or no capital letters. However, elsewhere in the manual, other
abbreviation forms may be used with both lowercase and uppercase letters.

Table S-2 is a list of replaceable parts and is organized as follows:

1. Exchange assemblies in alphanumerical order by reference designation.

2. Electrical assemblies in alphanumerical order by reference designation.

3. Chassis-mounted parts in alphanumerical order by reference designation.

The information given for each part consists of the following:

• Reference designation.

• HP part number.

• Part number Check Digit (CD).

• Total quantity (Qty) used in the instrument or on an assembly. The total
quantity is given once at the first appearance of the part number in the list.

• Description of the part.

• Typical manufacturer of the part in an identifying five-digit code. All parts in
this list (except hardware) are manufactured by or for Hewlett-Packard,
code 28480. No list of manufacturers is provided.

Some parts used in this instrument have been set up for an exchange program.
This program allows the customer to exchange a faulty assembly with one that has
been repaired, calibrated, and performance-verified by the factory. The cost is
significantly less than that of a new part. The exchange parts have a part number
in the form XXXXX-69SXX.

After receiving the repaired exchange part from Hewlett-Packard, a United States
customer has 30 days to return the faulty assembly. For orders not originating in
the United States, contact the local HP service organization. If the faulty assembly
is not returned within the warranty time limit, the customer will be charged an
additional amount. The additional amount will be the difference in price between
a new assembly and that of an exchange assembly.
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Ordering 
Information 

To order a part in the material list, quote the HP part number, indicate the 
quantity desired, and address the order to the nearest HP Sales/Service Office. 

To order a part not listed in the material list, include the instrument part number, 
instrument serial number, a description of the part (including its function), and the 
number of parts required. Address the order to the nearest HP Sales and Service 
office. 

Direct Mail Within the USA, Hewlett-Packard can supply parts through a direct mail order 

Order System system. There are several advantages to this system: 

l Direct ordering and shipment from the HP Parts Center in California, USA. 

l No maximum or minimum on any mail order (there is a minimum amount 
for parts ordered through a local HP office when the orders require billing 
and invoicing). 

l Prepaid transportation (there is a small handling charge for each order). 

l No invoices. 

In order for Hewlett-Packard to provide these advantages, a check or money order 
must accompany each order. 

Mail order forms and specific ordering information are available through your 
local HP office. Addresses and telephone numbers are in a separate document 
included with this manual. 

- 
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To order a part in the material list, quote the HP part number, indicate the
quantity desired, and address the order to the nearest HP Sales/Service Office.

To order a part not listed in the material list, include the instrument part number,
instrument serial number, a description of the part (including its function), and the
number of parts required. Address the order to the nearest HP Sales and Service
Office.

Within the USA, Hewlett-Packard can supply parts through a direct mail order
system. There are several advantages to this system:

• Direct ordering and shipment from the HP Parts Center in California, USA.

• No maximum or minimum on any mail order (there is a minimum amount
for parts ordered through a local HP office when the orders require billing
and invoicing).

• Prepaid transportation (there is a small handling charge for each order).

• No invoices.

In order for Hewlett-Packard to provide these advantages, a check or money order
must accompany each order.

Mail order forms and specific ordering information are available through your
local HP office. Addresses and telephone numbers are in a separate document
included with this manual.
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Table 5-l. Reference Designator and Abbreviations 

REFERENCE DESIGNATOR 

A 
B 
BT 
C 
CR 

DL 
DS 
E 

= assembly 
= fan;motor 
= battery 
= capacitor 
= diode;diode thyristor; 

varactor 
= delay line 
= annunciator;lamp;LED 
= misc. electrical part 

A 
A/D 
AC 
ADJ 
AL 
AMPL 
ANLG 
ANSI 

ASSY 
ASTIG 
ASYNCHRO 
ATTEN 
AWG 
BAL 
BCD 
BD 
BFR 
BIN 
BRDG 
BSHG 
BW 
C 

CAL 
cc 
ccw 
CER 
SFM 
CH 
CHAM 
CHAN 
CHAR 
CM 
2MOS 

2MR 

2NDCT 
2NTR 
SON 
CONT 
XT 
>W 

;/A 
>AC 

>ARL 
IAT 
>BL 
IBM 

lc 
ICDR 
>EG 
IEMUX 
XT 
>IA 
>IP 
NV 
)MA 
IPDT 

IRC 
IRVR 

= amperes 
= analog-to-digital 
= alternating current 
= adjust(ment) 
= aluminum 
= amplifier 
= analog 
= American National 

Standards Institute 
= assembly 
= astigmatism 
= asynchronous 
= attenuator 
= American wire gauge 
= balance 
= binary-code decimal 
= board 
= buffer 
= binary 
= bridge 
= bushing 
= bandwidth 
= ceramic;cermet 

(resistor) 
= calibrate;calibration 
= carbon composition 
= counterclockwise 
= ceramic 
= cubic feet/minute 
= choke 
= chamfered 
= channel 
= character 
= centimeter 
= complementary metal- 

oxide-semiconductor 
= common mode rejec- 

tion 
= conductor 
= counter 
= connector 
= contact 
= cathode-ray tube 
= clockwise 
= diameter 
= digital-to-analog 
= digital-to-analog 

converter 
= darlington 
= data 
= double 
= decibel referenced 

to 1mW 
= direct current 
= decoder 
= degree 
= demultiplexer 
= detector 
= diameter 
= dual in-line package 
= division 
= direct memory access 
= double-pole, 

double-throw 
= DAC refresh controller 
= driver 

F 
FL 
H 
J 

L 
MP 
P 

DWL 
ECL 
EIAS 

F 

FC 

FD 
FEM 
FF 
FL 
FM 
FR 
IT  

Fw 
FXD 
GEN 
GND 
GP 
GRAT 
GRV 
H 
HD 
HDND 
HG 
HGT 
HLCL 
HORIZ 
HP 
HP-IB 

HR 
HV 
HZ 
I/O 
IC 
ID 
IN 
INCL 
INCAND 
INP I’ 
INTEN 
INTL 
INV 
JFET 

JKT 
K 
L 
LB 
LCH 
LCL 
LED 

LG 
LI 
LK 
LKWR 
LS 
LV 
M 

MACH 
MAX 

= fuse 
= filter 
= hardware 
= electrical connector 

(stationary portion);jack 
= coil;inductor 
= misc. mechanical part 
= electrical connector 

(moveable portion);plug 

Q 

R 
RT 
S 
T  
TB 
TP 

= transistor;SCR; 
triode thyristor 

= resistor 
= thermistor 
= switch;jumper 
= transformer 
= terminal board 
= test point 

ABBREVIATIONS 

=dowel 
= emitter coupled logic 
= elastomeric 
= external 
=farads;metal film 

(resistor) 
= carbon film/ 

composition 
= feed 
= female 
= flip-flop 
= flat 
= foam$rom 
=front 
= gain bandwidth 

product 
=full wave 
= fixed 
= generator 
= ground (ed) 
= general purpose 
= graticule 
= groove 
= henries; hig h 
= hardware 
= hardened 
= mercury 
= height 
= helical 
= horizontal 
= Hewlett-Packard 
= Hewlett-Packard 

Interface Bus 
= hour(s) 
= high voltage 
= Hertz 
= input/output 
= integrated circuit 
= inside diameter 
= inch 
= include(s) 
= incandescent 
= input 
= intensity 
= internal 
= inverter 
= junction field- 

effect transistor 
= jac ket 
= kilo(lO3) 
=low 
= pound 
= latch 
= local 
= light-emitting 

diode 
= long 
= lithium 
= lock 
= lockwasher 
= low power Schottky 
= low voltage 
= mega(lO6);megohms; 

meter(distance) 
= machine 
= maximum 

MFR 
MICPROC 
MINTFI 
MISC 
MLD 
MM 
MO 
MTG 
MTLC 
MUX 
MW 
N 
NC 
NMOS 

NPN 

NPRN 
NRFR 

NSR 

NUM 
OBD 
OCTL 
OD 
OP AMP 
osc 
P 
P/O 
PC 
PCB 
PD 
PF 
PI 
PL 
PLA 

PLST 
PNP 

POLYE 
POS 
POT 
POZI 
PP 
PPM 
PRCN 
PREAMP 
PRGMBL 
PRL 
PROG 
PSTN 
PT 
PW 
PWR 
R-S 
RAM 

RECT 
RET 
RF 
RGLTR 
RGTR 
RK 
RMS 

= manufacturer 
= microprocessor 
= miniature 
= miscellaneous 
= molded 
= millimeter 
= metal oxide 
= mounting 
= metallic 
= multiplexer 
= milliwatt 
= nano( 1 O-9) 
= no connection 
= n-channel metal- 

oxide-semiconductor 
= negative-positive- 

negative 
= neoprene 
= not recommended for 

field replacement 
= not separately 

replaceable 
= numeric 
= order by description 
= octal 
= outside diameter 
= operational amplifier 
= oscillator 
= plastic 
= part of 
= printed circuit 
= printed circuit board 
= power dissipation 
= picofarads 
= plug in 
= plate(d) 
= programmable logic 
array 

= plastic 
= positive-negative- 

positive 
= polyester 
= positive;position 
= potentiometer 
= pozidrive 
= peak-to-peak 
= parts per million 
= precision 
= preamplifier 
= programmable 
= parallel 
= programmable 
= position 
= point 
= potted wirewound 
= power 
= reset-set 
= random-access 

memory 
= rectifier 
= retainer 
= radio frequency 
= regulator 
= register 
= rack 
= root-mean-square 

U 

V 

VR 

W 
X 
Y  

RND 
ROM 
RPG 
Rx 
S 

SCR 

SEC 

SEG 
SEL 
SGL 
SHF 
SI 
SIP 

SKT 
SL 
SLDR 
SLT 
SOLD 
SPCL 
SQ 
SREG 
SRQ 
STAT 
STD 
SYNCHRO 
TA 
TBAX 
TC 
TD 
THD 
THK 
THRU 
TP 
TPG 
TPL 
TRANS 
TRIG 
TRMR 
TRN 
T-l-L 
TX 
U 
UL 

UNREG 
VA 
VAC 
VAR 
vco 

VDC 
VEFIT 
VF 
vs 
W 
W/ 
w/o 

XSTR 
ZNR 
oc 

OF 
OK 

= integrated circuit; 
microcircuit 

-electron tube; glow 
IamP 

= voltage regulator, 
breakdown diode 

= cable 
= socket 
= crystal unit(piezo- 

electric or quartz) 

= Round 
= read-only memory 
= rotary pulse generator 
= receiver 
= Schottky-clamped; 

seconds(time) 
= screw;silicon 

controlled rectifier 
= second(time);secon 

dary 
= segment 
= selector 
= single 
=shift 
= silicon 
= single in-line 

package 
= skirt 
= slide 
= solder 
= slot (ted) 
= solenoid 
= special 
= square 
= shift register 
= service request 
= static 
= standard 
= synchronous 
= tantalum 
= tubeaxial 
= temperature coefficient 
= time delay 
= thread(ed) 
= thick 
= through 
= test point 
= tapping 
= triple 
= transformer 
= trigger(ed) 
= trimmmer 
= turn(s) 
= transistor-transistor 
= transmitter 
= micro(1 O-6) 
= Underwriters 

Laboratory 
= unregulated 
= voltampere 
= volt,ac 
= variable 
= voltage-controlled 

oscillator 
= volt,dc 
= vertical 
= voltage,filtered 
= versus 
= watts 
= with 
= without 
= wirewound 
= transistor 
= zener 
= degree Celsius 

(Centigrade) 
= degree Fahrenheit 
= degree Kelvin 
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Table 5-1. Reference Designator and Abbreviations

REFERENCE DESIGNATOR

A ",assembly F =fuse a =transistor;SCR; U "" integrated circuit;
B =fan;motor Fl =filler triode thyristor microcircuit
BT = battery H = hardware R = resistor V ,. electron tube; glow
C = capacitor J = electrical connector RT =thermistor I=p
CR = diode;diode thyristor; (stationary portion);jack S = swilch;jumper VA =voltage regulator;

varaetor l = coil;inductor T = transformer breakdown diode
Dl = delay line MP .. misc. mechanical part TB =terminal board W =cable
DS = annunciator;lamp;LED P ""electrical connector TP =test point X = socket
E = misc. electrical part (moveable portion);plug Y = crystal unit(piezo-

electric or quartz)

ABBREVlATIONS

A = amperes DWl = dowel MFR = manufacturer RND = Round
ND - analog-la-digital ECL =emittereoupled logic;; M1CPROC .. mieroproce~r ROM = read-only memory
AC = alternating current ELAS =elastomeric MINTA = miniature RPG = rotary pulse generator
AOJ = adjust(ment) EXT =external MISQ = miscellaneous AX "" receiver
AL = aluminum F =farads;metal film MLD = molded S "" Schottky-clamped;
AMPl =amplifier (resistor) MM =miUimeter seconds~ime)

ANlG =analog FC = carbon filml Ma = metal oxide SCR =- screw;silicon
ANSI = American National composition MTG = mounting controlled rectifier

Standards Institute FO =feed MTL.e =metailic SEC =second(time);secon

ASSY = assembly FEM =female MUX ... multiplexer da",
ASTIG = astigmatism FF =flip-f1op MW = milliwatt SEG =segment
ASYNCHFlO = asynchronous FL =flat N ""n8Oo(10-9) SEl =selector
ATTEN = atlenuator FM =foam;from NC = no connection SGL =single

AWG =American wire gauge FR =front NMOS = n-channel metal- SHF = shift
BAL = balance FT =gain bandwidth oxide-semiconductor SI =silicon
BCD = binary-code decimal prodUct NPN = negative-positive- SIP =- single in-line
BO = board FW =fuJlwave negative package

BFR = buffer FXD -fixed NPRN = neoprene SKT = skirt
BIN = binary GEN -generator NFlFFl = not recommended for SL -slide

BRoo = bridge GNO =ground(ed) field replacement SUDR = solder
BSHG = bushing GP ""general purpose NS" "" not separately SLT .. slot(ted)
BW = bandwidth GFlAT =graticule replaceable SOUD =soienoid
C = ceramic;cermet GF1V = groove NUM = numeric SPCL =speclal

(resistor) H = henrJes;hJgh aBD =order by description sa =square

CAL '" calibrate;caIibration HO = hardware OCTL = octal SREG = shift register
cc = carbon composition HOND -hardened 00 = outliide diameter SRQ -service re(;juest
CCW '" counterclockWise HG = mercury OPAMP .. operational ampllfler STAT = statiC

CE" =ceramic HGT = height asc = oscillator STD = standard
CFM .. cubic feeVminute HlCl = helical P =plastic SYNCHAO = synchronous
CH "choke HORIZ = horizontal P/O = part of TA =tantaium
CHAM ""chamfered HP = Hewlett-Packard PC =printed circuit TSAX -Iubeaxial

CHAN = channel HP-IB = Hewlett-Packard PCB = printed circuit board TC =temperature coefficient
CHAR = character Interface Bus PD = power dissipation TO =timedelay

CM = centimeter HR =hour(s) PF = picofarads THD =thread(ed)
CMOS = complemenlary metal- HV = high voltage PI = plug in THK =thick

oxide-semiconductor HZ = Hertz Pl ~ plate(d) THRU =through
CMR = common mode rejee- va = inpuVoutput PLA = programmable logic TP =test point

tion IC = integrated circuit array TPG =tapping
CN= = conductor 10 = inside diameter PLST = plastic TPl -triple
CNTF = counter IN = inch PNP =positive-negative- TRANS =transformer
CON = connector INCl =include{s) positive TRIG =trigger(ed)

CONT = contact INCAND = incandescent POlYE = polyester TFM" =trimmmer
CRT = cathode-ray tube INP =input POS = positive;posltion TRN =tum(s)
CW = clockwise INTEN = intensity POT = potentiometer TTL = transistor-transistor

D = diameter INTL = internal POZI =pozidrive TX =transmitter
O/A ~ digital-to-analOS INV = inverter pp _ peak-to-peak U =micro(10·6)
DAC '" digital-to-analog JFET = junction field- PPM = parts per million UL = Underwriters

converter effect transistor PRCN = precision Laboratory
DARL =darlington JKT =jacket PREAMP = preamplifier UNREG = unregulated
DAT = data K = kilo(l03} PRGMBl = programmabie VA =voltampere

DBL =double L =low pel ",parallel VAC =volt,ac
DBM = decibel referenced L.8 = pound PROG ... programmable VA" -variable

to1mW LCH = latch PSTN =-poliition VCO = voltage-controlled

DC = direct current LCL = local PT = point oscillator

DCO" = decoder LED = light-emitling PW = potted wirewound VDC =volt,dc

DEG = degree diode PWR = power VERT "'vertical
DEMUX = demultiplexer LG = long R-S = reset-set VF =voltage,filtere(j

DET = detector U = lithium FlAM = random-access VS =versus
DIA = diameter LK = lock memory W =-watts
DIP .. dual in-line package LKWR = lockwasher REGT = rectifier W/ =with
DIV = division lS = low power Schottky RET = retainer w/a =without
OMA = direct memory access LV -low voltage RF =- radio frequency WW =wirewound
DPDT .. dOUble-pole, M = mega(106);megOhms; RGLTR = regulator XSTR = transistor

double-throw meter(distance) RGTR ~ register ZN" ",zener
ORC = DAC refresh controller MACH =machine RK ~rack oC '" degree Celsius
DAVl'l =driver MAX = maximum RMS = root-mean_square (Centigrade)

of = degree Fahrenheit
oK = degree Kelvin
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Table 5-2. Replaceable Parts List 7 

-- Reference HP Part Mfr Mfr Part 
Designator Number CD Qty Description Code Number 

Al 01652-66501 0 1 
Al 01653-66501 1 1 
A2 01652-66503 2 1 
A3 2090-0204 9 1 
A4 09604753 6 1 

SYSTEM BOARD ASSEMBLY - 80 CHANNEL (16528) 
SYSTEM BOARD ASSEMBLY - 32 CHANNEL (16538) 
KEYBOARD CIRCUIT BOARD ASSEMBLY 
MONITOR ASSEMBLY 
ROTARY PULSE GENERATOR 

28480 01652-66501 
28480 01653-66501 
28480 01652-66503 
28480 2090-0204 
28480 0960-0753 

A5 0950-1879 8 1 POWER SUPPLY ASSEMBLY 28480 0950-l 879 
A6 0950-1798 0 1 DISK DRIVE ASSEMBLY 28480 0950-l 798 
A7 01650-61614 4 1 INTENSITY ADJUSTMENT ASSEMBLY 28480 01650-61614 
A8 9135-0325 8 1 LINE FILTER SWITCH ASSEMBLY 28480 9135-0325 
A9 01650-61608 6 5 PROBE TIP ASSEMBLY (1652B) 28480 01650-61608 

A9 0 1650-61608 6 2 PROBE TIP ASSEMBLY (16538) 28480 01650-61608 
Al0 0 1652066502 1 1 OSCILLOSCOPE BOARD ASSEMBLY - 2 CHANNEL 28480 0 1652066502 

All 54503-63401 4 2 ATTENUATOR ASSEMBLY 28480 54503-63401 
Al2 10430A 8 2 PROBE 500 MHZ 1M 1O:l 28480 1043OA 

Bl 3160-0429 0 1 FAN-TUBEAXIAL 1 00-CFM 12VDC 28480 3160-0429 

El 5959-9333 8 0 REPLACEMENT PROBE LEADS (PKG OF 5) 28480 5959-9333 
E2 5959-9334 9 0 REPLACEMENT PROBE GROUNDS (PGK OF 5) 28480 5959-9334 
E3 5959-9335 0 0 REPLACEMENT POD GROUNDS (PKG OF 5) 28480 5959-9335 
E4 5959-0288 4 5 GRABBER ASSEMBLY SET - 20 (16528) 28480 59594288 

E4 5959-0288 4 2 GRABBER ASSEMBLY SET-20 (1653B) 28480 5959-0288 

Fl 211 O-0003 0 1 FUSE 3A250V NTD FE UL 28480 21 lo-0003 

Hl 0535-0113 1 10 NUT “U’‘-TP M3 X 0.500.3MM-THK (TOP COVER) 28480 0535-0113 
H2 0535-0056 1 4 NUT-HEX PRVLG-TRQ M4 X 0.7 5MM-THK (CRT) 28480 0535-0056 
H3 2950-0001 8 3 NUT-DBL-CHAM 3/8-32-THDO.O94-IN-THK (RPG, BNC) 28480 2950-0001 
H4 2950-0072 3 1 NUT-DBL-CHAM l/4-32-THDO.O62-IN-THK (INTEN ADJ) 28480 2950-0072 
H5 0515-0372 2 12 SCREW M3 X 0.5 8MM-LG (DISK DRIVE, REAR PANEL) 28480 0515-0372 

H6 0515-0821 6 4 SCREW- M3.5 X 0.6 (FAN) 28480 0515-0821 
H7 0515-1035 6 22 SCREW-M3 X 0.5 8MM- (FEET, LINE FIL, TOP COVER) 28480 0515-1035 
H8 0515-l 135 7 4 SCREW- M3 X 0.5 25MM-LG (KEYPAD) 28480 0515-l 135 
H9 0515-1951 5 8 SCREW-TAPPING M4.2 (SYSTEM BOARD) 28480 0515-1951 
HlO 01650-82401 1 2 M5 SHOULDER SCREW (HANDLE) 28480 01650-82401 

Hll 2190-0009 4 
H12 2190-0016 3 
H13 21 go-0027 6 
H14 3160-0092 3 
H15 0590-l 868 1 

WASHER-LK INTL T NO. 80.168-IN-ID (HP-16 CABLE) 
WASHER-LK INTL T 3/8 IN0.377-IN-ID (BNC) 
WASHER-LK INTL T l/4 IN0.256-IN-ID (INTEN ADJ) 
FAN GUARD 
FAN MOUNTING CLIP 

28480 2190-0009 
28480 2190-0016 
28480 21904027 
28480 3160-0092 
28480 0590-l 868 

H16 
H17 
H18 
H19 
H20 

1400-0611 
0380-l 482 
01650-00203 
2950-0054 
3050-0893 v 

2 
2 
1 
1 
4 

1 
2 
2 
2 
2 

CLAMP-FL-CA l-WD (DISK DRIVE CABLE) 28480 1400-0611 
HEX STANDOFF .0340 (HP-IB CABLE) 28480 0380-l 482 
NUT PLATE (HANDLE) 28480 01650-00203 
NUT l/2 - 28.125 (ATTENUATOR BNC) 28480 295o-0054 
WASHER - FLAT (PC BOARD BRACKET) 28480 3050-0893 

HP 1652B/l6536 Replaceable Parts 
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Table 5-2. Replaceable Parts List .

Reference HP Part Mfr Mfr Part
Designator Number CD Qty Description Code Number

A1 01652-66501 0 SYSTEM BOARD ASSEMBLY - 80 CHANNEL (1652B) 28480 01652-66501
A1 01653-66501 1 SYSTEM BOARD ASSEMBLY - 32 CHANNEL (1653B) 28480 01653-66501
A2 01652-66503 2 KEYBOARD CIRCUIT BOARD ASSEMBLY 28480 01652-66503
A3 2090-0204 9 MONITOR ASSEMBLY 28480 209D-0204
A4 096D-0753 6 ROTARY PULSE GENERATOR 28480 0960.()753

As 0950-1879 8 1 POWER SUPPLY ASSEMBLY 28480 0960-1879
A6 0950-1798 0 1 DISK DRIVE ASSEMBLY 28480 0950-1798
A7 01650-61614 4 1 INTENSITY ADJUSTMENT ASSEMBLY 28480 0165D-61614
AS 9135.Q325 8 1 LINE FILTER SWITCH ASSEMBLY 28480 9135.Q325
A9 01660-61608 6 5 PROBE TIP ASSEMBLY (1652B) 28480 0165D-61608

A9 01650-61608 6 2 PROBE TIP ASSEMBLY (1653B) 28480 0165D-61608
Al0 01652-66502 1 1 OSCILLOSCOPE BOARD ASSEMBLY - 2 CHANNEL 28480 01652-66502

Al1 54503-63401 4 2 ATIENUATOR ASSEMBLY 28480 54503-63401
A12 10430A 8 2 PROBE 500 MHZ 1M 10:1 28480 10430A

61 3160-0429 0 FAN-TUBEAXIAL 1OD-CFM 12VDC 28480 3160.()429

El 5959-9333 8 0 REPLACEMENT PROBE LEADS (PKG OF 5) 28480 5959-9333
E2 5959-9334 9 0 REPLACEMENT PROBE GROUNDS (PGK OF 5) 28480 5959-9334
E3 5959-9335 0 0 REPLACEMENT POD GROUNDS (PKG OF 5) 28480 5959-9335
E4 5959-0288 4 5 GRABBER ASSEMBLY SET - 20 (1652B) 28480 5959-0288

E4 5959-0288 4 2 GRABBER ASSEMBLY SET-2O (16536) 28480 5959-0288

Fl 2110-0003 0 FUSE 3A 250V NTD FE UL 28480 2110-0003

Hl 0535-0113 1 10 NUT "U"-TP M3 X 0.500.3MM-THK [TOP COVER) 28480 0535-0113
H2 0535-0056 1 4 NUT-HEX PRVLG-TRQ M4 X 0.7 5MM-THK (CRT) 28480 0535-0056
H3 2950-0001 8 3 NUT-DBL-CHAM 3/8-32-THDO.094-IN-THK (RPG, BNC) 28480 295D-0001
H4 2960-0072 3 1 NUT-DBL-CHAM 1/4-32-THDO.062-IN-THK (INTEN ADJ) 28480 295D-0072
H5 0515-0372 2 12 SCREW M3 X 0.5 8MM-LG (DISK DRIVE, REAR PANEL) 28480 0515.Q372

H6 0515-0821 6 4 SCREW- M3.5 X 0.6 (FAN) 28480 0615.Q821
H7 0515-1035 6 22 SCREW-M3 X 0.5 8MM- (FEET, LINE FIL, TOP COVER) 28480 0515-1035
H8 0515-1135 7 4 SCREW- M3 X 0.5 25MM-LG (KEYPAD) 28480 0515-1135
H9 0515-1951 5 8 SCREW-TAPPING M4.2 (SYSTEM BOARD) 28480 0615-1951
H10 01650-82401 1 2 M5 SHOULDER SCREW (HANDLE) 28480 01650-82401

Hl1 2190-0009 4 2 WASHER-LK INTL T NO. 8O.168-IN-ID (HP-IB CABLE) 28480 219D-0009
H12 2190-0016 3 2 WASHER-LK INTL T 3/8 INO.377-IN-ID (BNG) 28480 2190-0016
H13 2190-0027 6 1 WASHER-LK INTL T 1/4 INO.256-IN-ID (INTEN ADJI 28480 2190-0027
H14 3160-0092 3 1 FAN GUARD 28480 3160-0092
H15 0590-1868 1 4 FAN MOUNTING CLIP 28480 0590-1888

H16 140D-0611 0 1 CLAMP-FL-CA l-WD (DISK DRIVE CABLE) 28480 140D-0611
H17 0380-1482 5 2 HEX STANDOFF .0340 (HP-IB CABLE) 28480 0380-1482
H18 01650-00203 3 2 NUT PLATE (HANDLE) 284BO 0165D-00203
H19 2960-0054 1 2 NUT 1/2 - 28.125 (ATIENUATOR BNG) 28480 295D-0064
H2O 3060-0893 9 2 WASHER - FLAT (PC BOARD BRACKET] 28480 3060-0893

HP 16528/16538
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Table 5-2. Replaceable Parts List (continued) 

Reference HP Part Mfr Mfr Part 
Designator Number CD Qty Description Code Number 

H21 05X-0374 
H22 0515-1246 
H23 295o-0035 
H24 2190-0068 

MPl 0165045207 
MP2 01650-04901 
MP3 1460-1345 
MP4 01650-47701 
MP5 01650-01202 

MP6 01652-94302 
MP6 01653-94302 
MP7 01652-94301 
MP8 01652-40501 
MP9 01652-41901 

8 
9 
7 
6 
2 

MPlO 01652-40502 
MPll 01650-46101 
MP12 01650-00205 
MP12 01651-00203 
MP13 71204835 

7 
2 

0 
0 

MP14 01650-04101 
MP15 01650-84501 
MP16 01650-94303 
MP17 01650-29101 
MP17 01650-29101 

4 
6 
7 
6 
6 

MP18 01650-29102 
MP19 01650-25401 
MP20 01650-63202 
MP21 01650-47401 
MP22 01652-01201 

7 

0 
7 

MP23 01652-01202 2 
MP24 01652-94303 9 

Wl 01650-61601 
w2 54503-61606 
w3 01650-61604 
w4 01650-61605 
W5 01650-61607 

w5 01650-61607 
W6 01650-61613 
w7 01650-61616 
W8 01652-61602 
w9 54100-61610 

1 
1 
2 
2 
1 

1 
1 
1 
1 
1 

1 
2 
1 
1 
1 

1 
1 
1 
5 
2 

1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
2 
5 

2 
1 
1 
1 
1 

SCREW-MACH M3.0 X 0.50 (OSCILLOSCOPE BOARD) 28480 
SCREW-MACH M3 X 0.5 (ATTENUATOR) 28480 
NUT .468-32.078 (PROBE COMPENSATION BNC) 28480 
WASHER-LK .505.630.02 (ATTENUATOR) 28480 

0515-0374 
0515-1246 
2950-0035 
2190-0068 

CABINET MOLDED PLASTIC 28480 01650-45207 
BALE HANDLE 28480 01650-04901 
TILT STAND SST 28480 1460-1345 
MOLDED FOOT 28480 01650-47701 
GROUND BRACKET 28480 01650-01202 

IDENTIFICATION LABEL (1652B) 28480 01652-94302 
IDENTIFICATION LABEL (16538) 28480 01653-94302 
KEYBOARD LABEL 28480 01652-94301 
KEYBOARD HOUSING 28480 01652-40501 
ELASTOMERIC KEYPAD 28480 01652-41901 

KEYBOARD SPACER 28480 01652-40502 
LOCKING PIN PCB 28480 01650-46101 
REAR PANEL(1652B) 28480 01650-00205 
REARPANEL(16538) 28480 01651-00203 
CSA CERTIFICATION LABEL 28480 71204835 

TOP COVER 
ACCESSORY POUCH 
PROBE LABELS 
GROUND SPRING (SYSTEM BOARD 1652B) 
GROUND SPRING (SYSTEM BOARD 1653B) 

28480 01650-04101 
28480 01650-84501 
28480 01650-94303 
28480 01650-29101 
28480 01650-29101 

CLIP RS-232 ESD 28480 01650-29102 
DISK INSULATOR 28480 01650-25401 
RS-232 LOOPBACK CONNECTOR 28480 01650-63202 
RPG KNOB 28480 01650-47401 
BRACKET - PC BD (OSCILLOSCOPE BOARD) 28480 01652-01201 

PLATE - PC BD (OSCILLOSCOPE BOARD) 28480 01652-01202 
PROBECOMPENSATIONLABEL 28480 01652-94303 

SWEEPCABLE 28480 01650-61601 
POWER SUPPLY CABLE 28480 54503-61606 
DISK CABLE 28480 01650-61604 
BNC CABLE 28480 01650-61605 
PROBE CABLE (16528) 28480 01650-61607 

PROBE CABLE (16538) 
HP-IB CABLE 
FAN CABLE 
OSCILLOSCOPE CABLE ASSY 60 COND 
PROBECOMPENSATION BNC 

28480 01650-61607 
28480 01650-61613 
28480 01650-61616 
28480 01652-61602 
28480 54100-61610 

- 

Replaceable Parts HP 1652B/1653B 
5-6 Service Manual 

Table 5-2. Replaceable Pal1s List (continued)

Reference HP Pal1 Mfr Mfr Pal1
Designator Number CD Qly Description Code Number

H21 0515-0374 4 6 SCREW-MACH M3.0 X 0.50 (OSCILLOSCOPE BOARD) 28480 0515-0374
H22 0515-1246 1 4 SCREW·MACH M3XO.5 (ATTENUATOR) 28480 0515-1246
H23 2950-0035 8 1 NUT .468-32 .078 (PROBE COMPENSATION BNG) 28460 2950-0035
H24 2190-0068 5 3 WASHER-LK .505 .630 .02 (ATTENUATOR) 28460 2190-0068

MP1 01650-45207 7 1 CABINET MOLDED PLASTIC 28480 01650-45207
MP2 01650-04901 2 1 BALE HANDLE 28480 01650-04901
MP3 1460-1345 5 2 TILT STAND SST 28480 1460-1345
MP4 01650-4nOl 0 2 MOLDED FOOT 28460 01650-4n01
MP5 01650-01202 0 1 GROUND BRACKET 28480 01650-01202

MP6 01652-94302 8 IDENTIFICATION LABEL (1652B) 28480 01652-94302
MP6 01653-94302 9 IDENTIFICATION LABEL (1653B) 28480 01653-94302
MP7 01652-94301 7 KEYBOARD LABEL 28480 01652.94301
MP8 01652-40501 6 KEYBOARD HOUSING 28480 01652-40501
MP9 01652-41901 2 ELASTOMERIC KEYPAD 28480 01652-41901

MPlO 01652-40502 7 1 KEYBOARD SPACER 28480 01652·40502
MP11 01650-46101 2 2 LOCKING PIN PCB 28480 01550-45101
MP12 0165O-Q0205 1 1 REAR PANEL (1652B) 28480 01650-00205
MP12 01651-00203 0 1 REAR PANEL (1653B) 28480 01651-00203

MP13 7120-4835 0 1 CSA CERTIFICATION LABEL 28480 7120-4535

MP14 01650-04101 4 1 TOP COVER 28480 01650.04101
MP15 01650-84501 6 1 ACCESSORY POUCH 28480 01650-84501
MP16 01650-94303 7 1 PROBE LABELS 28480 01650-94303
MP17 01650-29101 6 5 GROUND SPRING (SYSTEM BOARD 1652B) 28480 01650-29101
MP17 01650-29101 6 2 GROUND SPRING (SYSTEM BOARD 1653B) 28480 01650-29101

MP18 01650-29102 7 CLIP RS-232 ESD 28480 01650-29102
MP19 0'650-25401 1 DISK INSULATOR 28460 0'650-25401
MP20 01650-83202 0 R8-232 LOOPBACK CONNECTOR 28480 0165D-63202
MP21 01650-47401 7 RPG KNOB 28460 0165D-47401
MP22 01652-01201 1 BRACKET - PC BD (OSCILLOSCOPE BOARD) 28480 01652-01201

MP23 01652-01202 2 PLATE - PC BD (OSCILLOSCOPE BOARD) 28480 01652-01202
MP24 01652-94303 9 PROBE COMPENSATION LABEL 28480 01652-94303

W1 01650-61601 9 , SWEEP CABLE 28480 0165D-61601
W2 54503--61 606 7 1 POWER SUPPLY CABLE 28480 54503-61606
W3 01650-61604 2 , DISK CABLE 28480 01650-61604
W4 0165D-61605 3 2 BNCCABLE 28480 01650-61605
W5 01650-81607 5 5 PROBE CABLE (1652B) 26480 O,65D-61607

W5 0' 65Q-61607 5 2 PROBE CABLE (1653B) 28460 01650-61607
W6 01650-816'3 3 1 HP-IB CABLE 28460 0165Q-61613
W7 01650-616'6 6 1 FAN CABLE 28460 0165Q-61616
WB 01652-61602 2 1 OSCILLOSCOPE CABLE ASSY 60 COND 28460 01652-61602
W9 5410Q-6161O 6 1 PROBE COMPENSATION BNC 28460 5410Q-61610

Replaceable Pal1s
5-6
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Theory of Operation 
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Introduction This section provides the theory of operation of the HP 1652B/1653B Logic 
Analyzer. The theory of operation is included for information only and is not 
intended for troubleshooting purposes. 

Safety Read the Safety Summary at the front of this manual before servicing the 
instrument. Before performing any procedure, review it for cautions and warnings. 

Warning 
Maintenance should be performed by trained service personnel aware of 
the hazards involved (for example, fire and electric shock). When 
maintenance can be performed without power applied, the power cord 
should be removed from the instrument. 

Block Level The HP 1652B is an 80 channel state and timing logic analyzer with a 2 channel, 

Theory 100 MHz, 400 Msample/s digitizing oscilloscope. The HP 1653B is a 32 channel 
state and timing logic analyzer with a 2 channel, 100 MHz, 400 Msample/s 
digitizing oscilloscope. The human interface is a front-panel keypad and knob for 
instrument control and a g-inch (diagonal) white phosphor CRT for information 
display. Available on the rear panel are RS-232-C and HP-IB ports for 
communication to a printer or from a controller. Also on the rear panel are two 
BNCs for input or output of an external trigger and a BNC for oscilloscope probe 
compensation. 

The instrument is built around the 68000 microprocessor and powerful data 
acquisition ICs that probe, shape, store, and analyze data from a target system. An 
acquisition interface to the 68000 makes the data acquisition system fully 
compatible with the architecture of the 68000 microprocessor. The System 
Assembly Board contains the necessary circuitry to interface the keypad, CRT 
monitor, disk drive, RS-232-C, and HP-IB ports. 

Figures 6A-1 and 6A-2 show a simplified block diagram of the instrument. 
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This section provides the theory of operation of the HP 1652B/1653B Logic
Analyzer. The theory of operation is included for information only and is not
intended for troubleshooting purposes.

Read the Safety Summary at the front of this manual before servicing the
instrument. Before performing any procedure, review it for cautions and warnings.

Maintenance should be performed by trained service personnel aware of
the hazards involved (for example, fire and electric shock). When
maintenance can be performed without power applied, the power cord
should be removed from the instrument.

The HP 1652B is an 80 channel state and timing logic analyzer with a 2 channel,
100 MHz, 400 Msample/s digitizing oscilloscope. The HP 1653B is a 32 channel
state and timing logic analyzer with a 2 channel, 100 MHz, 400 Msample/s
digitizing oscilloscope. The human interface is a front-panel keypad and knob for
instrument control and a 9-inch (diagonal) white phosphor CRT for information
display. Available on the rear panel are RS-232-C and HP-lB ports for
communication to a printer or from a controller. Also on the rear panel are two
BNCs for input or output of an external trigger and a BNC for oscilloscope probe
compensation.

The instrument is built around the 68000 microprocessor and powerful data
acquisition ICs that probe, shape, store, and analyze data from a target system. An
acquisition interface to the 68000 makes the data acquisition system fully
compatible with the architecture of the 68000 microprocessor. The System
Assembly Board contains the necessary circuitry to interface the keypad, CRT
monitor, disk drive, RS-232-C, and HP-lB ports.

Figures 6A-1 and 6A-2 show a simplified block diagram of the instrument.
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The switching power supply provides 120 W (200 W maximum) for the instrument. 
The ac input, to the power supply is 115V or 230 V, -25% to + 15%. Maximum 
input power is 350 VA maximum. The ac input frequency is 48 to 66 Hz. 

All voltages necessary to operate the instrument are applied first to the Main 
Assembly. Unfiltered voltages of + 15V, + 12V, -12V, + 5.15V, -5.2V, and + 3.5V 
are supplied to the board where they are then filtered and distributed throughout 
the main assembly board, oscilloscope board, and to the CRT Monitor Assembly. 
Filtered voltages of approximately +5 V and + 12 V are routed through the Main 
Assembly to the CRT Monitor Assembly. The + 5.15 V supply is adjustable on the 
suPPlY= 

The CRT Monitor Assembly consists of the sweep board circuitry, a g-inch white 
phosphor CRT, and the CRT yoke. The assembly requires + 5 V and + 12 V from 
the power supply via the Main Assembly. 

The non-interlacing raster display is controlled by the CPU portion of the Main 
Assembly. System control provides synchronization and pixel information. 

The Main Assembly contains the logic analyzer acquisition system and system 
control circuitry. It also provides interfaces for the Power Supply Assembly, CRT 
Monitor Assembly, keyboard, RS-232C, and HP-IB. The input to the Main 
Assembly is from any or all of the data acquisition pods, which exit the rear panel. 
The user interface is from the-front-panel keyboard or with a controller via the 
HP-IB or RS-232C connector on the rear panel. A more detailed theory of the 
logic analyzer circuitry follows block level theory. 

The CPU is a 68000 PlO microprocessor with addressing capability of 16 
megabytes (23 address lines/l6 data lines). The CPU receives its clock (10 MHz) 
from the TCL (Timing Control Logic). The TCL circuitry consists of 
programmable array logic (PALS), various logic gates, and miscellaneous circuitry 
for arbitrating between display and refresh requests of display and system RAM. 
The PALS and arbitration circuitry are synchronized with a 20 MHz clock. The 
rest of the circuitry is asynchronous. The signals generated by the TCL provide all 
timing for the CPU. The CPU drives the read/write line and the address and data 
strobes. 

The CPU supplies a 2.5 MHz enable clock for synchronization with the CRT 
Controller (CRTC). 

The Oscilloscope Assembly contains the oscilloscope acquisition system. The 
analog input to the Oscilloscope Assembly is from either or both of two channels, 
located at the front-panel BNCs. The user interface is from the front-panel 
keyboard or with a controller via the HP-IB or RS-232C connector on the rear 
panel. A more detailed theory of the Oscilloscope Assembly follows the block 
level theorv. 

- 
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The switching power supply provides 120 W (200 W maximum) for the instrument.
The ac input to the power supply is 115V or 230 V, -25% to +15%. Maximum
input power is 350 VA maximum. The ac input frequency is 'IS to 66 Hz.

All voltages necessary to operate the instrument are applied first to the Main
Assembly. UnfIltered voltages of + 15V, + 12V, -12V, +5.15V, -5.2V, and +3.5V
are supplied to the board where they are then fIltered and distributed throughout
the main assembly board, oscilloscope board, and to the CRT Monitor Assembly.
Filtered voltages of approximately +5 V and + 12 V are routed through the Main
Assembly to the CRT Monitor Assembly. The +5.15 V supply is adjustable on the
supply.

The CRT Monitor Assembly consists of the sweep board circnitry, a 9-inch white
phosphor CRT, and the CRT yoke. The assembly requires + 5 V and + 12 V from
the power supply via the Main Assembly.

The non-interlacing raster display is controlled by the CPU portion of the Main
Assembly. System control provides synchronization and pixel information.

The Main Assembly contains the logic analyzer acquisition system and system
control circuitry. It also provides interfaces for the Power Supply Assembly, CRT
Monitor Assembly, keyboard, RS-232C, and HP-IB. The input to the Main
Assembly is from any or all of the data acquisition pods, which exit the rear panel.
The user interface is from the" front-panel keyboard or with a controller via the
HP-IB or RS-232C connector on the rear panel. A more detailed theory of the
logic analyzer circuitry follows block level theory.

The CPU is a 68000 P10 microprocessor with addressing capability of 16
megabytes (23 address lines/16 data lines). The CPU receives its clock (10 MHz)
from the TCL (Timing Control Logic). The TCL circuitry consists of
programmable array logic (PALs), various logic gates, and miscellaneous circuitry
for arbitrating between display and refresh requests of display and system RAM.
The PALs and arbitration circuitry are synchronized with a 20 MHz clock. The
rest of the circuitry is asynchronons. The signals generated by the TCL provide all
timing for the CPU. The CPU drives the read/write line and the address and data
strobes.

The CPU supplies a 2.5 MHz enable clock for synchronization with the CRT
Controller (CRTC).

The Oscilloscope Assembly contains the oscilloscope acquisition system. The
analog input to the Oscilloscope Assembly is from either or both of two channels,
located at the front-panel BNCs. The user interface is from the front-panel
keyboard or with a controller via the HP-IE or RS-232C connector on the rear
panel. A more detailed theory of the Oscilloscope Assembly follows the block
level theory.
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The front-panel keypad is elastomeric and has 29 keys. The keyboard rows are 
continually scanned at a frequency of 60 Hz. When a key is pressed the signal is 
sent as data to the 68000 which determines the key pressed and its function. The 
Rotary Pulse Generator (RPG) is connected to the front-panel knob and supplies 
pulses to the 68000 microprocessor when the knob is turned. The RPG is used for 
cursor movement and value entry. 

The disk controller performs the necessary functions for reading or writing data to 
the built-in disk drive of the logic analyzer. The disk controller interface to the 
68000 is an 8-bit bidirectional bus for data, status, and control word transfers. 

The built-in disk drive is a 35inch double-sided Sony disk drive. The main 
features of the disk drive are low power consumption, low height, and high 
reliability with simple mechanism and electronic circuitry. 

The controlling IC of the RS-232-C Interface is a Signetics SCN2661 Enhanced 
Programmable Communications Interface (EPCI) which is a universal 
synchronous/asynchronous receiver/transmitter (USART) data 
communications IC. 

The SCN2661 serializes parallel data from the 68000 for transmission. At the same 
time, it also receives serial data and converts it to parallel data characters for the 
68000. 

The SCN2661 IC contains a baud rate generator which can be programmed from 
the logic analyzer I/O menu for one of eight baud rates. Protocol, word length, 
stop bits length, and parity are also programmed via the I/O menu. 

Two additional ICs, the DS14C88 and DS14C89, are line drivers/receivers used by 
the SCN2661 IC for interface of terminal equipment with data communications 
equipment. Slew rate control is provided on the ICs, eliminating the need for 
external capacitors. 

The HP-IB controller provides an interface between the microprocessor system 
and the HP-IB in accordance with IEEE 488 standards. An 8-bit data buffer and 
8-bit control line buffer interface the HP-IB controller to the HP-IB bus. 

The HP-IB is a 24 conductor shielded cable carrying 8 data lines, 8 control lines, 7 
system grounds, and 1 chassis ground. 
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Interface

The front-panel keypad is elastomeric and has 29 keys. The keyboard rows are
continually scanned at a frequency of 60 Hz. When a key is pressed the signal is
sent as data to the 68000 which determines the key pressed and its function. The
Rotary Pulse Generator (RPG) is connected to the front-panel knob and supplies
pulses to the 68000 microprocessor when the knob is turned. The RPG is used for
cursor movement and value entry.

The disk controller performs the necessary functions for reading or writing data to
the built-in disk drive of the logic analyzer. The disk controller interface to the
68000 is an 8-bit bidirectional bus for data, status, and control word transfers.

The built-in disk drive is a 3.5-inch double-sided Sony disk drive. The main
features of the disk drive are low power consumption, low height, and high
reliability with simple mechanism and electronic circuitry.

The controlling IC of the RS-232-C Interface is a Signetics SCN2661 Enhanced
Programmable Communications Interface (EPCI) which is a universal
synchronous/asynchronous receiver/transmitter (USART) data
communications Ie.

The SCN2661 serializes parallel data from the 68000 for transmission. At the same
time, it also receives serial data and converts it to parallel data characters for the
68000.

The SCN2661 IC contains a baud rate generator which can be programmed from
the logic analyzer I/O menu for one of eight baud rates. Protocol, word length,
stop bits length, and parity are also programmed via the I/O menu.

Two additional ICs, the DS14C88 and DS14C89, are line drivers/receivers used by
the SCN2661 IC for interface of terminal equipment with data communications
equipment. Slew rate control is provided on the ICs, eliminating the need for
external capacitors.

HP-IB Interface The HP-IB controller provides an interface between the microprocessor system
and the HP-IB in accordance with IEEE 488 standards. An 8-bit data buffer and
8-bit control line buffer interface the HP-IB controller to the HP-IB bus.

The HP-IB is a 24 conductor shielded cable carrying 8 data lioes, 8 controllioes, 7
system grounds, and 1 chassis ground.
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Logic Analyzer The HP 1652B/1653B logic analyzer operation is based around a 68000 

Theory of microprocessor and proprietary acquisition ICs. Input data is captured by passive 

Operation 
probing, reshaped, and stored into memory. 

Data Acquisition The data acquisition for the logic analyzer consists of the data acquisition pods, 
acquisition ICs, and the interface to the 68000. Th 
is through any of the data acquisition pods. There 

.e interface to 
are five pods 

the target system 
available on the 

HP 1652B (80 channels) and two pods available on the HP 1653B (32 channels). 
Each pod contains 16 input data probes and one external clock input for state 
mode measurements. The data probes can be used for state or timing 
measurements. 

Each pod consists of a probe tip assembly and a 4.5 foot woven cable. A probe tip 
assembly includes 17 twelve-inch probes and a common ground return. This is 
connected to one end of the cable. The other end of the woven cable terminates at 
the rear panel of the logic analyzer. The.woven cable consists of 17 signal lines, 17 
signal return lines, 2 chassis grounds, and 2 power supply lines. All are woven 
together with polyarmid yarn. 

Each probe input has an input impedance of 100k ohms in parallel with 
approximately 8 pF. The probes can be grounded in two ways: with a common 
pod ground for state measurements, or with a probe tip ground for higher 
frequency measurements. 

The input signals are attenuated by a factor of 10 in the passive probe. The signals 
are applied to a comparator where they are compared against a voltage threshold 
to determine if the voltage level is above or below the threshold level. The 
comparator then shapes the single-ended signal and outputs it at an ECL level to 
the acquisition IC. The input data is then stored at the acquisition IC. 

Arming Control The two BNCs on the rear panel are used for arming control of the logic analyzer 
acquisition ICs. An arm signal may be output from the ICs to the rear panel 
EXTERNAL TRIGGER OUT (JlO), or input to the ICs from EXTERNAL 
TRIGGER IN (J9). 
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Logic Analyzer
Theory of
Operation

Data Acquisition

The HP 1652B/1653B logic analyzer operation is based around a 68000
microprocessor and proprietary acquisition ICs. Input data is captured by passive
probing, reshaped, and stored into memory.

The data acquisition for the logic analyzer consists of the data acquisition pods,
acquisition ICs, and the interface to the 68000. The interface to the target system
is through any of the data acquisition pods. There are five pods available on the
HP 1652B (80 channels) and two pods available on the HP 1653B (32 channels).
Each pod contains 16 input data probes and one external clock input for state
mode measurements. The data probes can be used for state or timing
measurements.

Each pod consists of a probe tip assembly and a 4.5 foot woven cable. A probe tip
assembly includes 17 twelve-inch probes and a common ground return. This is
connected to one end of the cable. The other end of the woven cable terminates at
the rear panel ofthe logic analyzer. The woven cable consists of 17 signal lines, 17
signal return lines, 2 chassis grounds, and 2 power supply lines. All are woven
together with polyarmid yarn.

Each probe input has an input impedance of lOOk ohms in parallel with
approximately 8 pF. The probes can be grounded in two ways: with a common
pod ground for state measurements, or with a probe tip ground for higher
frequency measurements.

The input signals are attenuated by a factor of 10 in the passive probe. The signals
are applied to a comparator where they are compared against a voltage threshold
to determine if the voltage level is above or below the threshold level. The
comparator then shapes the single-ended signal and outputs it at an ECL level to
the acquisition Ie. The input data is then stored at the acquisition IC.

Arming Control The two BNCs on the rear panel are used for arming control of the logic analyzer
acquisition ICs. An arm signal may be output from the ICs to the rear panel
EXTERNAL TRIGGER OUT (HO), or input to the ICs from EXTERNAL
TRIGGER IN (J9).
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, Memory The memory of the logic analyzer consists of three separate memories: one ROM 
and two RAMS. The system (EP)ROM is 32 K long by 16 wide and is used 
primarily for booting-up the system and self-test storage. The system (D)RAM is 
512 K long by 16 wide and contains the operating system and the acquired data 
from the target system. Since the RAM is a volatile memory, the operating system 
is loaded at each power-up of the instrument via the built-in disk drive and a mini 
floppy disk. 

- 

The display (D)RAM is 64K long by 4 wide and is cycle shared between the 68000 
and the display refresh circuitry. This is why the display bus is separate from the 
local bus. The two buses are separated by a set of address multiplexers and data 
buffers. 

.- 

- 
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Memory The memory of the logic analyzer consists of three separate memories: one ROM
and two RAMs. The system (EP)ROM is 32 K long by 16 wide and is used
primarily for booting-up the system and self-test storage. The system (D)RAM is
512 K long by 16 wide and contains the operating system and the acquired data
from the target system. Since the RAM is a volatile memory, the operating system
is loaded at each power-up of the instrument via the built-in disk drive and a mini
floppy disk.

The display (D)RAM is 64K long by 4 wide and is cycle shared between the 68000
and the display refresh circuitry. This is why the display bus is separate from the
local bus. The two buses are separated by a set of address multiplexers and data
buffers.
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When in the “edge trigger” mode, the preamp outputs are fed through a high speed 
voltage comparator using a reference voltage from the DAC. 

Oscilloscope 
Theory of 
Operation 

Attenuator/ 
Preamps 

Post Amplifier 

ADC and FISO 
Memory 

Triggering 

The oscilloscope circuitry provides the conditioning, sampling, digitizing, and 
storage of the signals at the channel input connectors. The channels are identical. 
The trigger circuitry input can be selected between the oscilloscope channels and 
the logic analyzer. A 400 MHz oscillator, with the time base and mux/sync 
(multiplexer synchronizer), provides the sample clocking. After conditioning, the 
signals are digitized and stored in a hybrid IC containing both the ADC and 
memory. The signal data is then transferred over the data bus where it is 
processed for display. 

The channel signals are conditioned by the attenuator/preamps, thick film hybrids 
containing passive attenuators, impedance converters, and a programmable 
amplifier. The channel sensitivity defaults to the standard l-2-5 sequence (other 
sensitivities can be set also). However, the firmware uses passive attenuation of 1, 
$25, and 125, with the programmable preamp, to cover the entire sensitivity range. 

The input has a selectable 1 MQ or 50 Q input impedance. Compensation for the 
passive attenuators is laser trimmed and not adjustable. After the passive 
attenuators, the signal is split into high-frequency and low-frequency components. 
Low frequency components are amplified on the PC board where they are 
combined with the offset voltage. 

The high- and low-frequency components of the signal are recombined and 
applied to the input FET of the preamp. The FET provides a high input 
impedance for the preamp. The programmable preamp adjusts the gain to suit the 
required sensitivity and provides two output signals. One signal is the same 
polarity as the input and goes to the trigger circuitry. The other is of the opposite 
polarity and is sent to the post amplifier. 

The post amplifier conditions the signal for the ADC. It has a gain of 
approximately 2.5 and it has one compensation capacitor adjustment per channel. 
This adjustment effects the transition rise time and overshoot. 

A single hybrid digitizes and stores the channel signal. Digitization is done by a set 
of comparators in a flash converter. A precision voltage divider within the ADC 
provides a separate reference for each comparator. This voltage divider is 
controlled by a reference supply and amplifier on the PC board. 

The FISO (fast in, slow out) memory is 2 k by 6-bit bytes. Sample clocks are 
provided by the time base circuitry. At 500 ns/div and faster, the sample clock is 
400 MHz. At sweep speeds of 1 us and slower, the sample clocks range from 200 
MHz to 25 Hz. The FISO data is buffered onto the CPU data bus for further 
processing. 

The trigger circuitry accepts inputs from both oscilloscope channels, the logic 
analyzer, and the time base. Only one of these signals is multiplexed into the 
trigger circuitry, depending on the trigger mode. For example, the input from the 
time base is used while the instrument is in the “trigger immediate” mode. 

HP 16528/1653B Theory of Operation 
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OSCilloscope
Theory of
Operation

Attenuator/
Preamps

Post Amplifier

ADC and FISO
Memory

The oscilloscope circuitry provides the conditioning, sampling, digitizing, and
storage of the signals at the channel input connectors. The channels are identical.
The trigger circuitry input can be selected between the oscilloscope channels and
the logic analyzer. A 400 MHz oscillator, with the time base and mux/sync
(multiplexer synchronizer), provides the sample clocking. After conditioning, the
signals are digitized and stored in a hybrid IC containing both the ADC and
memory. The signal data is then transferred over the data bus where it is
processed for display.

The channel signals are conditioned by the attenuator/preamps, thick film hybrids
containing passive attenuators, impedance converters, and a programmable
amplifier. The channel sensitivity defaults to the standard 1-2-5 sequence (other
sensitivities can be set also). However, the firmware uses passive attenuation of 1,
5, 25, and 125, with the programmable preamp, to cover the entire sensitivity range.

The input has a selectable 1 MQ or 50 Q input impedance. Compensation for the
passive attenuators is laser trinuned and not adjustable. After the passive
attenuators, the signal is split into high-frequency and low-frequency components.
Low frequency components are amplified on the PC board where they are
combined with the offset voltage.

The high- and low-frequency components of the signal are recombined and
applied to the input FET of the preamp. The FET provides a high input
impedance for the preamp. The programmable preamp adjusts the gain to suit the
required sensitivity and provides two output signals. One signal is the same
polarity as the input and goes to the trigger circuitry. The other is of the opposite
polarity and is sent to the post amplifier.

The post amplifier conditions the signal for the ADC. It has a gain of
approximately 2.5 and it has one compensation capacitor adjustment per channel.
This adjustment effects the transition rise time and overshoot.

A single hybrid digitizes and stores the channel signal. Digitization is done by a set
of comparators in a flash converter. A precision voltage divider within the ADC
provides a separate reference for each comparator. This voltage divider is
controlled by a reference supply and amplifier on the PC board.

The FISO (fast in, slow out) memory is 2 k by 6-bit bytes. Sample clocks are
provided by the time base circuitry. At 500 ns/div and faster, the sample clock is
400 MHz. At sweep speeds of 1 us and slower, the sample clocks range from 200
MHz to 25 Hz. The FISO data is buffered onto the CPU data bus for further
processing.

Triggering Thc trigger circuitry accepts inputs from both oscilloscope channels, the logic
analyzer, and the time base. Only one of these signals is multiplexed into the
trigger circuitry, depending on the trigger mode. For example, the input from the
time base is used while the instrument is in the "trigger inunediate" mode.

When in the "edge trigger" mode, the preamp outputs are fed through a high speed
voltage comparator using a reference voltage from the DAC.

HP 16528/16538
Service Manual

Theory of Operation
6A-9



The trigger circuitry output drives the time base and the logic analyzer arming 
input. This output and internal status signals are interfaced to the data bus for 
software processing purposes. 

Time Base The time base provides the sample clocks and timing necessary for data 
acquisition. It consists of the 400 MHz reference oscillator, mux/sync hybrid 
(multiplexer/synchronizer), and time base IC. 

The mw/sync hybrid provides sample clocks to the ADC. At sample rates of 400 
MHz and 200 MHz, this sample clock is derived from the 400 MHz reference 
oscillator. At 100 MHz and slower, the sample clock comes from the time base IC. 
The mux/sync hybrid synchronizes the gating of the sample clock to provide only 
full sample clocks. 

The time base hybrid has programmable dividers to provide the rest of the sample 
frequencies appropriate for the time range selected. It uses the time-stretched 
output of the fine interpolator to time-reference the sampling to the trigger point. 
It has counters to control how much data is taken before (pre-trigger data) and 

. after (post-trigger data) the trigger event. After the desired number of pre-trigger 
samples has occurred, the time base hybrid sends a signal to the Logic Trigger 
(trigger arm) indicating it is ready for the trigger event. When the trigger 
condition is satisfied, the Logic Trigger sends a signal back to the time base hybrid. 
The time base hybrid then starts the post-trigger delay counter. When the 
countdown reaches zero, the sample clocks are stopped and the CPU is signaled 
that the acquisition is complete. 

Fine Interpolator The Fine Interpolator is a dual-slope integrator that acts as a time-interval 
stretcher. When the trigger circuitry receives a signal that meets the programmed 
triggering requirements, it signals the time base. The time base then sends a pulse 
to the fine interpolator. The pulse is equal in width to the time between the trigger 
and the next sample clock. The fine interpolator stretches this time by a factor of 
approximately 375. Meanwhile, the time base hybrid runs a counter with a clock 
derived from the sample rate oscillator. When the interpolator indicates the 
stretch is complete, the counter is stopped. The count represents, with much 
higher accuracy, the time between the trigger and the first sample clock. The 
count is stored and used to place the recently acquired data in relationship with 
previous data. 

Probe An oscillator generates a 1.25 kHz square wave with fast edges for oscilloscope 
Compensation probe compensation. The oscillator’s levels range from approximately -400 mV to 

-900 mV. 

Digital Interface The Digital Interface provides control and interface between the system control 
and digital functions in the acquisition circuitry. 

Analog Interface The Analog Interface provides control of analog functions in the acquisition 
circuitry. It is primarily a 16 channel DAC with an accurate reference, and filters 
on the outputs. It controls channel offsets and trigger levels. 

Theory of Operation 
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The trigger circuitry output drives the time base and the logic analyzer arming
input. This output and internal status signals are interfaced to the data bus for
software processing purposes.

Time Base The time base provides the sample clocks and timing necessary for data
acquisition. It consists of the 400 MHz reference oscillator, mux/sync hybrid
(multiplexerlsynchronizer), and time base Ie.

The mux/sync hybrid provides sample clocks to the ADe. At sample rates of 400
MHz and 200 MHz, this sample clock is derived from the 400 MHz reference
oscillator. At 100 MHz and slower, the sample clock comes from the time base Ie.
The mux/sync hybrid synchronizes the gating of the sample clock to provide only
full sample clocks.

The time base hybrid has programmable dividers to provide the rest of the sample
frequencies appropriate for the time range selected. It uses the time-stretched
output of the fine interpolator to time-reference the sampling to the trigger point.
It has counters to control how much data is taken before (pre-trigger data) and
after (post-trigger data) the trigger event. After the desired number of pre-trigger
samples has occurred, the time base hybrid sends a signal to the Logic Trigger
(trigger arm) indicating it is ready for the trigger event. When the trigger
condition is satisfied, the Logic Trigger sends a signal back to the time base hybrid.
The time base hybrid then starts the post-trigger delay counter. When the
countdown reaches zero, the sample clocks are stopped and the CPU is signaled
that the acquisition is complete.

Fine Interpolator

Probe
Compensation

Digital Interface

Analog Interface
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The Fine Interpolator is a dual-slope integrator that acts as a time-interval
stretcher. When the trigger circuitry receives a signal that meets the programmed
triggering requirements, it signals the time base. The time base then sends a pulse
to the fine interpolator. The pulse is equal in width to the time between the trigger
and the next sample clock. The fine interpolator stretches this time by a factor of
approximately 375. Meanwhile, the time base hybrid runs a counter with a clock
derived from the sample rate oscillator. When the interpolator indicates the
stretch is complete, the counter is stopped. The count represents, with much
higher accuracy, the time between the trigger and the first sample clock. The
count is stored and used to place the recently acquired data in relationship with
previous data.

An oscillator generates a 1.25 kHz square wave with fast edges for oscilloscope
probe compensation. The oscillator's levels range from approximately -400 mV to
-900 mY.

The Digital Interface provides control and interface between the system control
and digital functions in the acquisition circuitry.

The Analog Interface provides control of analog functions in the acquisition
circuitry. It is primarily a 16 channel DAC with an accurate reference, and filters
on the outputs. It controls channel offsets and trigger levels.
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6B 
Self Tests 

Introduction This section provides information on the power-up self tests and extended self tests 
of the HP 1652B/1653B. All of these self tests may be performed without access to 
the interior of the instrument. 

Power-Up 
Self Tests 

The power-up self tests are automatically performed upon applying power to the 
instrument. The revision number of the operating system is given in the upper 
right comer of the screen during the power-up self tests. As each test is 
completed, either “passed” or “failed” is printed in front of the name of each test in 
the following manner: 

PERFORMING POWER-UP SELF-TESTS 

passed ROM test 
passed RAM test 
passed Interrupt test 
passed Display test 
passed Keyboard test 
passed Acquisition test 
passed Threshold test 
passed Disk test 

LOADING SYSTEM FILE 

As indicated by the last message, the HP 1652B/1653B logic analyzer will 
automatically load from the operating system disk in the disk drive. If the 
operating system disk is not in the disk drive, the message “SYSTEM DISK NOT 
FOUND” will be displayed at the bottom of the screen and “NO DISK” will be 
displayed in front of the disk test in place of “passed.” 

NC Note d 
If the message “SYSTEM DISK NOT FOUND” appears on screen, insert the 
operating system disk into the disk drive and press any front panel key. 
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This section provides information on the power-up self tests and extended self tests
of the HP 1652B/1653B. All of these self tests may be performed without access to
the interior of the instrument.

The power-up self tests are automatically performed upon applying power to the
instrument. The revision number of the operating system is given in the upper
right comer ofthe screen during the power-up self tests. As each test is
completed, either "passed" or "failed" is printed in front of the name of each test in
the following manner:

PERFORMING POWER-UP SELF-TESTS

passed ROM test
passed RAM test
passed Interrupt test
passed Display test
passed Keyboard test
passed Acquisition test
passed Threshold test
passed Disk test

LOADING SYSTEM FILE

As indicated by the last message, the HP 1652B/1653B logic analyzer will
automatically load from the operating system disk in the disk drive. If the
operating system disk is not in the disk drive, the message "SYSTEM DISK NOT
FOUND" will be displayed at the bottom of the screen and "NO DISK" will be
displayed in front of the disk test in place of "passed."

If the message "SYSTEM DISK NOT FOUND" appears on screen, insert the
operating system disk into the disk drive and press any front panel key.

Self Tes1s
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Selectable 
Self Tests 

Selectable self tests are used as troubleshooting aids. Eight self tests may be 
invoked via the Self Tests menu: 

l Analyzer Data Acquisition 
l Scope Data Acquisition 
l RS-232-C 
l BNC 
l Keyboard 
l R4M 
l ROM 
l Disk Drive 
l Cycle through tests 

The required test is selected by moving the cursor to the test and pressing the front 
panel SELECT key. A pop-up menu will appear with a description of the test to 
be performed. The self test does not begin until the cursor is placed on Single test, 
Repetitive test, or Execute and the front panel SELECT key is pressed. 

The repetitive self tests display the number of “runs” and “failures” for the selected 
test. Press STOP to discontinue the test. 

After the test is completed, either “Passed,““Failed,” or “Tested” will be displayed 
on the Self Tests menu in front of the test. 

Selecting the Self The self tests may be invoked from any menu by pressing the front panel I/O key. 
Tests Menu The pop-up I/O menu appears on screen with the following choices: - 

Done 
Print Screen 
Print All 
Disk Operations 
I/O Port Configuration 
External BNC Configuration 
Self Tests 

Move the cursor to Self Tests with the front panel knob and press SELECT. 

Caution 
The self tests are loaded from the Performance Verification disk. The process of 
running the self tests destroys the current configuration and data. 

2. Insert the Performance Verification disk (or copy of it) into the disk drive. 

Self Tests HP 1652B/1653B 
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Selectable self tests are used as troubleshooting aids. Eight self tests may be
invoked via the Self Tests menu:

• Analyzer Data Acquisition
• Scope Data Acquisition
• RS-232-C

• BNC
• Keyboard

• RAM
• ROM
• Disk Drive
• Cycle through tests

The required test is selected by moving the cursor to the test and pressing the front
panel SELECT key. A pop-up menu will appear with a description of the test to
be performed. The self test does not begin until the cursor is placed on Single test,
Repetitive test, or Execute and the front panel SELECT key is pressed.

The repetitive self tests display the number of "runs" and "failures" for the selected
test. Press STOP to discontinue the test.

After the test is completed, either "Passed,""Failed," or "Tested" will be displayed
on the Self Tests menu in front of the test.

The self tests may be invoked from any menu by pressing the front panel 110 key.
The pop-up I/O menu appears on screen with the following choices:

• Done
• Print Screen
• Print All
• Disk Operations
• I/O Port Configuration
• External BNC Configuration
• Self Tests

1. Move the cursor to SelfTests with the front panel knob and press SELECT.

The self tests are loaded from the Performance Verification disk. The process of
running the self tests destroys the current configuration and data.

2. Insert the Performance Verification disk (or copy of it) into the disk drive.

HP 16528/16538
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3 . 

4. 

Move the cursor to the Start self test field with the front panel knob and 
press SELECT. After loading the self tests, the HP 1652B/l653B Self Tests 
menu will display the following: 

Untested * Analyzer Data Acquisition 
Untested * Scope Data Acquisition 
Untested * RS-232-C 
Untested * BNC 
Untested * Keyboard 
Untested * RAM 
Untested * ROM 
Untested * Disk Drive 

* Cycle through tests 

To select a self test, move the cursor to the appropriate test with the front 
panel knob and press SELECT. To leave the HP 1652B/1653B Self Tests 
menu, move the cursor to Done and press SELECT. The HP 1652B/1653B 
will reload the operating system from the disk and display the default System 
Configuration menu. 

I 
Note m 

The operating system disk (or copy of it) must be in disk drive to reload the 
operating system after leaving the Self Tests menu. 

Analyzer Data 
Acquisition 

Self Test 

The Analyzer Data Acquisition self test verifies the functionality of key elements of 
the internal acquisition system. 

1. 

2. 

3 . 

4. 

In HP 1652Bl1653B Self Tests menu, move the cursor to Analyzer Data 
Acquisition and press SELECT. A menu will appear with a description of 
the test, the number of “runs” and “failures” for the selected test, and fields to 
select Single test, Repetitive test, or Done. 

Move the cursor to Single test or Repetitive test and press SELECT. The 
message “Running Data Acquisition Test” appears on screen while the 
instrument is performing the test. When the test is finished, the message 
“Data Acquisition Test complete” will appear on screen. 

If you are running repetitive tests, press the front-panel STOP key when you 
want to discontinue the test. The number of runs and failures will be 
displayed in the menu. 

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and 
press SELECT. 
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3. Move the cursor to the Start sefftest field with the front panel knob and
press SELECT. After loading the self tests, the HP 1652B/1653B Self Tests
menu will display the following:

Untested
Untested
Untested
Untested
Untested
Untested
Untested
Untested

* Analyzer Data Acquisition
* Scope Data Acquisition
* RS-232-C
* BNe
* Keyboard
* RAM
* ROM
* Disk Drive
* Cycle through tests

del.
Note ..

Analyzer Data
Acquisition

Self Test

HP 16528/16538
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4. To select a self test, move the cursor to the appropriate test with the front
panel knob and press SELECT. To leave the HP 1652B/1653B Self Tests
meuu, move the cursor to Done and press SELECT. The HP 1652B/1653B
will reload the operating system from the disk and display the default System
Configuration menu.

The operating system disk (or copy of it) must be in disk drive to reload the
operating system after leaving the Self Tests menu.

The Analyzer Data Acquisition self test verifies the functionality of key elements of
the internal acquisition system.

1. In HP 1652B/1653B Self Tests menu, move the cursor to Analyzer Data
Acquisition and press SELECT. A menu will appear with a description of
the test, the number of "runs" and "failures" for the selected test, and fields to
select Single test, Repetitive test, or Done.

2. Move the cursor to Single test or Repetitive test and press SELECT. The
message "Running Data Acquisition Test" appears on screen while the
instrument is performing the test. When the test is fInished, the message
"Data Acquisition Test complete" will appear on screen.

3. If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

Self Tests
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Scope Data The Scope Data Acquisition self test verifies the functionality of key elements of 
Acquisition the internal acquisition system. These key elements include the following: 

Self Test 
l 

2. 

3 . 

4. 

Scope Memory 
Scope Pretrigger Delay 
Scope Trigger 
Scope Sample Rate 
Scope Preamp 
Scope Interpolator 

In HP 1652B/1653B Self Tests menu, move the cursor to Scope Data 
Acquisition and press SELECT. A menu will appear with a description of 
the test, the number of “runs” and “failures” for the selected test, and fields to 
select Single test, Repetitive test, or Done. 

Move the cursor to Single test or Repetitive test and press SELECT. The 
message “Running Scope Data Acquisition Test” appears on screen while the 
instrument is performing the test. When the test is finished, the message 
“Scope Data Acquisition Test complete” will appear on screen. 

If you are running repetitive tests, press the front-panel STOP key when you 
want to discontinue the test. The number of runs and failures will be 
displayed in the menu. 

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and 
press SELECT. 

RS-232-C Self Test The RS-232-C self test verifies the functionality of the RS-232-C driver and 
continuity of the RS-232-C data paths. 

Equipment Required: 

RS-232-C Loopback Connector . . . . . . . . . . . . . . 01650-63202 

Procedure: 

In HP 1652B/1653B Self Tests menu, move the cursor to RS-232-C and press 
SELECT. A menu will appear with a description of the test, the number of 
“runs” and “failures” for the selected test, and fields to select Single test, 
Repetitive test, or Done. 

Connect the RS-232-C loopback connector to the rear-panel RS-232-C 
receptacle. The message “Running RS-232C Test” appears on screen while 
the instrument is performing the test. When the test is finished, the message 
“RS-232C Test complete” will appear on screen. 

JC I The RS-232-C loopback connector is an accessory supplied with the 
Note 4 HP 1652Bl1653B. 

3 . 

4. 

Move the cursor to Single test or Repetitive test and press SELECT. 

If you are running repetitive tests, press the front-panel STOP key when you 
want to discontinue the test. The number of runs and failures will be 
displayed in the menu. 

-- 

-- 
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Scope Data
Acquisition

Self Test

The Scope Data Acquisition self test verifies the functionality of key elements of
the internal acquisition system. These key elements include the following:

• Scope Memory
• Scope Pretrigger Delay
• Scope Trigger
• Scope Sample Rate
• Scope Preamp
• Scope Interpolator

1. In HP 1652B/1653B Self Tests menu, move the cursor to Scope Data
Acqnisition and press SELECT. A menu will appear with a description of
the test, the number of "runs" and "failures" for the selected test, and fields to
select Single test, Repetitive test, or Done.

2. Move the cursor to Single test or Repetitive test and press SELECT. The
message "Running Scope Data Acquisition Test" appears on screen while the
instrument is performing the test. When the test is finished, the message
"Scope Data Acquisition Test complete" will appear on screen.

3. Ifyou are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

RS-232-C Self Test The RS-232-C self test verifies the functionality of the RS-232-C driver and
continuity of the RS-232-C data paths.

Equipment Required:

RS-232-C Loopback Connector 01650-63202

Procedure:

1. In HP 1652B/1653B Self Tests menu, move the cursor to RS·232·C and press
SELECT. A menu will appear with a description of the test, the number of
"runs" and "failures" for the selected test, and fields to select Single test,
Repetitive test, or Done.

2. Connect the RS-232-C loopback connector to the rear-panel RS-232-C
receptacle. The message "Running RS-232C Test" appears on screen while
the instrument is performing the test. When the test is fmished, the message
"RS-232C Test complete" will appear on screen.

Self Tests
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Note 1\ The RS-232-C loopback connector is an accessory supplied with the
HP 1652B/1653B.

3. Move the cursor to Single test or Repetitive test and press SELECT.

4. Ifyou are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

HP 16528/16538
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5. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and 
- press SELECT. 

BNC Self Test The BNC self test verifies the functionality of the internal BNC trigger circuitry. 

1. 

2. 

3 . 

4. 

In HP 1652B/1653B Self Tests menu, move the cursor to BNC and press 
SELECT. A menu will appear with a description of the test, the number of 
“runs” and “failures” for the selected test, and fields to select Single test, 
Repetitive test, or Done. 

Move the cursor to Single test or Repetitive test and press SELECT.The 
message ‘Running BNC Test” appears on screen while the instrument is 
performing the test. When the test is ftished, the message “BNC Test 
complete” will appear on screen. 

If you are running repetitive tests, press the front-panel STOP key when you 
want to discontinue the test. The number of runs and failures will be 
displayed in the menu. 

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and 
press SELECT. 

Keyboard Self The Keyboard self test verifies the key closures and knob operation on the front 
Test panel system. 

1. In HP 1652B/l653B Self Tests menu, move the cursor to Keyboard and press 
SELECT. A menu will appear with a description of the test and fields to 
Execute the test or exit the menu (Done). 

Move the cursor to Execute and press SELECT. A menu displaying the 
front-panel keys will appear on screen. 

Press all of the keys on the front panel keypad and rotate the front panel 
RPG knob to verify their operation. 

Press the front-panel STOP key twice to return to the Keyboard Self Test 
menu. 

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and 
press SELECT. 

RAM Self Test The RAM self test verifies the operation of system RAM and display RAM. 

In HP 1652B/l653B Self Tests menu, move the cursor to RAM and press 
SELECT. A menu will appear with a description of the test, the number of 
“runs” and “failures” for the selected test, and fields to select Single test, 
Repetitive test, or Done. 

Move the cursor to Single test or Repetitive test and press SELECT.The 
message “Running RAM Test” appears on screen while the instrument is 
performing the test. When the test is finished, the message “RAM Test 
complete’ will appear on screen. 

If you are running repetitive tests, press the front-panel STOP key when you 
want to discontinue the test. The number of runs and failures will be 
displayed in the menu. 
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5. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

BNC Self Test The BNe self test verifies the functionality of the internal BNC trigger circuitry.

1. In HP 1652B/1653B Self Tests menu, move the cursor to BNC and press
SELECT. A menu will appear with a description of the test, the number of
"runs" and "failures" for the selected test, and fields to select Single test,
Repetitive test, or Done.

2. Move the cursor to Single test or Repetitive test and press SELECT.The
message "Running BNC Test" appears on screen while the instrument is
performing the test. When the test is finished, the message "BNC Test
complete" will appear on screen.

3. Ifyou are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

Keyboard Self
Test

The Keyboard self test verifies the key closures and knob operation on the front
panel system.

1. In HP 1652B/1653B Self Tests menu, move the cursor to Keyboard and press
SELECT. A menu will appear with a description of the test and fields to
Execute the test or exit the menu (Done).

2. Move the cursor to Execute and press SELECT. A menu displaying the
front-panel keys will appear on screen.

3. Press all of the keys on the front panel keypad and rotate the front panel
RPG knob to verify their operation.

4. Press the front-panel STOP key twice to return to the Keyboard Self Test
menu.

5. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

RAM Self Test The RAM self test verifies the operation of system RAM and display RAM.

1. In HI' 1652B/1653B Self Tests menu, move the cursor to RAM and press
SELECT. A menu will appear with a description of the test, the number of
"runs" and "failures" for the selected test, and fields to select Single test,
Repetitive test, or Done.

2. Move the cursor to Single test or Repetitive test and press SELECT.The
message "Running RAM Test!! appears on screen while the instrument is
performing the test. When the test is fInished, the message "RAM Test
complete" will appear on screen.

3. If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

HP 16526/16536
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4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and ‘. 
press SELECT. - 

ROM Self Test The ROM self test verifies the operation of svstem ROM. 

1. 

2. 

3 . 

4. 

A 4 

In HP 1652B/l653B Self Tests menu, move the cursor to ROM and press 
SELECT. A menu will appear with a description of the test, the number of 
“runs” and “failures” for the selected test, and fields to select Single test, 
Repetitive test, or Done. 

Move the cursor to Single test or Repetitive test and press SELECT.The 
message “Running ROM Test” appears on screen while the instrument is 
performing the test. When the test is fished, the message “ROM Test 
complete” will appear on screen. 

If you are running repetitive tests, press the front-panel STOP key when you 
want to discontinue the test. The number of runs and failures will be 
displayed in the menu. 

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and 
press SELECT. 

Disk Drive Self The Disk Drive self test verifies the functionality of the key elements of the internal 
Test disk drive system. 

1. In HP 1652B/1653B Self Tests menu, move the cursor to Disk Drive and 
press SELECT. A menu will appear with a description of the test, the 
number of “runs” and “failures” for the selected test, and fields to select 
Single test, Repetitive test, or Done. 

- 

I 
Note @ 

There must be a formatted disk in the disk drive to successfully run the Disk Drive 
self tests. 

2. 

3 . 

4. 

Move the cursor to Single test or Repetitive test and press SELECT.The 
message “Running Disk Test” appears on screen while the instrument is 
performing the test. When the test is finished, the message “Disk Test 
complete” will appear on screen. 

If you are running repetitive tests, press the front-panel STOP key when you 
want to discontinue the test. The number of runs and failures will be 
displayed in the menu. 

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and 
press SELECT. 

Self Tests HP 1652B/1653B 
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4. To return to HP 1652B/1653B Self Tests menu, move th~ cursor to Done and
press SELECT.

ROM Self Test The ROM self test verifies the operation of system ROM.

1. In HP 1652B/1653B Self Tests menu, move the cursor to ROM and press
SELECT. A menu will appear with a description of the test, the number of
lIruns"and "failures" for the selected test, and fields to select Single test,
Repetitive test, or Done.

2. Move the cursor to Single test or Repetitive test and press SELECT.The
message "Running ROM Test" appears on screen while the instrument is
performing the test. When the test is fInished, the message "ROM Test
complete" will appear on screen.

3. Ifyou are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

Disk Drive Self
Test

Note ,;

Self Tests
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The Disk Drive self test verifies the functionality of the key elements of the internal
disk drive system.

1. In HP 1652B/1653B Self Tests menu, move the cursor to Disk Drive and
press SELECT. A menu will appear with a description of the test, the
number of "runs" and "failures" for the selected test, and fIelds to select
Single test, Repetitive test, or Done.

There must be a formatted disk in the disk drive to successfully run the Disk Drive
self tests.

2. Move the cursor to Single test or Repetitive test and press SELECT.The
message "Running Disk Test" appears on screen while the instrument is
performing the test. When the tcst is fInished, the message "Disk Test
complete" will appear on screen.

3. Ifyou are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.
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Cycle Through Cycle through tests shows vou to cvcie throwh the following: tests: 
Tests 

U 4 d U U 

Analyzer Data Acquisition 
Scope Data Acquisition 
BNC 

- 

1. 

2. 

3 . 

4. Move the cursor to Done and press SELECT to return to the 
HP 1652B/1653B Self Tests menu. 

ROM 
Disk Drive 

In HP 1652B/l653B Self Tests menu, move the cursor to Cycle through tests 
and press SELECT. 

The tests listed above will run consecutively and continually until the 
front-panel STOP key is pressed. 

Press the front-panel STOP key to end the continuous tests. 

To see the results of the tests for individual tests, move the cursor to the 
appropriate test and press SELECT. The number of runs and failures of the 
continuous test will be displayed on the individual self test menu. 

HP 1652B/1653B 
Service Manual 
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Cycle Through
Tests
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Cycle through tests allows you to cycle through the following tests:

• Analyzer Data Acquisition
• Scope Data Acquisition
• BNC

• RAM
• ROM
• DiskDrive

1. In HP 1652B/I653B Self Tests menu, move the cursor to Cycle through tests
and press SELECT.

The tests listed above will run consecutively and continually until the
front-panel STOP key is pressed.

2. Press the front-panel STOP key to end the continuous tests.

3. To see the results of the tests for individual tests, move the cursor to the
appropriate test and press SELECT. The number of runs and failures of the
continuous test will be displayed on the individual self test menu.

4. Move the cursor to Done and press SELECT to return to the
HP 1652B/1653B Self Tests menu.
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__-- 6C 
Troubleshooting 

Introduction This section provides troubleshooting information for the HP 1652B/1653B Logic 
Analyzer. Troubleshooting consists of flowcharts, and signal level tables. The 
troubleshooting information is provided to isolate a faulty assembly. When a faulty 
assembly has been located, the disassembly/assembly procedures in section 6D 
help direct replacement of the assembly. 

Self-test descriptions and instructions are provided in section 6B. 

Caution 
The effects of ELECTROSTATIC DISCHARGE can damage electronic 
components. Use grounded wriststraps and mats when performing any kind of 
service to this instrument. 

Safety Read the Safety Summary at the front of this manual before servicing the 
instrument. Before performing any procedure, review it for cautions and warnings. 

Warning 
Maintenance should be performed by trained service personnel aware of 
the hazards involved (for example, fire and electric shock). When 
maintenance can be performed without power applied, the power cord 
should be removed from the instrument. 

Trouble The trouble isolation flowcharts are the troubleshooting guides. Start there when 
repairing a defective instrument. 

Flowcharts The flowcharts refer to other tests, tables, and procedures to help isolate troubles. 
Disassembly procedures are included in section 6D to direct you in replacing faulty 
assemblies. The circled numbers on the charts indicate the next chart to use for 
isolating a problem. 

HP 16528/1653B 
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This section provides troubleshooting information for the HP 1652B/1653B Logic
Analyzer. Troubleshooting consists of flowcharts, and signal level tables. The
troubleshooting information is provided to isolate a faulty assembly. When a faulty
assembly has been located, the disassembly/assembly procedures in section 6D
help direct replacement of the assembly.

Self-test descriptions and instructions are provided in section 6B.

The effects of ELECTROSTATIC DISCHARGE can damage electronic
components. Use grounded wriststraps and mats when performing any kind of
service to this instrument.

Read the Safety Su=ary at the front of this manual before servicing the
instrument. Before performing any procedure, review it for cautions and warnings.

Maintenance should be performed by trained service personnel aware of
the hazards involved (for example, fire and electric shock). When
maintenance can be performed without power applied, the power cord
should be removed from the instrument.

The trouble isolation flowcharts are the troubleshooting guides. Start there when
repairing a defective instrument.

The flowcharts refer to other tests, tables, and procedures to help isolate troubles.
Disassembly procedures are included in section 6D to direct you in replacing faulty
assemblies. The circled numbers on the charts indicate the next chart to use for
isolating a problem.
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Figure SC-l. Primary Troubleshooting Flowchart 
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Figure 6C-l. Primary Troubleshooting Flowchart

Troubleshooting
6C-2

HP 16528/16538
Service Manual



n 2 CHART 1 CHARl- 2 
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Figure 6c-2. Trouble Isolation Flowchart for Fan/Fuse 
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Figure 6C-2. Trouble Isolation Flowchart for Fan/Fuse
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Power Supply The power supply must be loaded by either the System Assembly Board or with an 

Voltages Check added resistor to check the voltages. 

Warning 
This procedure is to be performed only by service-trained personnel 
aware of the hazards involved (such as fire and electrical shock). 

Power Supply Loaded by System Assembly 

1. Remove the instrument top cover. 

2. Using the figure below, check for the voltages indicated at the testpoints. 
-12v 

+3.5v +5.20V ADJ 
-5.2V 

I 

016!5OE64 

POWER SUPPLY 
INPUT CABLE 

POWER SUPPLY 
OUTPUT CABLE 

Figure 6C-12. Power Supply Test Points 

Power Supply Isolated 

Isolate and check the supply with the following steps, Use the figure above for 
reference. 

1. Turn off the instrument and remove the power cable. 

2. Disconnect the supply output cable at the supply (see figure above). 

3. Load the + 5.20 V supply with a 2 ohm 25 watt resistor. 

a. With a jumper wire, connect one end of the resistor to one of the 
5.20 V pins (pins 1 through 4) on the supply output. 

b. With another jumper wire, connect the other end of the resistor to one 
of the ground pins (pins 5 through 8) on the supply output. 

- 

Troubleshooting HP 1652B/1653B 
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Power Supply
Voltages Check

Warning &

The power supply must be loaded by either the System Assembly Board or with an
added resistor to check the voltages.

This procedure is to be performed only by service-trained personnel
aware of the hazards involved (such as fire and electrical shock).

Power Supply Loaded by System Assembly

1. Remove the instrument top cover.

2. Using the figure below, check for the voltages indicated at the testpoints.

+5.20V ADJ

POwER SUPPLY
OUTPUT CABLE

+3.5V

rt=====7:-----;
"

~-----------ITIrrrr~---'----'

COM

POWER SUPPLY
INPUT CABLE

01650E6~

Figure 6C-12. Power Supply Test Points

Power Supply Isolated

Isolate and check the supply with the following steps. Use the figure above for
reference.

1. Turn off the instrument and remove the power cable.

2. Disconnect the supply output cable at the supply (see figure above).

3. Load the +5.20 V supply with a 2 ohm 25 watt resistor.

a. With a jumper wire, connect one end of the resistor to one of the
5.20 V pins (pins 1 through 4) on the supply output.

b. With another jumper wire, connect the other end of the resistor to one
of the ground pins (pins 5 through 8) on the supply output.

Troubleshooting
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4. Reconnect the power cable and turn on the instrument. Then check for the 
voltages at the supply output using the values in the following table. 

Table 6C-2. Power Supply/Main Assembly Voltages 

PIN SIGNAL 

1 +5.20 V 
2 +5.20 V 
3 +5.20 V 
4 +5.20 V 
5 GROUND 
6 GROUND 
7 GROUND 
8 GROUND 
9 +3.5 v 
10 GROUND 

(Display) 
(Digital) 
(Digital) 
(Display) 

PIN SIGNAL 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

-5.2 V 
GROUND 
+12 v 
GROUND 
-12 v 
GROUND 
+12 V (Display) 
-5.2 V 
+15.5 V (Fan) 
GROUND (Fan) 

I 
Note @ 

The ground planes (digital, fan, and display) are at the same potential on the 
power supply, but when you are measuring them on the main assembly, the . 
supplies must be measured with reference to the respective ground. 

CRT Monitor 1. Remove the instrument top cover. 
Signals Check 

2. Check the CRT Monitor input cable for the signals and supplies listed in the 
table below. The cable is the wide ribbon cable connecting the monitor 
assembly to the System Assembly Board. 

3. Dynamic video signals FB (Full-bright) and HB (Half-bright) are TTL 
inputs. Check for activity on these lines. The table includes a truth table for 
these signals. 

Table SC-I. CRT Monitor Input Cable Pin Assignments 

I PIN SIGNAL PIN SIGNAL FB HB VIDEO 

1 +5 V (Digital) 
3 GROUND (Display) 
5 +12 V (Display) 
7 +12 V (Display) 
9 +12 V (Display) 
11 VSYNC 
13 GROUND (Digital) 
15 GROUND (Display) 
17 GROUND (Display) 
19 GROUND (Display) 

10 
12 
14 
16 
18 
20 

+12 V (Display) 
GROUND (Display) 
GROUND (Display) 
GROUND (Display) 
HSYNC 
+12 V (Display) 
GROUND (Digital) 
FB (Full-bright) 
HB (Half-bright) 
+5 V (Digital) 

0 0 OFF 
0 1 HALF 
1 0 FULL 
1 1 FULL 

HP 16526/1653B Troubleshooting 
Service Manual 6c-13 

Note ..

CRT Monitor
Signals Check

HP 16528/16538
Service Manual

4. Reconnect the power cable and turn on the instrument. Then check for the
voltages at the supply output using the values in the following table.

Table 6C-2. Power Supply/Main Assembly Voltages

pIN SIGNAL PIN 'IGNAL

1 +5.20 V 11 -5.2 V
2 +5.20 V 12 GROUND
3 +5.20 V 13 +12 V
4 +5.20 V 14 GROUND
5 GROUND (Display) IS -12 V
6 GROUND (Digital) 16 GROUND
7 GROUND (Digital) 17 +12 V (Display)
8 GROUND (Display) 18 -5.2 V
9 +3.5 V 19 +15.5 V (Fan)
10 GROUND 20 GROUND (Fan)

The ground planes (digital, fan, and display) are at the same potential on the
power supply, but when you are measuring them on the main assembly, the
supplies must be measured with reference to the respective ground.

1. Remove the instrument top cover.

2. Check the CRT Monitor input cable for the signals and supplies listed in the
table below. The cable is the wide ribbon cable connecting the monitor
assembly to the System Assembly Board.

3. Dynamic video signals FE (Full-bright) and HE (Half-bright) are TTL
inputs. Check for activity on these lines. The tahle includes a truth table for
these signals.

Table 6C-1. CRT Monitor Input Cable Pin Assignments

PIN SIGNAL PIN SIGNAL FB HB VIDEO

1 +5 V (Digital) 2 +12 V (Display) 0 0 OFF
3 GROUND (Display) 4 GROUND (0 isp lay) 0 1 HALF
5 +12 V (Display) 6 GROUND (Display) 1 0 FULL
7 +12 V (Display) B GROUND (Display) 1 1 FULL
9 +12 V (Display) 10 HSYNC
11 VSYNC 12 +12 V (Display)
13 GROUND (Digital) 14 GROUND (Digital)
15 GROUND (Display) 16 FB (Full-bright)
17 GROUND (Display) 1B HB (Half-bright)
19 GROUND (Display) 20 +5 V (Digital)
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Keyboard Signals Isolate a faulty elastomeric keypad or keyboard when the random key(s) are not 
Check operating by performing the following steps. 

1. Turn off the instrument and remove the power cable. 

2. Without disconnecting the keyboard cable, follow the keyboard removal 
procedure to loosen the keyboard. Leave the keyboard in place in front of 
the instrument. 

3. Reconnect the power cable and turn on the instrument. 

4. Run the Keyboard Self Test and press all of the keys. 

5. Allow the keyboard assembly to fall forward from the front panel. Separate 
the elastomeric keypad and keyboard panel from the PC board. 

6. Short the PC board trace (with a paper clip or screwdriver) of the 
non-operating key and look for an appropriate response on the display. 

7. If the display responds as if the key were pressed, replace the elastomeric 
keypad. 

8. If the display does not respond as if the key were pressed, replace the 
keyboard. 

The RPG connector has a TTL pulse on pins 1 and 3, when the knob is being 
turned. Pin 5 of the connector is + 5 V. 

The ROW (scan) signal is a low duty-cycle pulse at approximately 60 Hz. It is 
continually present on pins 14 through 20 of the keyboard cable. Because of the 
resistance of the keypad contacts, the signal does not appear the same on the 
COLUMN (data) pins when keys are pressed. Refer to the following table for 
signals going to and from the keyboard. 

Table 6c-3. Keyboard Connector Voltages and Signals 

PIN SIGNAL 

1 
3 
5 
7 
9 
11 
13 
15 
17 
19 

GROUND 2 
COLUMN 6 (Data) 4 
GROUND 6 
RPG (DIRECTION) 8 
COLUMN 5 (Data) 10 
COLUMN 3 (DATA) 12 
COLUMN 1 (DATA) 14 
ROW 5 (Scan) 16 
ROW 3 (Scan) 18 
ROW 0 (SCAN) 20 

PIN SIGNAL 

GROUND 
+5 V (DIGITAL) 
RPG (CLICKS) 
N/C 
COLUMN 4 (Data) 
COLUMN 2 (DATA) 
ROW 4 (Scan) 
ROW 2 (Scan) 
ROW 1 (Scan) 
ROW 6 (SCAN) 
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Isolate a faulty elastomeric keypad or keyboard when the random key(s) are not
operating by performing the following steps.

1. Turn off the instrument and remove the power cable.

2. Without disconnecting the keyboard cable, follow the keyboard removal
procedure to loosen the keyboard. Leave the keyboard in place in front of
the instrument.

3. Reconnect the power cable and turn on the instrument.

4. Run the Keyboard Self Test and press all of the keys.

5. Allow the keyboard assembly to fall forward from the front panel. Separate
the elastomeric keypad and keyboard panel from the PC board.

6. Short the PC board trace (with a paper clip or screwdriver) of the
non-operating key and look for an appropriate response on the display.

7. If the display responds as if the key were pressed, replace the elastomeric
keypad.

8. If the display does not respond as if the key were pressed, replace the
keyboard.

The RPG connector has a TIL pulse on pins 1 and 3, when the knob is being
turned. Pin 5 of the connector is + 5 V.

The ROW (scan) signal is a low duty-cycle pulse at approximately 60 Hz. It is
continually present on pins 14 through 20 of the keyboard cable. Because of the
resistance of the keypad contacts, the signal does not appear the same on the
COLUMN (data) pins when keys are pressed. Refer to the following table for
signals going to and from the keyboard.

Table 6C-3. Keyboard Connector Voltages and Signals

PIN SIGNAL PIN SIGNAL

1 GROUND 2 GROUND
3 COLUMN 6 (Data) 4 +5 V (DIGITAL)
5 GROUND 6 RPG (CLICKS)
7 RPG (DIRECTION) 8 N/C
9 COLUMN 5 (Data) lD COLUMN 4 (Data)
11 COLUMN 3 (DATA) 12 COLUMN 2 (DATA)
13 COLUMN 1 (DATA) 14 ROW 4 (Scan)
15 ROW 5 (Scan) 16 ROW 2 (Scan)
17 ROW 3 (Scan) 18 ROW 1 (Scan)
19 ROW 0 (SCAN) 20 ROW 6 (SCAN)
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Disk Drive Use the following steps to check the disk drive voltages. 
Voltages Check 

1. Remove the top cover’of the instrument. 

2. Run the repetitive Disk Drive Self Test. 

3. Remove the disk drive cable from the disk drive. 

4. Check the disk drive cable for the voltages listed in the following table. 

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION 

1 CHANGE RESET (+5 V) 2 
3 +5 v 4 
5 +5 v 6 
7 +5 v 8 
9 +5 v 10 
11 +5 v 12 
13 GROUND 14 
15 GROUND 16 
17 GROUND 18 
19 GROUND 20 
21 GROUND 22 
23 GROUND 24 
25 GROUND 26 
27 'GROUND 28 
29 +12 v 30 
31 +12 v 32 
33 +12 v 34 

DISK CHANGE 
IN USE 
DRIVE SELECT3 (+5 V) 
INDEX 
DRIVE SELECT0 
DRIVE SELECT1 
DRIVE SELECT2 (+5 V) 
MOTOR ON 
DIRECTION 
STEP 
WRITE DATA 
WRITE GATE 
TRACK 00 
WRITE PROTECT 
READ DATA 
HEAD SELECT 
READY 

Caution 
Do not match the arrows of the cable and connector when connecting the disk 
drive cable to the disk drive. The connector of the disk drive is marked with an 
arrow at pin 34 of the connector. The end of the disk drive cable is marked at pin 1 
of the cable. Matching the arrows will damage the disk drive. 
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Use the following steps to check the disk drive voltages.

1. Remove the top cover of the instrument.

2. Run the repetitive Disk Drive Self Test.

3. Remove the disk drive cable from the disk drive.

4. Check the disk drive cable for the voltages listed in the following table.

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION

I CHANGE RESET (+S V) 2 DISK CHANGE
3 +5 V 4 IN USE
5 +5 V 6 DRIVE SELEcn (+5 V)
7 +5 V 8 INDEX
9 +5 V 10 DRIVE SELECTD
11 +5 V 12 DRIVE SELECTI
13 GROUND 14 DRIVE SELECT2 (+5 V)
15 GROUND 16 MOTOR ON
17 GROUND 18 DIRECTION
19 GROUND 20 STEP
21 GROUND 22 WRITE DATA
23 GROUND 24 WRITE GATE
25 GROUND 26 TRACK 00
27 . GROUND 28 WRITE PROTECT
29 +12 V 3D READ DATA
31 +12 V 32 HEAD SELECT
33 +12 V 34 READY

Do not match the arrows of the cable and connector when connecting the disk
drive cable to the disk drive. The connector of the disk drive is marked with an
arrow at pin 34 of the connector. The end of the disk drive cable is marked at pin 1
of the cable. Matching the arrows will damage the disk drive.
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Troubleshooting The + 5 volt auxiliary power line is protected by a current limiting circuit. If the - 
Auxiliary Power current on pins 1 and 39 exceeds 2.3 amperes, the circuit will open. When the 

short is removed, the circuit will reset in approximately 20 ms. If you suspect a 
problem with this circuit, remove all loads from pins 1 and 39 and measure the 
voltage between these pins and ground (pins 2 and 40) with a voltmeter. There 
should be +5 volts at pins 1 and 39 after the 20 ms reset time. 

If the +5 volts does not appear on one or both of these pins (pins 1 and 39), 
replace the analyzer cable. If the + 5 volts still does not appear on these pins, refer 
to chart 3 in figure 6C-3. 

2 (GND) 

01650E67 

Figure 6C-13. Cable Power and Ground 
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Troubleshooting
Auxiliary Power

The +5 volt auxiliary power line is protected by a current limiting circuit. If the
current on pins 1 and 39 exceeds 2.3 amperes, the circuit will open. When the
short is removed, the circuit will reset in approximately 20 ms. If you suspect a
problem with this circuit, remove all loads from pins 1 and 39 and measure the
voltage between these pins and ground (pins 2 and 40) with a voltmeter. There
should be + 5 volts at pins 1 and 39 after the 20 ms reset time.

If the +5 volts does not appear on one or both of these pins (pins 1 and 39),
replace the analyzer cable. If the +5 volts still does not appear on these pins, refer
to chart 3 in figure 6C-3.

2 (GND)~

1 (+5V)

01650E67

(GND)

39 (+5V)
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..-- 6D 
Assembly Removal and Replacement 

Introduction This section contains the procedures for removal and installation of major 
assemblies of the HP 1652B/1653B Logic Analyzer. Read the Safety Summary at 
the front of this manual before servicing the instrument. The relative location of 
the replaceable components are shown in figure 6D-1. The part numbers and 
descriptions for these components are listed in section 5. 

Warning IiF 
Hazardous voltages exist on the power supply, the CRT, and the display 
sweep board. To avoid electrical shock, adhere closely to the following 
procedures. After disconnecting the power cable, wait at least three 
minutes for the capacitors on the power supply and sweep boards to 
discharge before servicing this instrument. 

Caution * 
Never attempt to remove or install any assembly with the instrument ON or the 
power cable connected. This can result in component damage. 

The effects of ELECTROSTATIC DISCHARGE can damage electronic 
components. Use grounded wriststraps and mats when performing any kind of 
service to this instrument. 
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This section contains the procedures for removal and installation of major
assemblies of the HP 1652B/1653B Logic Analyzer. Read the Safety Summary at
the front of this manual before servicing the instrument. The relative location of
the replaceable components are shown in figure 60-1. The part numbers and
descriptions for these components are listed in section 5.

Hazardous voltages exist on the power supply, the CRT, and the display
sweep board. To avoid electrical shock, adhere closely to the following
procedures. After disconnecting the power cable, wait at least three
minutes for the capacitors on the power supply and sweep boards to
discharge before servicing this instrument.

Never attempt to remove or install any assembly with the instrument ON or the
power cable connected. This can result in component damage.

The effects of ELECfROSTATIC DISCHARGE can damage electronic
components. Use grounded wriststraps and mats when performing any kind of
service to this instrument.
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--- Removal and 
Replacement of 
the Rear Panel 
Assembly 

1. 

2 
l 

3 . 

4. 

5 . 

6 . 

7 . 

8 . 

9 . 

Turn off the instrument and disconnect the power cable. 

Disconnect the logic analyzer cables from the rear panel of the instrument. 

Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

Lift off the top cover. 

Disconnect the line filter cable from the power supply. 

Disconnect the ground cable of the line falter from the oscilloscope assembly. 

Disconnect the Intensity adjust cable from the rear of the high voltage sweep 
board. 

Remove the eight screws at the edges of the rear panel. 

Pull the rear panel straight out from the instrument about three inches. 

I 
Note ‘a 

An ESD ground spring clip is installed on the RS-232C connector behind the rear 
panel. This ground spring clip is not mechanically secured to the instrument. 
Make sure the ground spring clip does not fall off during disassembly. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Remove the two screws holding the HP-IB ribbon cable connector to the rear 
panel. 

Disconnect the External Trigger Input cable from connector J9 on the Main 
Assembly. 

Disconnect the External Trigger Output cable from connector JlO on the 
Main Assembly. 

Disconnect the Probe Compensation cable from the oscilloscope board. 

Disconnect the fan cable from the Main Assembly. 

Separate the rear panel from the instrument cabinet. 

Replace the rear panel by reversing this procedure. 

11:’ Note d 
When you reinstall the top cover, insert the four screws on the sides of the cover 
f lrst while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 

HP 1652B/1653B Assembly Removal and Replacement 
Service Manual 6D-3 

Removal and
Replacement of
the Rear Panel
Assembly

I
Note.

113L
Note ...

HP 16528/16538
Service Manual

1. Turn off the instrument and disconnect the power cable.

2. Disconnect the logic analyzer cables from the rear panel of the instrument.

3. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

4. Lift off the top cover.

5. Disconnect the line filter cable from the power supply.

6. Disconnect the ground cable of the line fIlter from the oscilloscope assembly.

7. Disconnect the Intensity adjust cable from the rear of the high voltage sweep
board.

8. Remove the eight screws at the edges of the rear panel.

9. Pull the rear panel straight out from the instrument about three inches.

An ESD ground spring clip is installed on the RS-232C connector behind the rear
panel. This ground spring clip is not mechanically secured to the instrument.
Make sure the ground spring clip does not fall off during disassembly.

10. Remove the two screws holding the HP·IB ribbon cable connector to the rear
panel.

11. Disconnect the External Trigger Input cable from connector J9 on the Main
Assembly.

12. Disconnect the External Trigger Output cable from connector 110 on the
Main Assembly.

13. Disconnect the Probe Compensation cable from the oscilloscope board.

14. Disconnect the fan cable from the Main Assembly.

15. Separate the rear panel from the instrument cabinet.

16. Replace the rear panel by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
fIrst while making sure the cover fIts into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Assembly Removal and Replacement
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Removal and 
Replacement of 
the Disk Drive 

1. Turn off the instrument and disconnect the power cable. 

2. Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

3. Lift off the top cover. 

4. Remove the two screws securing the disk drive to the power supply panel. 

5. Disconnect the disk drive cable assembly (W3) from the disk drive. 

I 
Note @ 

Do not match the arrows of the cable and connector when reconnecting the disk 
drive cable to the disk drive. The connector of the disk drive is marked with an 
arrow at pin 34 of the connector. The end of the disk drive cable is marked at pin 1 
of the cable. Matching the arrows will result in damaging the disk drive. 

6: Slide the disk drive through the front panel of the instrument cabinet as in 
figure 6D-2. 

7. Replace the disk drive by reversing this procedure. 

When you reinstall the top cover, insert the four screws on the sides of the cover 
fast while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 
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1. Turn off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the two screws securing the disk drive to the power supply panel.

5. Disconnect the disk drive cable assembly (W3) from the disk drive.

Do not match the arrows of the cable and connector when reconnecting the disk
drive cable to the disk drive. The connector of the disk drive is marked with an
arrow at pin 34 of the connector. The end of the disk drive cable is marked at pin 1
of the cable. Matching the arrows will result in damaging the disk drive.

6. Slide the disk drive through the front panel of the instrument cabinet as in
figure 6D-2.

7. Replace the disk drive by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

DISK DRIVE

Figure 60-2. Disk Drive and Power Supply Removal
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Removal and When necessary, refer to other removal procedures. 

Replacement of 
the Power 
SUPPlY 
Assembly 

1. Turn off the instrument and disconnect the power cable. 

2. Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

3. Lift off the top cover. 

4. Remove the Disk Drive 

5. Remove the disk drive cable assembly (W3) from the disk drive panel and let 
it lay off the side of the instrument. 

6. Remove the cable (W2) that connects the Power Supply to the Main 
Assembly. 

7. Disconnect the line filter cable from the Power Supply. 

8. Remove the two locking pins that secure the Power Supply at the right front 
and rear corners of the instrument cabinet. Pull these pins up and out of the 
instrument. 

9. Slide the power supply through the side of the cabinet as in the previous 
figure 6D-2. 

10. Replace the power supply by reversing this procedure. 

de I 
Note d 

When you reinstall the top cover, insert the four screws on the sides of the cover 
f ust while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 

Removal and 
Replacement 
of the 
Oscilloscope 
Assembly 

When necessary, refer to other removal procedures. 

1. Turn off the instrument and disconnect the power cable. 

2. Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

3. Lift off the top cover. 

4. Remove the Disk Drive and Power Supply. 

5. Remove the Line Filter Switch Assembly from the rear panel. 

6. Disconnect the probe compensation cable from the oscilloscope assembly. 

7. Disconnect the ground cable of the line filter from the oscilloscope assembly. 

8. Disconnect the cable assembly W8 from connector 52 on the oscilloscope 
assembly. 
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When necessary, refer to other removal procedures.

1. Tum off the instrument and disconnect the power cahle.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the Disk Drive

5. Remove the disk drive cable assembly (W3) from the disk drive panel and let
it layoff the side of the instrument.

6. Remove the cable (W2) that connects the Power Supply to the Main
Assembly.

7. Disconnect the line filter cable from the Power Supply.

8. Remove the two locking pins that secure the Power Supply at the right front
and rear corners of the instrument cabinet. Pull these pins up and out of the
instrument.

9. Slide the power supply through the side of the cabinet as in the previous
figure 6D-2.

10. Replace the power supply by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

When necessary, refer to other removal procedures.

1. Turn off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the Disk Drive and Power Supply.

5. Remove the Line Filter Switch Assembly from the rear panel.

6. Disconnect the probe compensation cable from the oscilloscope assembly.

7. Disconnect the ground cable of the line filter from the oscilloscope assembly.

8. Disconnect the cable assembly W8 from connector 12 on the oscilloscope
assembly.

Assembly Removal and Replacement
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9. Remove the six screws securing the oscilloscope assembly to the support 
panel. - 

I 
Note m 

Do not remove the two screws at the front of the oscilloscope board that hold the 
two attenuators in place. 

10. Remove the two nuts (H19) and two washers (H20) that secure the 
attenuator BNCs to the front panel. 

11. Slide the oscilloscope assembly toward the rear panel to allow the BNCs to 
clear the front panel. 

12. Remove the oscilloscope assembly by tilting the rear of the assembly up and 
lifting the assembly out through the top of the instrument cabinet. Make sure 
that the BNCs clear the front panel. 

13. Replace the oscilloscope assembly by reversing this procedure. 

I 
Note @ 

When you reinstall the top cover, insert the four screws on the sides of the cover 
first while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 

GROUND 
CONNECTOR 

PROBE COMPENSATION 
CONNECTOR 

/ 
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Note"

9. Remove the six screws securing the oscilloscope assembly to the support
panel.

Do not remove the two screws at the front of the oscilloscope board that hold the
two allenuators in place.

10. Remove the two nuts (H19) and two washers (H2O) that secure the
attenuator BNes to the front panel.

11. Slide the oscilloscope assembly toward the rear panel to allow the BNCs to
clear the front panel.

12. Remove the oscilloscope assembly by tilting the rear of the assembly up and
lifting the assembly out through the top of the instrument cabinet. Make sure
that the BNCs clear the front panel.

13. Replace the oscilloscope assembly by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

GROUND
CONNECTOR

PROBE COMPENSATION
CONNECTOR

__ ---==:=:;-;;;,e.S=-cATTENU....TORSCREWS

yY\~~~::..---__ ATTENUATOR

Figure 60-3. Oscilloscope Assembly Removal
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Removal and Attenuators are not part of the oscilloscope board. If the oscilloscope board is 

Replacement of replaced, the attenuators must be moved to the replacement board. 

the Attenuators 

Caution 
ELECTROSTATIC DISCHARGE can damage electronic components. Use 
grounded wriststraps and mats when servicing attenuators. 

When necessary, refer to other removal procedures. 

1. 

2. 

3 . 

4. 

5 . 

6 . 

Turn off the instrument and disconnect the power cable. 

Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

Lift off the top cover. 

Remove the Disk Drive, Power Supply, and Oscilloscope Assembly. 

From the component side of the Oscilloscope Assembly, remove the two 
screws that secure the Attenuator. 

A 24-pin connector, located at the rear of the inside of the attenuator, 
connects the attenuator to the PC board. With a gentle rocking or prying 
motion, lift the attenuator from the PC board. 

Note 
Prying at the rear of the attenuator with a small flat-blade screwdriver, between the 
attenuator and the PC board, will help control the attenuator removal. 

7. Replace the attenuator by reversing this procedure. 

Note 8l I s When you reinstall the top cover, insert the four screws on the sides of the cover 
first while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 
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Attenuators are not part of the oscilloscope board. If the oscilloscope board is
replaced, the attenuators must be moved to the replacement board.

ELECTROSTATIC DISCHARGE can damage electronic components. Use
grounded wriststraps and mats when servicing attenuators.

When necessary, refer to other removal procedures.

1. Turn off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the lop cover.

4. Remove the Disk Drive, Power Supply, and Oscilloscope Assembly.

5. From the component side of the Oscilloscope Assembly, remove the two
screws that secure the Attenuator.

6. A 24-pin connector, located at the rear of the inside of the attenuator,
connects the attenuator to the PC board. With a gentle rocking or prying
motion, lift the attenuator from the PC board.

Prying at the rear of the attenuator with a small flat-blade screwdriver, between the
attenuator and the PC board, will help control the attenuator removal.

7. Replace the attenuator by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Assembly Removal and Replacement
60-7



- 
Removal and When necessary, refer to other removal procedures. 

Replacement of 1. Turn off the instrument and disconnect the power cable. 
the Keyboard 
Assembly 2. Remove the six screws from the top and the two screws from each side of the 

instrument’s top cover. 

3. Lift off the top cover. 

4. Remove the Disk Drive, Power Supply, and Oscilloscope Assembly. 

5. Loosen the two screws that hold the rear bracket on the oscilloscope 
assembly support panel until the bracket moves freely. 

6. Remove the support panel by carefully tilting the rear of the panel up and 
lifting the panel out through the top of the instrument cabinet. Make sure 
the metal tabs on the front of the support panel clear the front panel. 

- 

Figure 6D-4. Support Panel Removal 

7. From the back side of the front panel, remove the four screws securing the 
keyboard assembly to the front of the instrument cabinet. 

8. Disconnect the keyboard assembly ribbon cable from the Main Assembly. 

9. Pull on the knob to remove the keyboard assembly (label, keyboard panel, 
keypad, PC board, RPG, and knob) from the front panel as one unit. 

- 
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Removal and
Replacement of
the Keyboard
Assembly

When necessary, refer to other removal procedures.

1. Turn off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the Disk Drive, Power Supply, and Oscilloscope Assembly.

5. Loosen the two screws that hold the rear bracket on the oscilloscope
assembly support panel until the bracket moves freely.

6. Remove the support panel by carefully tilting the rear of the panel up and
lifting the panel out through the top of the instrument cabinet. Make sure
the metal tabs on the front of the support panel clear the front panel.

REAR
SUPPORT
8RAC1<ET

Figure 60-4. Support Panel Removal

7. From the back side of the front panel, remove the four screws securing the
keyboard assembly to the front of the instrument cabinet.

8. Disconnect the keyboard assembly ribbon cable from the Main Assembly.

9. Pull on the knob to remove the keyboard assembly (Iabe~ keyboard panel,
keypad, PC board, RPG, and knob) from the front panel as one unit.

Assembly Removal and Replacement
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Disassembling Use the following steps to disassemble the keyboard assembly. 
the Keyboard 

Assembly 10. Disconnect the Rotary Pulse Generator (RPG) cable from the PC board on 
the keyboard assembly. 

11. Separate the PC board, keypad, and keyboard panel/label. 
RPG CABLE 

Note 3 II 

\ H3 

KNOB 

\ 

\ 
RIBBON CABLE 

KEYPAD 

KEYBOARD PANEL/LABEL 

01653EO6 

BOARD 

Figure 6D-5. Exploded view of the Keyboard Assembly 

12. The knob is force fitted on the RPG shaft. To remove the knob, pull it 
straight off. 

13. Remove the 3/8-inch nut from the RPG. 

14. Remove the RPG from the keyboard panel. 

15. The keyboard label uses a self-stick adhesive. If the label must be removed, 
carefully peel it off. 

16. Replace the keyboard assembly by reversing this procedure. 

When you reinstall the top cover, insert the four screws on the sides of the cover 
first while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 
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Disassembling
the Keyboard

Assembly

Use the following steps to disassemble the keyboard assembly.

10. Disconnect the Rotary Pulse Generator (RPG) cable from the PC board on
the keyboard assembly.

11. Separate the PC board, keypad, and keyboard panel/label.

RPG CABLE
RPG

PC BOARD

RIBBON CABLE

KEYPAD

KEYBOARD PANEL/LABEL
H3

KNOB
(l1653E06

Note ,.

HP 16528/16538
Service Manual

Figure 60-5. Exploded view of the Keyboard Assembly

12. The knob is force fitted on the RPG shafr. To remove the knob, pull it
straight off.

13. Remove the 3/8-inch nut from the RPG.

14. Remove the RPG from the keyboard panel.

15. The keyboard label uses a self-stick adhesive. If the label must be removed,
carefully peel it off.

16. Replace the keyboard assembly by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Assembly Removal and Replacement
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- 
Removal and When necessary, refer to other removal procedures. 

Replacement of 1 . 
the Fan 

2. 

Turn off the instrument and disconnect the power cable. 

Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

Lift off the top cover. 3 . 

4. 

5 . 

6 . 

7 . Replace the fan by reversing this procedure. 

Remove the Rear Panel Assembly. 

Pull the rear panel out until the fan clears the instrument cabinet. It is not 
necessary to completely remove the rear panel. 

For reassembly, note the orientation of the fan cable. Remove the fan by 
removing the four screws securing the fan to the rear panel. 

IIC I 
Note d 

When you reinstall the top cover, insert the four screws on the sides of the cover 
f lrst while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 

Removal and 
Replacement of 
the Main 
Assembly 

Caution c 
ELECTROSTATIC DISCHARGE can damage electronic components. Use 
grounded wriststraps and mats when servicing the main assembly. 

When necessary, refer to other removal procedures. 

1. 

2. 

Turn off the instrument and disconnect the power cable. 

Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

3. 

4. 

5 . 

6 . 

Lift off the top cover. 

Remove the Disk Drive, Power Supply, and Oscilloscope Assembly. 

Loosen the two screws that hold the rear bracket on the oscilloscope 
assembly support panel until the bracket moves freely. 

Remove the support panel by tilting the rear of the panel up and lifting the 
panel out through the top of the instrument cabinet as in the previous figure 
6D-4. Make sure the metal tabs on the support panel clear the front panel. 

7. Remove the Rear Panel Assembly. -- 
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Removal and
Replacement of
the Fan

I
Note Ii

Removal and
Replacement of
the Main
Assembly

Caution

When necessary, refer to other removal procedures.

1. Turn off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the Rear Panel Assembly.

5. Pull the rear panel out until the fan clears the instrument cabinet. It is not
necessary to completely remove the rear panel.

6. For reassembly, note the orientation of the fan cable. Remove the fan by
removing the four screws securing the fan to the rear panel.

7. Replace the fan by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

ELECTROSTATIC DISCHARGE can damage electronic components. Use
grounded wriststraps and mats when servicing the main assembly.

When necessary, refer to other removal procedures.

1. Turn off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the Disk Drive, Power Supply, and Oscilloscope Assembly.

5. Loosen the two screws that hold the rear bracket on the oscilloscope
assembly support panel until the bracket moves freely.

6. Remove the support panel by tilting the rear of the panel up and lifting the
panel out through the top of the instrument cabinet as in the previous figure
6D-4. Make sure the metal tabs on the support panel clear the front panel.

7. Remove the Rear Panel Assembly.

Assembly Removal and Replacement
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8. Remove the following cables from the main assembly board: 

9 

10 . 

11. 

12. 

13. 

14. 

l Disk drive cable. 
l Oscilloscope board cable. 
l Power supply cable. 
l CRT sweep cable. 
l HP-IB cable. 

Disconnect the keyboard assembly ribbon cable from the Main Assembly. 

Carefully place the instrument on its side. 

From the bottom of the instrument, remove the eight screws that secure the 
Main Assembly to the instrument cabinet. 

Set the instrument in the normal position. 

Slide the main assembly out of the rear of the instrument cabinet. 

Replace the Main Assembly by reversing this procedure. 

dC I Note d 
When you reinstall the top cover, insert the four screws on the sides of the cover 
f ust while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 

Removal and 
Replacement of 
the CRT 
Monitor 
Assembly 

The sweep board, CRT, and CRT yoke are all parts of one HP part number. They 
have been adjusted as a unit and should be replaced as a unit, rather than 
individually. Do not remove the yoke from the CRT. 

When necessary, refer to other removal procedures. 

1. Turn off the instrument and disconnect the power cable. 

2. Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

3. Lift off the top cover. 

4. Remove the Rear Panel, Power Supply, and Main Assembly. 

Discharge the post accelerator lead to the CRT monitoring band only. 
Components will be damaged if the post accelerator is discharged to other areas. 

5. Connect a jumper lead between the mounting band of the CRT and the shaft 
of a screwdriver. 

6. Discharge the CRT by placing the grounded screwdriver under the 
protective rubber cap of the post accelerator lead and momentarily touching 
the screwdriver to the metal clip of the post accelerator. 

The CRT may charge up by itself even while disconnected. Discharge the CRT 
before handling. Use a jumper lead to short the CRT post accelerator terminal to 
the CRT mounting band. 

HP 1652B/1653B Assembly Removal and Replacement 
Service Manual 6D-11 

d.
Note ..

Removal and
Replacement of
the CRT
Monitor
Assembly

Caution"

Caution.
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8. Remove the following cables from the main assembly board:

• Disk drive cable.
• Oscilloscope board cable.
• Power supply cable.
• CRT sweep cable.
• HP-IB cable.

9. Disconnect the keyboard assembly ribbon cable from the Main Assembly.

10. Carefully place the instrument on its side.

11. From the bottom of the instrument, remove the eight screws that secure the
Main Assembly to the instrument cabinet.

12. Set the instrument in the normal position.

13. Slide the main assembly out of the rear of the instrument cabinet.

14. Replace the Main Assembly by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

The sweep board, CRT, and CRT yoke are all parts of one HP part number. They
have been adjusted as a unit and should be replaced as a unit, rather than
individually. Do not remove the yoke from the CRT.

When necessary, refer to other removal procedures.

1. Tum off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the Rear Panel, Power Supply, and Main Assembly.

Discharge the post accelerator lead to the CRT monitoring band ouly.
Components will be damaged if the post accelerator is discharged to other areas.

5. Connect a jumper lead between the mounting band of the CRT and the shaft
of a screwdriver.

6. Discharge tbe CRT by placing the grounded screwdriver under the
protective rubber cap of the post accelerator lead and momentarily touching
the screwdriver to the metal clip of the post accelerator.

The CRT may charge up by itself even while disconnected. Discharge the CRT
before handling. Use a jumper lead to short the CRT post accelerator terminal to
the CRT mounting band.

Assembly Removal and Replacement
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7 . 

8 . 

9 . 

10. 

11. 

12. 

13. 

14. 

Disconnect the post accelerator lead from the CRT by firmly squeezing the 
rubber cap until the metal clip disengages from the CRT. 

Disconnect the following cables at the sweep board or CRT: 

l Intensity cable. 
l CRT Monitor ribbon cable. 
l Two CRT yoke cables. 
l CRT base cable. 

Slide the sweep board up and out of the cabinet slot. When installing the 
sweep board, it may be necessary to press on the center of the outer shield of 
the sweep board to allow the board to clear the cabinet support rib. 

Carefully place the instrument with the front panel facing down. 

Remove the four nuts securing the CRT to the front panel. 

Remove the sweep board guide. 

Remove the CRT. When reinstalling the CRT, place it with the post 
accelerator terminal toward the inside of the instrument, away from the 
sweep board. 

Replace the CRT Monitor Assembly by reversing this procedure. 

mlt I 
Note d 

If necessary, after replacing the CRT Monitor Assembly perform the CRT 
Monitor Assembly Adjustment procedures in section 4 of this manual. 

@lC I 
Note d 

When you reinstall the top cover, insert the four screws on the sides of the cover 
firstwhilemakin g sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 

Removal and 
Replacement of 
the Feet/Tilt . 
Stand 

When necessary, refer to other removal procedures. 

1 
. 

2. 

Turn off the instrument and disconnect the power cable. 

Remove the six screws from the top and the two screws from each side of the 
instrument’s top cover. 

3 . 

4. 

5 . 

6 . 

Lift off the top cover. 

Remove the Rear Panel, Power Supply, Main Assembly, and CRT Monitor 
Assembly. 

Remove the three screws securing each foot/tilt stand to the bottom of the 
instrument cabinet. 

Replace the feet/tilt stand by reversing this procedure. 

Id 
Note d 

When you reinstall the top cover, insert the four screws on the sides of the cover - 
f rrst while making sure the cover fits into the grooves of the instrument cabinet. 
Then insert the six screws in the top of the cover. 
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7. Disconnect the post accelerator lead from the CRT by firmly squeezing the
rubber cap until the metal clip disengages from the CRT.

8. Disconnect the following cables at the sweep board or CRT:

• Intensity cable.
• CRT Monitor ribbon cable.
• Two CRT yoke cables.
• CRT base cable.

9. Slide the sweep board up and out of the cabinet slot. When installing the
sweep board, it may be necessary to press on the center of the outer shield of
the sweep board to allow the board to clear the cabinet support rib.

10. Carefully place the instrument with the front panel facing down.

11. Remove the four nuts securing the CRT to the front panel.

12. Remove the sweep board guide.

13. Remove the CRT. When reinstalling the CRT, place it with the post
accelerator terminal toward the inside of the instrument, away from the
sweep board.

14. Replace the CRT Monitor Assembly by reversing this procedure.

Ifnecessary, after replacing the CRT Monitor Assembly perform the CRT
Monitor Assembly Adjustment procedures in section 4 of this manual.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top ofthe cOVer.

When necessary, refer to other removal procedures.

1. Turn off the instrument and disconnect the power cable.

2. Remove the six screws from the top and the two screws from each side of the
instrument's top cover.

3. Lift off the top cover.

4. Remove the Rear Panel, Power Supply, Main Assembly, and CRT Monitor
Assembly.

5. Remove the three screws securing each foot/tilt stand to the bottom of the
instrument cabinet.

6. Replace the feet/tilt stand by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Assembly Removal and Replacement
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cable: HPASIAL TO MIDDLE EAST Tel: (-40-4) 955-1500 Hewlett-PICkard Aultralla Ltd,

AND AFRICA Herdsman Bull,.. Park
JAPAN Hewlett-Packard S.A. WESTERN USA Cnr. H....& Gould 81.

r Vokog_-Packard Ltd. International SaJes Branch Hewlett-PICkard Co. OIIOIIIE PARK, W.A. 8017
3-29-21, Tak_H~aahl Middle EatlAfrica 5181 Lankershlm Blvd. Tel: (6119) 441-8000
Sugi""';'Ku. TOKYO 168 7, rue du BoIHu-lan NOIlTII HOlLYWOOD, CA 91801 Fax: (81/9) 242-1882
Tel: (61/3) 331-8111 P.O. Box 364 Tel: (616)50&-5800 Cable: HEWPARD P.-th
Fax: (8113)335-1-478 1217 MeyrIn 1

Sydney, Na. SouthGElEYA, Swltz8r1and ALGERIA
UNITED KINGDOM Tel: (-41/22) 780 7111 Hewlett-Packard Trldlng $,,\. Wei.. Office
Hewlett-PICkard Ltd. FIX: (41122) 783 7535 Buruu de Liaison Hewlett-PICkard Austrllla Ltd.
Nine MIIlI RIde 71, Lot. BenachotJr Abdelkader 17.23 TallYfII'a Road-- CANADA CHEIIAQA P,O, Box308
Berkshire. RG113LL Hewlett-Packard (Canada) Ltd. Tel:(213)281 0287 NOIlTII RVDE, N.S.W. 2113
Tel: (44/34)477-3100 8877 Goreway DrIve FIX: (213) 281 0267 Tel: (8112)_
FIX: (44134)476-3528 ...-sAUQA, Ontario L"V 1M8 TelIX:_83161 Fax: (81/2)888-9072

EASTERN EUROPE
Tel: (-416) 678-9430 c.ble: HEWPARD Sydney
Fax: (416) 673-7253 ARGENTINA

Hewlett-Packard GmbH Hewlett-Packard Argentina B.A. AUSTRIA
~1 LATIN AMERICA Montane18S 2140/50 Hewlett-PICkard GmbH
P.O. Box 72 HlIWIetI:-Packard Company 1428 IUENOS AllEI VerkautsbOto Gra
1222 VIEIIIA. Al.lIIrIa latin AmerIcan Region, Miami OffIce Tel: (6411) 781 _ Gronenhofltr8818 94
Tel: (43/22212500-0 7208N.W.31stSt. (6411)781-4090 8052QRAZ
Fu: (043/222)25()()..<t44 _FL33122 Tel: (43/318) 28 3068
Telex: 134 425 United States AUSTRALIA FIX: (43/318) 28 1756

NORTHERN EUROPE (305) 5lJO..1-400110101 Telex: 312375

Hawlelt·Packard S.A.
fax: (305)5lJO..1"2711"28 Brlsbene, Queensland

Hewlett-Packard GmbH
Van der Hooplaan 241

TeItx: 441603HPMIAMI 0"1ce Lleblg8188 1
Hewlett-Packard Australia Ltd.

P.O. Box 999 UNITED STATES OF P.O. Box"
1185 LN AlllTB.VEEN 10 Payna Road 1222YIENNA
Tho NethaItand. AMERICA TIE GAP, Queanaland 4081 Tel: (43/222) 2500-0
TtI~ (31/20) 547 9999 ClIItomIr IntonnIBon CtttItr Tel: (6117)300-4133 Fax: (043/222) 2500 -""
FIX:(3112O}431120 (800)752-<1900 FIX: (6117) 300-5592

Telex: 18919 hpner nl 6:00 AM 10 5:00 PM Pacific TIme Telex: ..2133 BAHRAIN
Cable: HEWPARO Brisbane

Will Pharmacy and Drugatort
P.O. Box 648
IIANAIIA
Tel: (973) 25 81 23- Fax: (973) 23 38 38
Telex: 8550 WAEL BN



n 
SALES OFFICES 

2 Arranged alphabetically by country (cont’d) 

BARBADOS 
Computers CL Controls (Barbados) Ltd. 
suite 5,lat Floor 
Wlidey shopping Plaza 
ST. MCHAEL 
Tel: (809) 429-4103 
Fax: (809) 429-4103 

BELGIUM 
Hewiett-Packard Beigium S.A./N.V. 
Bivd de la Woiuwe, 100 
Wduwedal 
12OOBMJWElS 
Tel: (32/2) 76131 11 
Fax: (3212) 783 08 13 

BENIN 
Engineering Business 
21, Route du Canal 
zone3 
04 B.P. 1357 

ivory coast 
Tel:(225)215024 
Fax: (225) 35 37 90 

concept (E.B.C) 

BERMUDA 
Applied Computer Technologies 
17 Reid St. 
HAMnTDN5 
Tel: (809) 295-1818 
Fax: (809) 292-7967 
Telex: 380 3589/ACT BA 

BOLIVIA 
S&M Ltda. (Sistemas de 
importation y Sewicios Ltda.) 
Gabriel Gozaivez 221 
Casiiia 4084 
LAPK 
Tel: (591/2) 3409621 

383385/343245 
Fax: (591/2) 359288 

BRAZIL 
Edisa informatica $.A. 
Alameda Rio Negro, 750.Aiphaviiie 
08454-BMUEMP 
Tel: (55/l 1) 709-1444 
Fax: (55/l 1) 709-1244 
Teiex: 1171351 

Edisa informatica &A. 
Rua dos And&as, 1001-10 andar 
9002O-PDRTO AMRE~RS 
Tel: (55/51) 225-7188 
Fax: (55151) 225-4080 
T&x: 515883 

Edisa informatica $.A. 
Av. Eng. Abdias de Carvaiho, 111 l-5 andar 
50751-REClFE-PE 
Tel: (5518 1) 227-2722 
Fax: (55181) 228-3793 
Telex: 812904 

Edisa informatka $.A. 
Ptaia de Botafogo, 228-4 andar 
22250-M DE JANEIRO-RJ 
Tel: (5512 1) 552-0222 
Fax: (55121) 551-1449 
Telex: 2121905 

BRUNEI 
Komputer Wisman Sdn Bhd 
Room 1,3rd Floor 
Jaian Tutong 
B-w- 
BRWElDABJWl.EY 
Tel: (87312) 23918 
Telex: 0809 2447 

BURKINA FASSO 
Engineering Businem Concept @B.C.) 
21, Route du Canal 
04 B.P. 1357 
MIDJAN 
m- 
Tel: (225) 2150 24 
Fait: (225) 35 37 90 

CANADA 

Alberta 
Hewiett-Packard (Canada) Ltd. 
150 - 8th Avenue S.W. 
CAMMY, Alberta T2P 3Y7 
Tel: (403) 282-0777 
Fax: (403) 237-9309 
Hewlett-Packard (Canada) Ltd. 
11120-178th Street 
EDMOUTON, Alberta T5S lP2 
Tel: (403) 486-6666 
Fax: (403) 489-8784 

British Columbia 
Hewlett-Packard (Canada) Ltd. 
10891 Shellbridge Way 
m-9 
British Columbia V8X 2W8 
Tel: (804) 270-2277 
Fax: (804) 270-0859 

Manitoba 
Hewlett-Packard (Canada) Ltd. 
1825 ink&r Bivdl 
WlHMPEa, Manitoba R2x lR3 
Tel: (204) 894-2777 
Fax: (204) 894-3901 

Nova Scotia 
Hewlett-Packard (Canada) Ltd. 
201 Browniow Avenue 
DAMWUTH, Nova Scotia 838 lW2 
Tel: (902) 488-4725 
Fax:l(902) 488-2817 

Hewlett-Packard (Canada) Ltd. 
475 Hood Rd., Unit #2 
MARKHAM, Ontario L3R 8Hl 
Tel: (418) 479-1770 
Fax: (418) 479-3105 

Ontario 
Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontario N8E 2S5 
Tel: (519) 888-9181 
Fax: (519) 888-9145 

Hewlett-Packard (Canada) Ltd. 
8877 Goreway Drive 
MlSSfSSAUGA, Ontario L4V lM8 
Tel: (418) 878-9430 
Fax: (418) 878-9421 

He&&Packard (Canada) Ltd. 
2870Q- Dr. 
OTTAWA, Ontario K2B 8Kl 
Tel: (813) 820-8483 
Fax: (813) 820-0377 

Quebec 
Hewlett-Packard (Canada) Ltd. 
17500 Trans Canada Highway 
South service Road 
KIRKLAND, Quebec HQJ 2X8 
Tel: (514) 897-4232 
Fax: (514) 897-8941 

Saskatchewan 
Hewlett-Packard (Canada) Ltd. 
#1,2175 Airport Rd. 
SASKATOON, Saskatchewan S7L 7El 
Tel: (308) 242-3702 

CHILE 
Avanzados Sistemas de 
Conocimientos S. A. (ASC) 
Austria 204 1 
SANTlAoO 
Tel: (5812) 223-5946/8148 
Fax: (5812) 223-1912 

CHINA, PEOPLE’S 
REPUBLIC OF 
China Hewlett-Packard Co., Ltd. 
38BeiSanHuanXiRoad 
Shuang Vu Shu, Hai Dian District 
P.O. Box 9610 

Tel: (88/l) 258-8888 
Fax: (88/l) 258-3207 

China Hewlett-Packard Co,, Ltd. 
28/F Shanghai Union Buikrling 
100 Van An Dong Road 
8lw@HAl2oooo2 
Tel: (88/2 1) 320-3240 
Fax: (88/21) 320-2149 

COLOMBIA 
Carbajai S.A. 
Caiie 29 Nom No. 8 A 40 
Apartado Aereo 48 
CAU 
Tel: (5703) 875 0 11 
Fax: (57/23) 888 488 

COSTA RICA 
I.$. de Costa Rica $.A. 
Caiie 25, Avs. 8 y 8 No.848 
SAN JOSE 
Tel: (5018) 33 3722 
Fax: (5018) 55 3528 

CYPRUS 
Telerexa Ltd. 
P.O. Box 1152 
Vaientine Hou8e 
8 Strursandrou St. 
MICOSIA 
Tel: (357/2) 445 828 
Telex: 0805 5845 tim cy 

DENMARK 
He&&Packard A/S 
Birker#d Kongevew 25 
-m 
Tel: (45/42) 8188 40 
Fax: (45/42) 8158 10 

Hewlett-Packard A/S 
Voidbjergvej 18 
824ORlS8KOV,Aarhus 
Tel: (45/08) 17 80 00 
Fax: (45108) 17 80 58 
Telex: 37409 hpas dk 

DOMINICAN REPUBLIC 
Esacomp S.A. 
Ediftcio Mercantii dei Caribe 
Ave. John F. Kennedy No. 11 
P.O. Box 1496 
SANTODOMNW 
Tel: (809) 587 3241 
Fax: (eoS) 588 9774 
Telex: ITT 348 0439 

ECUADOR 
CYEDE Cia. Ltda. 
Avenida Eioy Aifaro 1749 
YBelgh 
Cadiia 8423 CCI 
QUITO 
Te& (593) 245-0075 
Fax: (593) 224-4223 
Telex: 39322548 CYEDE ED 

EGYPT 
intemationai Engineering Associ&a 
8 Et Gamea Street 
AWZAMIRO 
Tel: (2012) 712188 
Telex: 93830 IEA UN 
Cabie INTEGASSO 

EL SALVADOR 
IPESA de Et Salvador $.A. 
29 Avenida Norte 1223 
MN 8AlMDoR 
Tel: (503) 288 858 
Teiex: 30120539 IPESA SAL 

FINLAND 
Hewlett-Packard Oy 
Pi@ankaiiiontie 17 
02200 EWOO (Hddnki) 
Tel: (35810) 887 21 
Fax: (35810) 887 22 77 

Hew&t-t-Packard Oy 
VIiMnkatu 9 C 
40100 JYVW 
Td: (358141) 2185 11 

Hewtett-Packard Oy 
v0Me57 
90500olAu 
Tel: (358181) 340 144 
Fax; (358181) 340 145 

SALES OFFICES
Arranged alphabetically by country (cont'd)

BARBADOS BRUNEI _·P""ord (Canada) Ltd. DENMARK
Comput_ &Controla (Barbadoa) Ltd. Komput.. Wiaman Scln She! 2670Q_0<. _·_ardAiS
$uh,5, 1st Floor Room 1, 3rd Floor OTTAWA, Ontario K2B 8K1 Blrkar;d KongovIjan 25
Wildey Shapplng Plaza Jllan Tutong Tal: (6'3)820-6483 3480_1R;D
IT.IICHAIL os_an FIX: (613) 820-0377 Tal: (<5/<2)81 58 '0
Tal: (809)4~ 103 -.DAJIUIIALEM Fax: (<5/42)815810
FIX: (809)429-4103 Tel: (873/2) 23918 Qu...... H_·PICl<ord AlSTalex: 0809 2447 H_·Packord (Canada) Lid. Valdbjargwl '8BELGIUM

BURKINA FASSO
17~TranIC~aH~hwsY 62'0 _DV, Aarhuo

_·Packard Balg~mS.A-/N.V. South_Rood Tal: (45/08)17 80 00Blvd do. Waluwo, 100 Englnearlng BuIl_ ConcapI(E.B.C.) K_, Quebac H9J 2X8 Fax: (45/06) 17 60 58
Waluwod. 21, Route du canal Tal: (514) 697-4232 TtIex: 37409 hpudk
'200 IIIUIIILI 04 B.P. 1357 Fax: {6141697-694'
181:(32/2)7613111 - DOMINICAN REPUBLICFax: (3212)763 08 13 Ivoly Cooat

Se.ketch.wen _pS.A.Ttl: (225) 21 50 24
Hewlett-Packard (Canada) Ltd. Edlflclo Mereantll del tarlbtSENIN FaX: (225) 35 37 90
", 2'75 Airport Rd. Ave. John F. Kennedy No. 11Engl_ng _ Concapt (E.8.C)

CANADA 8A1KATOON, SlakatChewan S71. 7El P.O. Box 149621, Rout. du Canal
Tal: (308) 242-3702 1AllT0_

zone 3
Alberta Tel: (800) 567 3241

04 B.P. 1357
Hewlett-PICkard (Canada, Ltd. CHILE Fax: (809) 568 9774- 150 • 8th Avenue S.W. AvanwlOI Sllttmll de Telex: lIT 348 0439IvolyCooat
CALGARY, Alberta T2P 3Y7 Conoclmlent08 S. A. (ASC)Tal: (225) 2' 50 24
Tal: (403) 262-on7 Austria 2041 ECUADORFax: (225) 35 37 90
Fax: (403)237·9309 IAllTlAOO CYEDE Cia. Ltda.

BERMUDA _·PICl<ord (Canada) LId. Tal: (5612)223-5948/6146 AYllI'Ilda Eloy Alfaro 1749
1112G-178th Sireet Fax; (56/2) 223-1912 yBalg"Applied Computer Tethnologies
EDMONTON, Alberta 1SS 1P2 Caall. 8423 CCI

17 ReId SI. Tal: (4031486-6666 OUITO
HAa.T0II5

Fax: (403)4a9-6784 CHINA, PEOPLE'S Tal: {59312;s.Q075
Tal: (809)295-'616 REPUBLIC OF Fax: (5931224-4223FIX: (809) 292·7987 Brlll.h Columble ChIna Hewlett-Packard Co., Ltd. Talex: 39322548 CYEDE EOTelex: 380 3589/ACT BA Hewlett-Packard (Canada) Ltd. 38 Bel San Huan Xl Road

10691 Shellbrldge Way Shuang Yu Shu, Hal DIan DistrICt EGYPTBOLIVIA 1lICI8IOIIl, P.O. Box 9610 Intamatlonal Engl_ng-'"SI. Ltd.. (SlsIernu de British Columbl8 vax 2W8 ....... 8 EI GIrnea StreelImportaclon yServicios LId•.) Tal: (804) 271l-2277 T.: (5811) 258-6668 AGUZA!CAIIOGabrIel GozaJvez 221 Fax: (804)27Q.0159 Fax: (8611) 256-3201 T8I: (20/2) 112188
Cullla4084

China Hewlett-Packard Co" Ltd.
Talex: 83630 lEA UN

LAPAZ Menltoba Cable: INTEGASSDTel: (691/2) 340962/ Hewlett-Packard (Canada) Ltd. 28/F Shanghai Union Bulldlng
383365/343245 1825 Inkst« Blvd. 100 Yan An Dong Road ELSALVADORFax: (591/2)359268 ....a, MM"oba R2X 1R3 1H~200002

IPESA de EI Salvador S.A.
Tal: (204) 61l4-2n7 Tal: (58/21) 320-32'0

29 AYllI'Ilda Norte 1223BRAZIL Fax: {2041694-390' Fax: (86/21) 326-2149
IAN SALVADOREdlsa Inlormatlce S.A.

Nove Scotle COLOMBIA Tal: (500)268 658
Alameda Rio Negro, 150-AlphavUIe

TeIIx: 301 20539 IPE$A SAL
0&454-UM1ENoSP Hewlett-Packard (Canada) Ltd. Carbajal S.A.
T" (55111)7Q9.'''' 201 Brownlow Aveooe Calle 29 Norte No. a A40 FINLANDFax: (55/1 1) 109-1244 DARTIIOUTH, Nov8 Scotia B38 1W2 Apartado Aereo 46

H_·Packard DyTalex: 117135' Tal: (9021468-4725 CAU
Pilapan......lle '7Fax: (902)466-2817 Tel: (57/231675 011
02200 EIPOO(_Edlsalntormatlca S.A. Fax: (57/231688 468
Tal: (358/0) 687 21Aua dol Andradll, 1001-10 and., H_·_(Canada) LId.

9002O-PORTO ALEGRE-AS 475 Hood Rd., Un" t2 COSTA RICA Fax: (358/0)687 22 77
Tal: (55/5') 225-7158 _HAIl, Dnlat10 L3R 6H'

1.$. de CoIta RIca SA. H_.packord DyFax: (55/51)225-4060 Tal: (418)479-1770
Calle 25, Ava. 6Y8 No.648 VllnOnkItu 9 CTelex: 515663 Fax: (416) 479-3105
9AN.IOIE '0100 nvAIKYU

Edlsa Informltlea S.A. Ontario Tel: (SO/6) 33 3722 TII:(358/41)218511
Av. Eng. Abdias de Carvaltto, 1111-5 andar Hewlett-Packard (Canada) Ltd. Fax: (SO/6) 55 3626

_·PICl<ord Dy50751..f1£CFE·PE 552 Newbold Street
CYPRUS V8ItatIe57Tal: (55/61) 227·2722 L_Ontario N6E 2S5 905000ULUFax: (55/81)228-3793 Tel: (519) 688-9181 Telerexa ltd.

Tel: (358181) 3-40 144TeleX: 812904 Fax: (519) 686-9'<5 P.O. Box 1152
Fax: (358/81) 340 145Valentine Houae

Edlla Informatlce S.A. H8WI8tt-Packard (Cln8d8) ltd. 8 StuMndrou St.
Prall de Botalogo, 228-4 andar 58n GortwIy Drive IICOIIA22250-11IODE_AJ .......UGA, Ontario l4V 1M8 Tel: (357/2) 445 828
Tel: (55/21) 552-0222 Tal: (416)676-9430 Telex: oeos 5845 tlrx t::'IFax: (55/21)551-1449 Fax: (418) 678-9421
Telex: 2121905
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Aix-En-Provence 
Hewbtt-Packard France 
ZIMOrClIrOB 
Rue Berthdot 
13783 LB8 MluE8 wex 
Tel: (33) 42 24 32 43 
Fax: (33) 42 58 48 72 
TebxI 410 770 

Borderux 
HewMt-Packard France 
DomalnedeP6Ju8 
5, avenue de Pythagore 
33700 -c 
Td:(33)58340084 
Fax:(33)58348084 
Tebxi 550 105 

Brest 
Hewbtt-Packard France 
UC Kqaradec 
8,rueFemandForest 
2823wouEBMw 
Tel: (33) 98 4187 00 
Fax: (33) 08 4174 77 

Grenoble 
Hewlett-Packard France 
57, chemin du Vleux Ch6ne 
ZIRST 
38240 MEYUN 
Tek(33)78803840 
Fax: (33) 78 4105 38 

Lille 
HewIett-Packard France 
Part d’activlt6s de8 Pr& 
1, rue Papin 
50558vluEMEuvE~Asca 
Tel: (33) 20 47 78 78 
Fax: (33) 20 33 38 77 
Telex: 180 124 

Lyon 
Hewlett-Packard France 
Chemin dea Moullh98 
BP 182 
80131 ECUUY C6dex 
Tel: (33) 72 20 32 03 
Fax: (33) 78 33 40 82 
Telex: 310 817 

NM 
Hewlett-Packard France 
Lea Cardoulinea - B&t. 2 
Route de8 DolInes 
Sophia Antlpolb 
08580VAUONME 
Tel:(33)03853040 
Fax:(33)03853134 

Orl68ns 
Hewlett-Packard France 
Part Tertlaire H6liopolis 
Route de my 
45380 LA CHAPEUE ST MEWIN 
Tel: (33) 38 43 04 58 
Fax: (33) 38 88 22 81 
Telex: 783 407 

OWY 
Hewlett-Packard France 
Zone lndwtridb de Courtaboeuf * 
1, avenue du Canada 
01047LE8ullBC6dex 
Tel: (33/l) 69 82 60 60 
Fax: (33/l) 80 82 60 81 
Tekx:600048 

Rennea 
HewMt-Packard France 
Pare d’octlvlt6a de la Poterie 
Rue LouI8 Kwautret-Botmel 
35ooomNE8 
Tel: (33) 00 5142 44 
Fax: (33) 00 32 20 10 
TeIw 740 012 

Rouen 
Hwbtt-Packard France 
PAT Lavatine 
3, rue Jacquee Monod 
BP 228 
78138 MONT=BMMNAN 
Tel: (33) 35 50 10 20 
Fw:(33)355085 11 
T&x: 770 035 

strasbourg 
Hewlett-Packard France 
4,ruedelaFalw&ria 
Part Club de8 TcLnnerles 
BP40 
87381 IMOMEIM C&ex 
Tel: (33) 88 78 15 00 
Fax: (33) 88 78 17 83 
Tdex: 800 141 

Toulouse 
Hewlett-Packard France 
lnnoparc 
BP 187 Voie no 7 
31328 LAMaiL C&x 
Tel: (33) 6130 1140 
Fax: (33) 8130 10 07 
Telex:531830 

GERMAN FEDERAL 
REPUBLIC 

HEADQUARTERS 
Hen&M-Packard GmbH 
Herrenberger Strasse 130 
7030 BdBlmEN 
Tel: (40/7031) 14-O 
Fax: (4017031) 14-2000 

Hewlett-Packard GmbH 
Bad Homburg 
Hewlett-Packard-%- 
838oBADHoMBuM 
Tel: (40) 8172 18-O 
Fax: (40) 8172 l&1300 
Telex: 410 844 hpbhg 

Berlin 
Hewlett-Packard GmbH 
ultzowplatz 15 
1000BERllN30 
Tel: (40130) 2500 02-O 
Fax: (4000) 2500 02-62 
Telex: 018 3405 hpbin d 

B&biingen 
HwIett-Packard GmbH 
Schkkardtiraw 2 
7030- 
Td: (40/7031) 845-g 
Fax: (40/7031) 845-420 

Bonn 
Hewlett-Packard GmbH 
Friedrich-Ebert-All28 
53gOBOMl 
Td: (401228) 23400-l 
Fax: (401228) 235 3 15 

Dortmund 
Hewlett-Packard GmbH 
SchleeMrawe28 
48ooBApbrbeck 
TeJ: (401231) 45001-O 
Fax: (401231) 45001-37 
Telex: 822858 hepdod 

Frankfurt 
HewhM-Packard GmbH 
Reparaturzentrum Frankfurt 
Bemer Stra88a 117 
8ooomANKFlm88 
Td: (40180) 5000 80 
Fax: (40180) 6ooo 8-200 
Telex: 412 815 hpffm 

Hamburg 
Hewbtt-Packard GmbH 
Kapstadtring 5 
2oooHAmJM80 
Tel: (4OM) 83804-g 
Fax: (40140) 83804-327 
Telex: 2163032 

Hennover 
Hewlett-Packard GmbH 
Helderlng 37-30 
3000 HAMOVER 81 
Tel: (40/511) 57M-O 
Fax: (401511) 5708-128 

Mannheim 
Hewlett-Packard GmbH 
Rcmslaw Weq 2-4 
8800-31 
Tel: (40182 1) 7005-O 
Fax: (40162 1) 7005-200 
Telex: 482105 

Munchen (Munich) 
Hewlett-Packard GmbH 
Esdwnstrafuw5 
8028 TAUFKIRCHEN 
Tel: (40180) 81207-O 
Fax: (40180) 81207-300 
Tebx: 0524085 hpmch 

NUmberg 
Hewlett-Packard GmbH 
Emmerlcher Strasee 13 
8500wBNBERo10 
Tel: (40/011) 5205-O 
Fax: (401011) 5205-140 
Telex: 823880 

Ratingen 
Hwbtt-Packard GmbH 
BerlInor Stra8sa 111 
403MATlNMWl 
Tel: (4012102) 404-g 
Fax: (40/2102) 404-3Og 
T&XI 8589070 

Ulm 
HwIett-Packard GmbH 
Mowr8chmltt8trauw 7 
7810NEuuw 
TeI: (491731) 7073-O 
Fax: (401731) 7078-88 
Tebx 712818 

Waldbronn 
HwMt-Packard GmbH 
ErmlitcAlI8e 
7517 WADBRONN 2 (Karbruhe) 
Tel: (40/7243) 602-O 
Fax: (49/7243) 602-512 
TeIex: 7285743 

GHANA 
Engineering Budnem Concept (E.B.C.) 
21, Route du Canal 
zone3 
04 B.P. 1357 
ABIDJAN 
ivory- 
TeI: (225) 3150 24 
Fax: (225) 35 37 00 

See United Kingdom 

GREECE 
Hew&Packard Helh 
32, KiffMar, Avenue 
15125 Amarouwbn 
ATHENB 
GfHC@ 
TeI: (3fMl) 882 88 11 
Fax: (30/l) 883 20 78 
TeIw 218588 hpat gr 

GUATEMALA 
IpesadeGuatemala 
Avenlda Reforma3-48, ZonaB 
WATEMAlAcm 
Tel: (502) 231-7853 
Fax: (502) 231-8827 
Telex: 3055785 IPESA GU 

HONG KONG 
Hewlett-Packard Asia, Ltd. 
22/F, Bond Centre, Weat Towu 
89 Queenaway Central 
HOMOKONQ 
Tel: (85215) 848-7777 
Fax: (85215) 888-4007 
Cable HEWPACK HONG KONG 

El
r FRANCE Ora, BObll"llen ReII"llM

Hew\ItI-PIcIwd fl'lnCl HtwIItt-PlCkard GmbH _·PIcIwd GmbH
AIl'·En·P........... lone InMtrIIIII dI Courtlbotuf 8chlckardatrule 2 BIrlI,* 8tr... 111
HtwIItt·PICkIrd France 1. avenue du CInIda 7030*-" 40301IA_l
Zl_B 91847 LI. ULII~ Til: (48n031) 145-0 Tel: (41/2102) 404-0Ruo_ To: (3311) IB 92 eo eo Fox:(4In031)~28 FIX: 141/21021_
13713L1....~ FIX: 133/1) IB 92 eo Bl TtlIX: 8588070
To: 133142 24 32 43 Telox: BOO 048 Bonn
Fox: (33) 4211 41 72 HIWIett-PlCkard GmbH Ulm
TtItx: 410 170 ".nn.. Frlldrlch·Ebert·Al\ee 26 Htw\In·PICkIrCl GmbH

HtwIett-P1Ckatd FrtnClI 5300_1 Mellnchmlttltralle 7
Borduux Parc d'ICtIYIttI de II Poterle Tel: (49/228) 23400-1 7910., ....
HIwIItt·PICkatd francl Rue Loul. Knutrtt·Botmll Fox: {4II22BI235 315 To: {4I1T311 7073-0
DomIIne de Niue 35000_ FIX: {4I1T3117078-e8
5•.-do PythIgOrll To: 133111 5142 44 Dortmund TtlIX: 712B18
33700~ FIX: (33111 32 28 11 _·PIICIwd GmbH
Til: (33) 56 a4 00 84 TeIU 740 912 8chlelfltr_ 28 W.lclbronn
Fox: 133158 34 eo 84

_ DCIlITIlUIID-Apbock
HtwIItt·PIckard GmbH

TtIex: 510 106 Rouen Tel: (49/231) 45001-0 Ermlla-Alleo
Hewlett-PICkard France FIX: (411231145001-37 7517.~ 2{KJrlIruhol

B...I PAT lIvatine TtlIX: 922858 hepdod To: {4I/72431 IONl
Htw\Itt·PIICkIrd France 3, rue JICqUII Monod FIX: (41/72431 802-512
V£~ BP228 Fr.nkturl TtlIX: 7285743
8, rue Ftmand FortIt 7613811ONT-IT-AIQIUIf HIMIItt-Pa1l'd GmbH
28239 QOUIIIIOU To: 133135 511120 RtpIrIturzentrum Frankfurt GHANA
111:(33)08418790 Fax: (33)35 50 85 11 Berner StrtIte 117 Engl_ BuIl_ ConoIpl(~B.C.1

FIX: (33111 4174 n TtlIX: no 035 BOOO _PUIlT II 21, Route du Canal
Tel: {4I/1115OOO 80 Z... 3

arenoble Slr••bourg FIX: (49/99) 5000 6-200 04 B.P, 1357
Hewlett-Packard France HewIett·PICkIll'd France Telox: 412815 hpIIm -57, chemin du VleUx Ch6nl 4, rue de .. F..."... lvoty Coast
ZlRST Pare Club del TInnerIeI H.mburg Tel: (225131 50 24
38240 .-vLAN BP40 Hentt-Packll'd GmbH FIX: (225) 35 37 90
Tel: 133178 90 38 40 87381~~ Kepltldtrlng 5
Fox: (33) 78 41 05 38 Tel: (33) II 78 15 00 2000_80 GREAT BRITAIN.r Fox: (33111 78 17 83 Tel: (41140) 83804-4

See Unlled KingdomL111e TtlIX: B90 141 Fox: (49/40113904-327
HftIett·PiUlI"d FrllllOl TIIeX: 2183032

GREECEPore d'ICIlvlt6o dOl P" Toulou..
1, rue Plpln HewIett-PlOkard France Hannover H4M\1tt-Packard H,II..

51858 VUENEUVE D'A8CQ Innopere: Hewlett-PICkard GmbH 32, KIffIIIIII AYII'IIJI
Tel: (33) 20 47 78 78 BP 187 Volt nf 7 HoIdorlng37-31 15125Am1r_
FIX: (33120 33 38 77 31328U11llE~ 3000_81 A_
TtlIX: 180 124 Tel: (331 81 3111 40 Tel: (41/51115706-0 G.-

Fox:(33181391017 Fax: (49/51 1)5708-126 Tel: (3011) 8B2 II 11
L,on TtlIX: 531139 FIX: (30/1) 113 28 78
HtwIett-PlICIl:ard FrlnOl Mannhelm Telex: 218588 hpat gr
Chemin del MouIIIII GERMAN FEDERAL Hewlett-Paili'd GmbH
BP 192 REPUBLIC RoMIauer Weg 2-4 GUATEMALA
11131 ECIILLY~ 8900_31 l"""deG_.
Tel: 133172 28 3213 HEADQUARTERS Tel: (411821) 7005-4 A__ 3-48. lonIl

Fax: (33) 78 33 49 82 Hewlett-PICkard GmbH Fax: (481621) 7005-200 QUATIIW.A CITY
1e1ex:310817 Herrenberget Strait 130 Telex: 482105 Tel: (802) 231·7853

7030*-" Munchen (Munich)
Fax: (502) 231-e627

Nice Tel: (4117031) 14-4 TtlIX: 3055785 IPESA GU
Hewlett-Packard France Hewlett-Packard GmbH
lei C8rdoull,. • BAt. 2

Fax: (48/7031) 14-2999 Elchenetr.... 5 HONG KONG
_doIDoHneo Hewlett-PICkard GmbH 8028TAUFIC_ H_·PIcIwd AliI, Ltd.
SopIlII AntIpoIiI BId Homburg Til: (049/88) 61207-0 22/F, Bond Centre. Welt Tower
oeseoY_ H_·P_ FIX: (41/99) 81207-300 99Q_Ctntrll
Tel' (33) 93 86 39 40 8380W_ Telex: 0624986 hprnch _"_
Fox: 133) 93 85 31 34 Tel: (49) 8172 18-0

NOmberg Tel: (852/5) 846-nn
Fax: (49) 8172 16-1300 Fax: (852/5) 888-4997

Or"'n. Telox: 410 844 hpbhg Hewlett-Packard GmbH CIbII: HEWPACK HONG KONG
Hewlett-PIckard France em_SV-13
Pare Tenl8lre H611Op0118 Berlin 8500...... '0
Rout. de Micy HIwtett-PlCkard GmbH Tel: (4I/911) 5205-0
45380 LA CHAPEW IT..... UlUowp/al< 15 Fax: (491911) 6205-140
Tel: (33) 38 4314 58 1000 IEIIIJN 30 TtlIX: 8238BO
Fax: (33l38 88 22 81 Tel: ("9130) 2500 02.Q
Telex: 783 497 Fox: (4I/30) 2500 02-82

Telex: 018 3405 hpbln d

r
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SALES OFFICES 

4 Arranged alphabetically by country (cont’d) 

HUNGARY 
Hewlett-Packard 
Accredit0 Office Hungary 
Radvany u. 7 
1118 BUDAPEST 
Tel: (38/l) 185 23 68 
Fax: (36/l) 165 10 85 
Teiex: 861227 632 

ICELAND 
Hewlett-Packard Iceland 
Htifdabakka 9 
110 REYKJAVIU 
Tel: (354/l) 67-1000 
Fax: (354/l) 67-303 1 
Teiex: 37409 

INDIA 

Bangalore 
Hewlett-Packard India Pvt. Ltd. 
29 Cunningham Road 
BANoAloBE 560 052 
Tel: (91/812) 261075 
Fax: (Q1/812) 261554 

Bombay 
Hewlett-Packard India Pvt. Ltd. 
Sahas 
414/2 Veer Savarkar Marg 
Prabhadevi 
BOMBAY 400 025 
Tel: (Q1/22) 4306155 
Fax: (9 l/22) 4307078 

Calcutta 
Hewlett-Packard India Pvt. Ltd. 
DBS Executive Centre 
8 Acharya J. C. Bose Road 
CALCUTTA 700 017 
Tel: (Q1/33) 444990 
Fax: (91133) 444614 

Hyderabad 
Hewlett-Packard India Pvt. Ltd. 
Q-5-13 Taramandal Complex 
9th Fioor 
Saifabad 
HYDERABAD500004 
Tel: (911842) 231756 
Fax: (Q1/842) 8313444 

New Delhi 
Hewlett-Packard India Pvt. Ltd. 
B-8 Jangpura 
Mathura Road 
NEW DELHI 110 014 
Tei: (91/l 1) 690329 
Fax: (91/l 1) 353315 

INDONESIA 
BERCA Indonesia P.T. 
Wisma Dharmaia Sakti 
10/F, Jl, Jendrai Sudirmar 
P.O. Box 41/JKPDS 
JAKARTA 10001 
Tel: (6212 1) 578-0005 
Fax: (62121) 570-1287 
Telex: 62065 BERCAMIA 

IRAQ 
Hewlett-Packard Trading S.A. 
(Service Operation) 
Al Mansoor City 6OQ/10/7 
BAWDAD 
Tel: (964/l) 54149 73 
Fax: (96411) 54149 73 
Telex: 212455 hepairagik 

IRELAND 
Hewlett-Packard Ireland Ltd. 
Temple House, Temple Road 
Biackrock, Co. DUBUW 
Tel: (353/l) 883399 
Fax: (353/l) 883742 
Telex: 30439 

ISRAEL 

Computation and Measurement 
Systems (CMS) Ltd. 
11, Hashiosha Street 
TEL-AVIV 67060 
Tel: (972) 3 5380-333 
Fax: (972) 3 5375-055 
Telex: 371234 HPCMS 

ITALY 

Anzola Emllia-Bologna 
Hewlett-Packard ltaliana S.p.A. 
Via Emilia, 51/C 
40011ANZOlAEMllJA-80lOGNA 
Tel: (3915 1) 73 10 6 1 
Fax: (39151) 73 48 30 
Telex: 5116 30 

BarI 
Hewlett-Packard ltaiiana S.p.A. 
Via Vitantonio di Cagno, 34 
70124 BARI 
Tel: (39180) 4107 44 
Fax: (39180) 4178 51 

Catania 
Hew&t-Packard ltaiiana S.p.A. 
Via Principe Nkoia, 43 G/C 
95126 CATANIA 
Tel: (39195) 37 10 87 
Fax: (SQ/QS) 38 85 69 

Corsica 
Hew&t-Packard ltaliana S.p.A. 
Via 0. di Vittorio, 10 
20094 COMIC0 (Ml) 
Tel: (3912) 440 83 51 
Fax: (3912) 440 95 64 
Telex: 440 9564 

Flrenze 
Hew&t-Packard itaiiana S.p.A. 
Via Sacco 8 Vanzetti, 1 
50145 FIRENZE 
Tei: (39/55) 3185 53 
Fax: (39155) 37 39 65 

Geneva 
Hewlett-Packard ltaiiana S.p.A. 
Viaie Brigata Bisagno, 2 
16129 GENOVA 
Tel: (3Q/lO) 54 1141 
Fax: (39110) 59 17 33 
Telex: 28 52 38 

Llmlto 
Hewlett-Packard ltaiiana S.p.A. 
Via Nuova Rivoitana, 95 
200Q0 IJMTO (Ml) 
Tel: (3912) 757 61 
Fax: (3912) 757 6230 
Telex: 32 31 16 

Napoll 
Hewlett-Packard itaiiana S.p.A. 
Via Orazio, 16 
80122 NAPOU 
Tel: (39/81) 761 14 44 
Fax: (39/81) 68 0164 
Telex: 7106 98 

Padova 
Hewlett-Packard ltaiiana S.p.A. 
Via Pelllzzo, 15 
35128 PADOVA 
Tel: (39149) 807 0166 
Fax: (39149) 77 30 97 
Telex: 43 03 15 

Roma-Eur 
Hewlett-Packard ltaiiana S.p.A. 
Via dei Tintoretto, 200 
00142 ROMA-EUR 
Tel: (3Q/6) 5 48 31 
Fax: (3916) 540 87 10 
Telex: 62 65 24 

Torino 
Hewlett-Packard ltaiiana S.p.A. 
Cm Svizzera, 185 
10149 TORINO 
Tel: (39/l 1) 74 40 44 
Fax: (3901) 77108 15 
Telex: 22 10 79 

IVORY COAST 
Engineering Business Concept (E, 
Angie Avenue J. Anoma et Bd. 
R@ublique 
08 B.P. 323 ABIDJAN 08 
Tel: (225) 32 50 2414148 70 
Fax: (225) 35 37 90 

JAPAN 

Aklta 
Yokogawa-Hewlett-Packard Ltd. 
Nihonseimei Akita Chudori Bldg. 
4-2-7 Nakadori 
AKITA 010 
Tel: (811188) 36-5021 
Fax: (811188) 36-5099 

Atsugl 
Yokogawa-Hewlett-Packard Ltd. 
Keno Kikaku Kogyo No. 2 Bldg. 
Q-32 Tamuracho 
ATSlJQl243 
Tel: (811462) 25-0031 
Fax: (811462) 25-0064 

Chlba 
Yokogawa-Hewlett-Packard Ltd. 
Fujimoto Daikhi Seimei Bidg. 
3-3-l Chuo 
MBA 280 
Tel: (811472) 25-7701 
Fax: (811472) 21-0382 

#B.C.) 

Fukuoka 
Yokogawa-Hewlett-Packard Ltd. 
Daisan Hakata-Kaisei Bldg. 
l-3-6 Hakataekiminami Hakata-ku 
FUUJOKA 812 
Tel: (81/92) 472-8731 
Fax: (8 l/92) 473-4745 

Hlroshlma 
Yokogawa-Hewlett-Packard Ltd. 
Yasuda-semei Hiroshima Bldg. 
6-l 1 Hondori Naka-ku 
-730 
Tel: (81/82) 241-0611 
Fax: (81182) 241-061Q 

Kobe 
Yokogawa-Hewlett-Packard Ltd. 
Towa BuiMing 
2-2-3 Kaigandori, Chuo-ku 
KOBE650 
Tel: (81178) 3926791 
Fax: (81178) 3926839 

Korlyama 
Yokogawa-Hewlett-Packard Ltd. 
Nihon-Dan&i-seimei Bldg. 
2 l-10 Toramaru-machi 
KOBlYAMAQ63 
Tel: (81/24Q) 39-7 111 
Fax: (81/24Q) 39-7234 

Kumagaya 
Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 Bldg. 
3-4 Tsukuba 
KUMAQAYA 360 
Tel: (811485) 24-6563 
Fax: (81/485) 24-9050 

Kyoto 
Yokogawa-Hewlett-Packard Ltd. 
Shin-Kyoto Center Bidg. 
614 Higashi-Shokoji-cho 
Karaeuma-nishi-iru, Shiokoji-dori 
Shimogyo-ku 
KVOTO 600 
Tel: (81/75) 343-0921 
Fax: (81175) 343-4356 

Mlto 
Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Bldg. 
l-4-73 Sannomafu 
MIT0 310 
Tel: (811292) 25-7470 
Fax: (8 l/292) 3 l-6589 

Mlyazakl 
Yokogawa-Hewlett-Packard Ltd. 
Nomura Shoken Bldg. 
4- 1-2 Tachibanadori 
Miyazaki-C. 
MlYmKl880 
Tel: (Sl/QSS) 23-7280 
Fax: (8 l/985) 23-7864 

Nagano 
Yokogawa-Hewlett-Packard Ltd. 
Nagano-Tolyekaijo Bldg. 
1081, Minamiagatamachi 
NAaHo380 
Tei: (811262) 24-8012 
Fax: (81/262) 24-8016 

EJ
SALES OFFICES
Arranged alphabetically by country (cont'd)

HUNGARY IRAQ Llmllo Fuku.....
Hewlett-Pac:f(ard HewIett·Packard Trading SA. Hewlett-PICkard ndana S.p.A. Yokogawa-Hewlett·plCkard ltd.
Accredn. 0fIIce Hungary (Servlce Operalkln) Via Nueva RIvo/tana, 95 DaIIan Hakata-Katael Bldg.
Radvanyu.7 AI Maneoor Clty609/10n 20090 ....0 (Mil 1.u Hakataeklmlnaml Haklta-tu
1118BUDAPEIT IA...,AD Tel: (39/2)757 61 AlKUOKA812
Tel: (38/1) 185 23 88 Tel: (984/1) 541 49 73 Fax: (39/2) 757 8230 Tel: (81/92) 472-8731
Fax: f36/1) 165 1085 Fax:(864/1)54149 73 7":323116 Fax: (81/92) 473--4745
TtIex: 861227 632 7..:212<55 """'raglk

N.poll Hlroshlm.
ICELAND IRELAND HewIett·Packard nallana S.p.A. Yokogawa-Hewlett.PlCkard LId.
Hewlett-Packard Iceland H_-Paokardll1land lId. Via Orazlo, 16 Y88Udwemel Hlrosnlma Bldg.
H,fdabakka 9 Temple House. Temple Road 80122 NAPOLI 8-11 Hoodoo Naka-ku
110 REYKoIAYIt Blackroclt, Co. DIaIN Tel: (39/81)78114 44 _730
Tel: (354/1) 67·1000 Tel: (353/1) 883399 Fax: (39/81) 68 01 S4 Tel: (81/82)241-0611
FlIlt: (3S4f1) 87-3031 Fax; (35311) 883742 Telex: 71 06 98 Fax: (81/82) 2.1-0619
Telex: 37409 Telex: 3lW39

PROV. KoINt
INDIA ISRAEL Hewlett-Packard Itallana S.p.A. Yokogawa-_-Packsrd lid.

Via PeIlIzzo, 15 TowaBulfdlng

B.ng.lore Computation and M88lIUI"eIY1efIt 35128 PADOYA 2-2-3 K&lg8nClorI, Chuo-ku

Hewlett-Packard India Pvt. Ltd, S"'.... (CMSllld. Tel: (39/49) 807 01 88 .0IE650
29 CUnningham Road ii, Hashlosha Street Fax: (3g/4g) 77 30 g7 Tel: (81n8) 392-4791

1ANGAL0IIl580 052 TB.-AYN67060 Telex: 43 03 15 Fax: (81/78) 392-483V

Tel: (91/812) 261075 Tel: (97213 5380-333
Rom..Eu,Fax: (91/812) 261554 Fax: (97213 5375-055 Korly.m.

Telex: 371234 HPCM$ H_·P_ ltallena S.p.A. Yokogawa-Hewlett·Packard Ltd.
Bomlllly VIa 081 T1ntoretto, 200 NIIlon-Oental-oeIme1 Bldil.
HewIett-Packard India Pvt. ltd. ITALY 00142 ROIIAoIUR 21-10 Toramaru-machl

Sah" Tel: (39/6) 5 48 31 KORIYAIIA 9G3

414/2 Veer Savarxar Marg Anzola Emilia-Bologna Fax: (39/6) S40 87 10 Tel: (81/249) 39--7111

Prabhadevl Hewlett-Packard Italian. S.p.A. T.lC 626524 Fax: (81/240) 3Q-7234

~Y400025 Via emilia, Sl/C
TorinoTel: (91/22) 4306155 .tOOll lIIZOLA ~-IOl.OQNA Kumq.y•

Fax: (91/22)4307078 Tel: (39/51173 1061 Hewlett-Packard Itallana S.p.A. yokogawa-_-_...d lid.
FIX: (39/51) 73~ 30 C.IO SYlZzera, 185 Kumllll8Yll Aaahl 62 B1d9.

Calculi. T":51163O 1014eTOfIINO 3-4 Ttukuba

Hewlett-Packard India Pvt. Ltd. Tel: (39/11) 74 oW 44 KUllAGAYA 360

DBS ExecuUve centre Barf Fax: (39/11) 771 08 15 Tel: (81/485)204-6583

8 AcI'larya J. C. BOIl AoacI Hewlett-Packard Italiana S.p.A. Telex: 22 10 79 Fax: (81/485) 24-9050

CALCUTTA 700 017 VII Vltantonlo di cagno, 34
Tel: (91/33) 444990 701241AR1 IVORY COAST Kyoto
Fax: (91/33) 444814 7e1: 139/80).1 07 .. Enolneerlng Busineas Concept (E.B.C.I Yokogawa-_.Pack.. lid.

F"" (39/801.17851 Angle Avenue J. Anoma et Bd. Sho·Ky". Center Bldg.
Hyde,.1Nul

C.t.nl.
R6puollque 614 Hlga8hl-ShokoJl-cho

Hewlett-Packard lnella Pvt. lid. 08 B.P. 323 AIID.IAN 08 Karaauma-nllhi-lfU, ShlOkoJl-dori

9-5-13 Taramandal Complex Hewlett-Packard hallana S.p.A. Tal: (225) 32 50 24/41 48 70 ShilTlOg)'O-ku

9th FJoor Via Principe Nicola, 43 GIC Fu; (225) 35 37 90 KYOTO 600
Salfabld 95126 CATAIIA T8I: (81/75)343-0921

ItYD<IlAIAD 500 00< Tal: (39195) 37 10 87 JAPAN Fax: (81/75):w3-4356

Tel: (91/842)231758 Fax: (39195)38 85 69
MiloFax: (91/842) 8313444 Aklhl

Corsleo Yokogawa.HewIett-PacI<ard ltd. Yokogan-Hewlett-Packard ltd.

New Deihl Hewlett-PICkard ltallana S.p.A. Nlhonoelmel AkJta ChudOl1 Bldg. MilO Mitsui Bldg.

Hewlett-Packard India Pvt. ltd. Via G. di YmorlO, 10 4-2-7 Nakadorl 1-4-73Sannomaru

B-8 Jangpura 20094 COIlIlCO (Mil AKrrA010 111'0310

Mathura Road Tel: (39/2) 440 83 51 Tel; (811188) 36-5021 Tel: (81/292)25..7470

NEW DELHI 110014 Fax: (39/2) 440 95 64 Fax; (81/188) 36-5099 Fax: (81/.292) 31-6589

Tel: (91/11) 690329 TeIu:: 440 9564
Fax: (91/11)353315

Fl,enze
Ateugl Mly.ukl
Yokogawa-HewIett·Packard ltd. YOkogawa-_·Packsrd lid.

INDONESIA HewIett·Packard Iialiana S.p.A. Keno KJkaku Kogyo No. 2 Bldg. _ SItoken Bldil.

BEReA Indonesia P.T. Via sacco • Vanzettl, 1 9-32 Tarnuracho 4-1-2 Tachlbana-dorl

Wisma Dharmala Sakti 50145 FIWIZE A11UCII243 MIy_I-(;.

10/F, Jl, JendraJ Sudlrman K.av 32 Tel: (39/55) 31 85 53 Tel: (81/462) 25-0031 IIYAZAICI880

P.O. Box 41/JKPDS Fax: (39/55) 37 39 85 Fax: (81/462)25-0064 Tel: (81/985) 23-7280

JAKARTA 10001 Genov.
F"" (61/985123-7864

Tel: (62/21) 578-0005 Chlba
Fax: (62/21) 570-1287

H_·Packsrd ltaliana S.p.A. Yok..__-P_lId. Nq.no
TtIex: 62065 8ERCAMIA Vtale Brigala Blaagno. 2 Fulmot. DalIch1 Belme1 Bldg. Yokogawa-_·Pack.. lId.

161.29 GENOVA 3-3-1 Chtlo Nagano-7_eljo Bldg.
Tal: (39/10)54 11 41 Cltti280 1081, MlllIl'l'lI8gatamachl
Fax: (31110) 59 1733 Tel: (81/472) 25-7701 NACIAIIO 380
Telex: 28 52 38 Fax: (81/472) 21-0382 Tel: (81/282)24-8012 1Fax: (81/282) 24-8016
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Nagoya 
Yokogawa-Hewlett-Packard Ltd. 
Nagoya Kokusai Center Bldg. 
1-47-l Nakono, Nakamura-ku 
NAWYA 450 
Tel: (81/52) 571-2282 
Fax: (81152) 565-0896 

Nara 
Yokogawa-Hewlett-Packard Ltd. 
Nissei Nara Ekimae Bldg. 
l-l-15 Omiya-cho 
NARM30 
Tel: (811742) 22-8235 
Fax: (811742) 22-8219 

Oomiya 
Yokogawa-Hewlett-Packard Ltd. 
Saikyoren Bldg. 
l-2 Dotemachi 
ooMlYA330 
Tel: (81/48) 645-8031 
Fax: (81148) 645-8001 

Osaka 
Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg. 
5-4-20 Nishinakajima 
Yodogawa-ku 
OSAKA 532 
Tel: (81/6) 304-6021 
Fax: (81/6) 304-0216 

Sapporo 
Yokogawa-Hewlett-Packard Ltd. 
Sumitomo-seimei Sapporo Chu Bldg. 
l-l-14 Nan/o-higashi Chuo-ku 
smoRoo6o 
Tel: (81/l 1) 251-1011 
Fax: (81/l 1) 222-3239 

Sendai 
Yokogawa-Hewlett-Packard Ltd. 
Y amaguchi Bldg. 
l-l-31 lchibancho Aoba-ku 
6ENDAI 980 
Tel: (81122) 225-1011 
Fax: (81/22) 225-1616 

Suwa-gun 
Yokogawa-Hewlett-Packard Ltd. 
Daimon Bldg. 
139-l Yaginishi Shimosuwa-cho 
6UWA4UN 393 
Tel: (81/266) 28-8851 
Fax: (81/266) 28-8873 

Tokyo 
Yokogawa-Hewlett-Packard Ltd. 
Shinjuku Daiichi-seimei Bldg. 
2-7-l Nishi-shinjuku 
Shinjuku-ku 
TOKYO 160 
Td: (8 l/3) 342-2734 
Fax: (8113) 348-7969 

Yokogawa-Hewlett-Packard Ltd. 
9- 1 Takakura-cho 
Hachioji-shi 
TOKYO 192 
Tel: (81/426) 42-1231 
Fax: (81/426) 45-2631 

lr”4 

Yokogawa-Hewlett-Packard Ltd. 
Tokyo-Nissan Bldg. 
l-6-34 Konan, Minato-ku 
TOKYO, 108 
Tel: (8113) 458-5411 
Fax: (8113) 458-5400 

Yokogawa-Hewlett-Packard Ltd. 
3-29-21 Takaido-higashi 
Suginami-ku 
TOKYO 168 
Tel: (81/3) 33196111 
Telex: 232 2024 YHPTOK 

Yokogawa-Hewlett-Packard Ltd. 
Tokyu Sakuragaokacho Bldg. 
31-2 Sakuragaoka Shibuya-ku 
TOKYO 150 
Tel: (8113) 780-5511 
Fax: (8113) 780-5510 

Toyota 
Yokogawa-Hewlett-Packard Ltd. 
Toyota-Tokyo-Kaijo Bldg. 
l-179 Miyuki-honmachi 
TOYOTA 473 
Tel: (811565) 27-5611 
Fax: (811565) 27-5400 

Tsukuba 
Yokogawa-Hewlett-Packard Ltd. 
lssei Bldg. 
2-3- 17 Takezono 
TSUKUBA 305 
Tel: (811298) 51-5141 
Fax: (81/298) 51-5381 

Utsunomiya 
Yokogawa-Hewlett-Packard Ltd. 
Chiyodaselmei-Utsunommiya Bldg. 
2-3-l Odori 
UT6UNOMlYA 320 
Tel: (811286) 33-l 153 
Fax: (811286) 33-l 175 

Yokohama 
Yokogawa-Hewlett-Packard Ltd. 
No. 2 Yasuda Bldg. 
2-32- 12 Tsuruyacho 
Kanagawa-ku 
YOKOHAMA-SHI KANAQAWA 
Tel: (81145) 313-1352 
Fax: (81145) 312-1846 

JORDAN 
Scientific & Medical Supplies co. 
P.O. Box 1387 
AMMAN 
Tel: (962/6) 62 49 07 
Fax: (96216) 62 82 58 
Telex: 0493 21456 sabco jo 

KENYA 
ADCOM Ltd., Inc., Kenya 
P.O. Box 30070 
NAIROBI 
Tel: (25412) 33 1955 
Telex: 22639 

KOREA 
Samsung Hewlett-Packard Co. Ltd. 
Dongbang Building, 12-16/f 
36-l YeoeuModong 
YOWLMWP-KU 
sEoulg 150 
Tel: (8212) 769-0114 
Fax: (8212) 78497084 
Telex: SAM HP K 25166 

Samsung Hewlett-Packard Co. Ltd. 
13/F Taegu Bank Bldg. 
118,2-Ka 
suseong-Dong 
Suseong-Ku 
TAEGU 
Tel: (82/53) 7562666 
Fax: (82153) 752-4696 

Samsung Hewlett-Packard Co. Ltd. 
8/F, Daehankyoyuk Insurance Bldg. 
382-l Sun Hwa-Dong 
Chung-Gu 
TEEJON 301-050 
Tel: (82142) 256-6725’ 
Fax: (82/42) 256-6727 

KUWAIT 
Al-Khaldiya Trading & Contracting 
P.O. Box 830 
SAFAT 13009 
Tel: (965) 242 49 10,241 17 26 
Fax: (965) 245 20 67 
Telex: 22481 AREEG KT 
Cable: VlSCOUNT 

LEBANON 
Computer Information Systems S.A.L. 
Chammas Building 
P.O. Box 11-6274 
DoRA-BElmJT 
Tel: (961/l) 89 31 13 
Fax: (96111) 58 18 34 
Telex: 42309 chacis le 

LUXEMBOURG 
Hewlett-Packard Belgium S.A.1N.V. 
Blvd de la Woluwe, 100 
Wduwedal 
1200 BRUSSELS 
Tel: (3212) 761-3111 
Fax: (3212) 763-0613 
Telex: 23 494 palobe b 

MALAWI 
Field Consotidated (Private) Ltd. 
system Division 
Manhattan Court 
61 Second Street 
P.O. Box 3458 

Zimbabwe 
Tel: (26314) 73 98 81 
Fax: (26314) 70 20 08 
Telex: 0907 26241 

MALAYSIA 
Hewlett-Packard Sales(M) SDN BHD 
9/F, Chung Khiaw Bank Building 
Section 46, Jalan Raja Laut 
GPO Box 11119 
50736 KUALA LUYPUR 
Tel: (6013) 298-6555 
Fax: (60/3) 291-5495 

Hewlett-Packard Sales(M) SDN BHD 
6/F, Wkuna Penang Garden 
42, Jalan Sultan Ahmad Shah 
10050 - 
Tel: @O/4) 376-532 
Fax: (60/4) 3711027 

MEXICO 
Hewlett-P&ard de Mexko, 
S.A. de C.V. 
Rio Nio No. 4049 Deap. 12 
Fracc. Cordoba 
CRJDADJUMEZ,Mdco 
Tel: (521161) 3 15 62 

Hewlett-Packard de Mexico, 
S.A. de C.V. 
Condominio Kadereyta 
Circuit0 deI Mezon No. 186 Deep. 6 
Cal. Del Prado 
76030 QUERETARO, OR0 
Tel: (5214) 636-0271 

Hew&t-Packard de Mexkq 
S.A. de C.V. 
Czda. del Valle 
409 Ote. 4th Plso 
CoIonia del Valle 
Munidpio de Garcia 
66220 GARU GARCIA, N.L. 
Tel: (5218) 378-4240 
Telex: 382410 HPMY 

Hewlett-Packard de Mexico, 
S.A. de C.V. 
Monti Moreloe No. 299 
Fraccionamiento Loma Bonita 45060 
@UADMAJARA,JalIsco 
Tel: (5213) 631-4600 
Telex: 0684 186 ECOME 

Hewlett-Packard de Mexico, 
S.A. de C.V. 
Monte Pelvoux No. 111 
Lomasdechapultepec 
11000 -0, D.F. 
Tel: (5215) 2024155 
Fax: (5215) 540-4208 

Hewlett-Packard de Mexico, 
S.A. de CM 
Blvd. Independencia 
No. 2000 Ote. P&o 3 
Cal. Estrella 
27010 TORREOM, COA. 
Tel: (52/l) 716-2201 

MOROCCO 
SICOTEL 
Complexe des Habous 
Tour C, avenue des Far 
CASAMANCA 01 
Tel: (212) 3122 70 
Telex: 0407 27604 

NETHERLANDS 
Hewlett-Packard Nededand B.V. 
Startbaan 16 
P.O. Box 667 
118ONLAM8TElVEEN 
Tel: (31/2O) 547 69 11 
Fax: (31120) 471825 
Telex: 13 216 HEPA NL 

G
C N8110YI Yokogawa·HewIttt-Packard Ltd. KOREA _-Pock"d _(M) SON BHO

Yokogawa-Hew\ett·Packard ltd. Tokyo-N_ Bldg. SornIung _·Packard Co. Ltd. 6/F, _ PenIng Gorden
Nagoya Kokusal Center Bldg. 1-6-34 Kanan, Mlnato-ku Dongbong Su"'ng, 12·16/F 42, Jill" SuIt., AIlmId Shah
1-47·1 Nakano, Nakamura-ku TOKYO, 108 36-1 VlOIUldo-dong 10050_
NAQOYA450 Tel: (8113) 458-5411 Youngdeungpo-Ku Tel: (80/4) 378-532
Tel: (81/52) 571·2262 Fax' (61/3) 456-5400 1E0UI, 150 Fax, (60/41371-027
Fax: (81/52) 565-0896 Yokog8W&oHewtett-Packard Ltd. Tel: (82/2) 769-0114

MEXICO3-29-21 Takaldo-h1glllhi F"" (62/2) 764-7064
Norl

Suglnami·ku Telex: $AM HP K25166 Hewlett-PICkard de MexIco.
YoI<ogawa-Hewlett·Packard Ltd. TOKYO 168 Samsung HewIett·Packard Co. Ltd,

S.A.deC.V.
Nilsel Nara Ekimae Bldg. R~ N~ No. _ Deop. 12
1-1-15 omtya-cho Tel: (81/3) 331-&111 13tF Taegu Bank Bldg. Frace. Cordoba
.... 630

Telex: 232 2024 YHPTOK 116,2-Ka
CIlIDAD JUAREZ, MexJ<o

Tel: (81/742) 22-8235 Yokogawa-HewIBtt-Packard ltd. S........Dong Tel: (521161) 3 1562
Fax: (811742) 22-8219 Tokyu Sakuragaokacho Bldg. Suseong·Ku

31-2 S8kuragaoka Shlbuya-ku 7A1QU H8w1ett-Packll'd de MexIco.
OomlYI 7OKYO 150 Tel: (82/53) 754-2886 SA de C.V.
Yokogawa-Hewlett-Packard ltd. Tel: (81/3) 780-5511 F"" (62/531752'- Condomillo I<-.yta
Salkyoren Bldg. Fax: (81/3) 780-5510 SornIung H_·Pockord Co. Ltd.

Clrcuno del Mezon No. 186 DeIp. II
1-2 Dotemachl 8/F, Daehankyoyuk Insurance Bldg.

Col. Del Prado
00IIY0330 Toyoll 382-1 Sun Hwa-Dong

76030 QUEllEYAIIO, QRO
7., (61/481645-3031 YOkogawa-HewIett-Packard Ltd. Chung-Gu

T., (52/4) 636-0271
FBlt: (81/48) 8-45-8001 Teyota-Tokyo-KaiJo Bldg. 1IE.IOII301.Q50 _-P_de_,

Oukl
1-179 Mlyukl-hOnmachi Tel: (82/42) 256-6725' S.A.deC.V.
TOYOTA 473 Fax: (82/42) 256-6727 CZda. del V...Yokogawa-Hewlett.Packard Ltd. 7., (61/565) 27-5611 409 Ole. 4th PlIoCIluo Bldg. Fax: (81/565)27-5400 KUWAIT Colonia del V.5+20 NlshlnakaJlma

AJ-Khakliya Trading &Contracting Munlclplo de llorcIaYodogawa-ku Tlukuba
OIMA532 YOkogawa-Hew\8tt.P8Cl(ard Ltd. P.O. Box 830 66220 IWIZA llARClA. N.L

6.,0713009 7., (52/6)376-42407., (61/6) 304-6021 Issei Bldg.
7., 19651242 49 10, 24117 26 Telex: 382410 HPMYFax: (81/6) 304-0.216 2-3-17 Takezono

78UK1JIA 305 Fax: (965) 245 20 87
HewI8tt·Packard de UexJco,

Sipporo TflI: (81/298) 51-5141 Telex: 22491 AREEG KT
S.A. deC.V.

Yokogawa-HewIetI-Packard ltd. Fax: (81/298) 51-5381 Gable: VISCOUNT
Monti MoreIot No. 299

r Sumllomo-seimel Sappof'o Chu Bldg.
LEBANON Fracclonamlento Lome BonIta 45080

1-'-14 NanJo-hlgashl Chuo-ku UIIUnomlYI QUADAWW,J."'"._060
Yokogawa-HewIetI-packard Ltd. Computer Information Systems SAl. 7., (52131631-4800

Tel: (81/11) 251-1011 Chlyodasetmel·Ut8unomlya Bldg. Chammas BYliding TeI8X: 0684186 ECOME
Fax: (81/11) 222-3239 .2·:J.1Odorl P.O. Box 11-8274

UTIUNOIIVA320 IlORA-IEIIIIY HIWIetI-Packard de MexIco.
Sendll Tel: (81/288) 33-1153 T.'(96111)593113 S.A.deC.V.
Yokogawa-HewIetI-Packard Ltd. Fax,161/266133-1175 Fax: (981/1)581834 Monte PeIvoux No. 111
Yamaguc~ Bldg. Telex: 42309 eIlacla Ie LOII1IlI de Chapultlpec
1-1-31Ichlbancho Aoba-ku Yokohlm. 11000 IEXlCO, O.F.
SENUAl9ao YOkogawa.HewIetI·Packard ltd. LUXEMBOURG Tel: (52/5) 202-0155
Tel: (81/22) 225-1011 No.2 Yasuda Bldg. HewIett·Packard Belgium S.A.lN.V. F"" (52/51540-4208
Fax: (81/22) 2.25-1616 .2-32-12 Tsuruyacho Blvd de la WoIuwe, 100 _-Pockord de MexJ<o,

Kall8gllW8-ku Woluwedal S.A.deC.V.SuwI-gun YOICOIWIA·1fI KANAGAW' 1200 1RUI8ELI BIVeI. InclependenclaYokogawa-Hewlett-Packard Ltd. Tel: (81/45) 31:J.1352 7., (32/21761-3111
No. 2000 Ole. PlIo 3Dalmon Bldg. Fax: (81/45) 312-1848 Fax' 132/2) 763-0613 Col. Eetrella139-1 Yaglnlshl Shlm08UW&-cho 7e1ex, 23 494 palobe b 27010 TORREON, COA.SUWO.QUll393 JORDAN

Tel: (81/266) 28-8851 8clentlflc & Medical Supplies CO. MALAWI Tel: (5211) 71s.m1

Fax: (81/288) 28-8873 P.O. Box 1387 ReId Consolidated (Private) Ltd. MOROCCO........ system DlvlllonTokyo Tel: (982/6) 62 49 07 SICOTEL
Manhanan Court

Yokogawa-HewIett·Packard Ltd. Fax: (Q82/6) 62 82 58 61 Second Street
CompIaxo des_

ShlnJuku Dallchl·seIme1 Bldg. Telex: 049321456l8bco jo P.O. Box 3458
TourC, IY8nU8des Far

2-7-1 Nlshj..shlnJuku ...... CAIAILAtICA 01
ShlnjukU-kU KENYA Z1m_ Tel: (212)312270
TOKYO 180 ADCOM Ltd., Inc., Kenya 7., (263/4) 739661

Telex: 0407 27604
Tel: (81/3) 342-2734 P.O. Box 30070 F"" (26314170 20 06 NETHERLANDSFax: (81/3) 348-7989 NAIIlDIII Telex: 0907 26241
Yokogawa-Hewtett-Packard Ltd. Tel: (254/2) 33 1955 Hewlett-Packard Nederland B.V.

Telex: 22639 MALAYSIA S""_'69·1 Takakura-cho P.O. Box 667
Hachioji-shl HewIet1-PacII;ard S8Iell (M) SON BHD

1180 NL AlllTB.VEEN
TOKYO 192 9/F, Chung Khlaw Bank Building T., (31/201547 59 11
Tel: (81/426) 42-1231 Section 46, Jalan R$ LauI Fax:{31/20)471825
Fax: (81/426) 45-2831 GPO Box 11119

Telex: 13218 HEPA Nl
~ 50736 KUALAL_

7., (8013128~55, F"" (60131281·5485



rl SALES OFFICES 6 Arranged alphabetically by country (cont’d) 

NETHERLANDS (cont’d) 

Hewlett-Packard Ned&and B.V. 
Boschdijk 131 
P.O. Box 2342 
5812 HB EI)IIDHOVEN 
Tel: (31/40) 32 89 11 
Fax: (31/40) 44 85 48 
Telex: 51484 h8pae ni 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
5 Owens Road 
Epsom, AUCKLAND 3 
Tel: (8419) 887-159 
Fax: (8419) 800-507 

Hewlett-Packard (N.Z.) Ltd. 
188-190 Willis Street 
WEulwoToN 1 
Tel: (8414) 820-400 
Fax: (84/4) 843-380 

NIGER 
Engineering Business Concept (E.B.C.) 
21, Route du Canal 
zone3 
04 B.P. 1357 
MIDJAN 
ivory coast 
Tel: (225) 2150 24 
Fax: (225) 35 37 90 

NlGERIA 
Management information Systems 
Co., Ltd. 
3, Gerrard Road, ikoyi 
LAO08 
Tel: (23411) 88 08 87 
Fax: (23411) 88 54 87 
Telex: 23582 

NORTHERN IRELAND 
See United Kingdom 

NORWAY 
Hewlett-Packard Norge A/S 
oesterndaien 18-18 
P.O. Box 34 
N-1345 OE&EMAS 
Tel: (47/2) 24-80 90 
Fax: (47/2) 24 88 98,24 30 78 
Telex: 78821 HPNAS N 

Hewlett-Packard Norge A/S 
Boemetgt. 42 
Box 2470 
N-5037 6OlHElMSvu( 
Tel: (47/5) 29 00 90 
Fax: (47/5) 29 10 72 

OMAN 
imtac LLC 
P.O. Box 9198 
MINAALFAHAL 
Tel: (988) 70-77027‘70-77-23 
Fax: (988) 79 88 39 
Telex: 0498 3885 

PAKISTAN 
Mushko Electronics (PVT) Ltd. 
88-W Sama plaza 
Blue Area, F-7 
l8lAMMAD 
Tel: (92151) 814 492 
Fax: (92151) 821201 
Telex: 54001 Muski Pk 

Mushko Etectronice (PVT) Ltd. 
Victoria Chambers 
Abduiiah Haroon Road 
KARACHI 
Tel: (92121) 524 131,524 132 
Fax: (92121) 512 298 
Telex: 2894 MUSK0 PK 

PANAMA 
Eiectronko Balboa, S.A. 
Caiie Samuel Lewis, Ed. Aifa 
Apartado 4929 
PANAMACITY 
Tel: (507) 838 813 
Fax: (507) 381820 
Teiex: 388 3483 ELECTRON PO 

PERU 
cla Eiectro M&a, S.A. 
Los flamenco8 No. 145, Ofna. 301& 302 
San isidro, LIMA 1 
Tei: (51/14) 41-4325,41-3703 
Fax: (51/14) 42-3572 
Telex: 39425257 PE PB SIS 

PHILIPPINES 
The Online Advanced Systems Corp. 
2nd floor, Eiectra House 
115-l 17 Esteban Street 
Legaspi Viiiage, Makati 
Metro yuwlu 
Tel: (8312) 818-4394 
Fax: (8312) 818-0590 
Telex: 83274 ONLINE PN 

PORTUGAL 
Hewlett-Packard Portugal S.A. 
Torre de Santo Antonio 
Rua Gregorio Lopes, Lote 17328 
Re8teio 
14OOllBBON 
Tel: (351) 817 343144148 
Fax: (351) 817345 
Telex: 43128 

Hewkttt-Packard Portugai S.A. 
Edificio Tranquiiidade 
Rue D. Manuel, 298 
4OOOPORTO 
Tel: (351) 493 122 
Telex: 28054 
Fax: (351) 488 721 

PUERTO RICO 
Hewlett-Packard Puerto Rico 
P.O. Box 4048 
AouAD(uAoo8o5 
Tel: (809) 890-6000 

Hewlett-Packard Puerto Rico 
101 Munoz Rivera Avenue 
Esu. Caiie Ochoa 
HAtOBEY, 
Tel: (809) 754-7800 

QATAR 
Qatar Datamation Systems 
P.O. Box 350 
OOHA 
Tel: (974) 44 19 18 
Fax: (974) 44 12 19 
Telex: 4833 

SNDI ARABIA 
Modern Eiectronic Establishment 
P.O. Box 281 
Thouqbah 
AMNOMR 31952 
Tei: (988/S) 895-1780,895-1784 
Telex: 0495 871108 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 

Modern Electronic Establishment 
P.O. Box 1228 
Redec Plaza, 8th floor 
JEDOAH 21431 
Tei: (98812) 844 98 28 
Fax: (98812) 844 18 33 
Cable: ELECTA JEDDAH 

Modern Electronic Establishment 
P.O.Box 220 15 
MvADllll495 
Tel: (98811) 478 30 30 
Fax: (988/l) 478 78 49 
Telex: 402049 MEERYD SJ 

SCOTLAND 
See United Kingdom 

SINGAPORE 
Hewlett-Packard Singapore Ltd. 
150 Beach Road 
#29-00 Gateway West 
PO Box 2, Bras Basah Post Offks 
(uNoApoRE,9118 
Tel: (85) 2919088 
Fax: (85) 292 7089 
Telex: RS 34209 

SOUTH AFRICA 
Hi Pewformance Systems (Pty.) Ltd. 
P.O. Box 120, Howard Place 
CAPE TOWN 7450 
Tel: (2712 1) 53-7954 
Fax: (27121) 53-5119 

Hi Performance Systems (Pty.) Ltd. 
Private Bag Wendywood 
SANDTON 2144 
Tel: (27/l 1) 802-5111 
Fax: (27/ 11) 802-8332 

SPAIN 

Barcelona 
Hewlett-Packard EspaAoia S.A. 
Avda. Diagonai, 805 
08028 BARCELONA 
Tel: (3413) 4019100 
Fax: (3413) 230 84 88 
Telex: 52803 hpbee 

Bllbao 
Hewlett-Packard Ey>aAoia, S.A. 
Avda de Zugazwte, 8 
(Edifkio Ei Abra 4) 
w3olAs-CHO 
Tel: (3414) 484 32 55 
Fax: (3414) 484 90 83 
Telex: 33032 

Madrld 
Hewlett-Packard Espalida S.A. 
Crta. de la Co&a, km 18,500 
28230 La8 Rozas 

Tel: (34/l) 837 00 11 
Fax: (34/l) 837 55 82 
Telex: 23515 HPE 

Sevllla 
Hewlett-Packard EspaAoia S.A. 
c/L& de Morales, S/N 
Edificio Forum 
41005 SEwmA 
TeI: (34/5) 458 17 00 
Fax: (3415) 457 57 20 
Telex: 72933 

Valencla 
Hewlett-Packard EspaAoia S.A. 
isabei La Cat&a, 8 
48004vAlENclA 
Tel: (3418) 35159 44 
Telex: 83435 
Fax: (3418) 35149 08 

Wteborg 
Hewiett-Peckard Sverfge AB 
Topasgatan 1A 
Box 288 
42123 VaSTMaUNDA 
Tei: (48/31) 89 10 00 
Fax: (48131) 49 50 99 

MalmO 
Hewiett-Packard Sverige AB 
6stra TuNgatan 3 
20011 urr 
Box 8132 
Tel: (48140) 702 70 
Fax: (48/40) 97 74 18 

ON&O 
Hwktt-Packard Sverige AB 
Eiemenm 18 
70227 OREBRO 
Tst: (48119) 10 48 80 
Fax: (48119) 27 0187 

Stockholm 
Hewiett-Packard Svwige AB 
Skaihdtugatan 9, Kista 
P.O. Box 19 
18493 KIBTA 
Tel: (48/8) 750 20 00 
Fax: (4818) 752 77 81 
Telex: (854) 17888 

8SALES OFFICES
Arranged alphabetically by country (cont'd)

'")
NETHERLANDS (cont'd) PAKISTAN QATAR BII.....

Hewlett-Packard Nederland B.V.
MUlhko Electronlcl (PVT) L.td. Qatar Datamatlon Systems H_·PaoIcMd_~SA 168-wSamaPIaza P.O. 801<350 AVIla. de~., 8

80Ichdljk 131 Blue Area, F~7 DOHA IEd_ EJ Abra.)

~P.O. Box 2342 IILAIIA8AD Tel: (874) 44 18 18 48930 LAS ARENUoGUICHO
5812 HS EIIlIIOVEN Tel: (92/51)814 492 Fax: (974) 44 12 19 Til: (34/4) 464 32 55

'lTel: 131/40)32 8911 Fox: 192/51)821 201 Telex: 4833 File (3<14) 4a4 90 83
Fox: (31/40) 4485 48

,
Telex: S4001 Muskl Pk TIIex: 33032 ~Telex: 51484 hepae nl SA,UDI ARABIA
Mulhko Electronlca (PVT) Ltd. uodem Electronic establishment M8drld

NEW ZEALAND VJctorIa Chambers
P.O. Box 281 H_·Peckerd-.S.A.

_·PaoIcMd INZ.) LId. Abdullah Haroon Road Thouqbeh Crta. de II Corufta, km 16,500
5Owens Road ....CII

AL-KHOBAR31952 28230 I.U Rozu
Epeom, AUCKLAIID 3 Tel: (92/21)524131, 524 132 Tel: 1966/3)895-1780, 895-1784 ...-
Tel: (8418) 887-159 Fax:(92/211512298 Telex: 0495 671 106 HPMEEK SJ Tel; (3411) 837 00 11

IFox: (8419) 600-507 Telex: 2894 MUSKO PK Cable: ELECTA AL·KHOBAR Fox: (3<11)837 55 82
Telex: 23515 HPE

HewIett.PlCkard (N.Z./ L.td. PANAMA Modern Electronic Establishment 1186-190 Willis Street EJectronlco Balboa, S.A. P.O. Box 1228 Sevtlle
WELLlNQT0N1 Cal~ _ t.eo<, Ed. AJfe Redec Plaza, 8th Roar HewIett·Packard EapItlola S.A.

,
;1

Tel: (8414) 820-400 Apartldo 4929 oIEDDAH21431 c::lLuIi de Moralel, SIN

1
Fax: (64/1) 8043.380 P_= Tel: (&ee12) 844 96 28 EdIf\c::lO Forum

Tel: (507)838 813 Fox: 1966/2)844 1833 41005 8I'ILLA
NIGER Fax: (507) 381820 Cable'. ELECTA JEODAH Tel: (34/5) 458 17 00 ~Engl.-lng aull..... Concept (E.S.C.) Telex: 388 3<83 ELECTRON PO

Modern Electronic Eltabllshment
Fox: 134/5)457 57 20 ,

21. Route du Canal
P.Q.Box 22015

Telex: 7.2933 1
Zone 3

.~04 B.P. 1357 PERU RIYADH 11495 V.lencl........... Cia Eleclro M6d1ca, S.A, Tel: (96811) 476 30 30 _-PaoIcMd""",,"'" S.A.

IIvotyCout Los FIamencoI No. 145, Otna, 301 &302 Fox: (96611) .78 78 49 Isabel La Cat611c::1, 8
Tel: (225) 21 50 24 San llldro, lAIA 1 TeIAx: A02OA9 MEERYD SJ 4001M VALENCaA
Fox: (225) 35 37 90 Tel: {51114j 41-4325, 41-3703 TeI:(34/8)35159 44 .~

Fax: (51114) 42-3572 SCOTLAND Telex: 83435
IJ

NIGERIA Telex: 39425257 PE PS SIS See United Kingdom Fox: (3</8)35148 08 lManagement Information Svstems
PHILIPPINES SINGAPORE SWEDEN 'llCo., Ltd.

3. Gerrard Road, Ikoyl The Online Advanc::ed Systems Corp. Hewlett-Pac::kard Singapore Ltd.
LAGOS 2nd FIoof, EJectrl HOUIIl 150_Roecl GOteborg 3
Tel: 123</1)88 08 87 115-117 Esteban Street t29-OO Gateway Weat H_-Peckord8_AS
Fax: (234/1) 08 54 87 legupI VlIIIge, Mllk.tl PO Box 2, Bras Buah POll Oflk:e TopasgMan 1"
Telex: 23582 MetrolWal _9118 Box 288

Ttl: (6312) 818-4394 TeI:(65)2919088 42123 V1lTRA-FlOUlrltA
NDRTHERNIRELAND Fox: 183/2)818-0590 Fox: (85) 282 7089 Tel: 148/31)89 1000

S.. United Kingdom Telex: 83274 ONLINE PN Telex: AS 34209 Fax: (.e/31) 4050 91

PORTUGAL SOUTH AFRICA M.lrnO l
NORWAY H_-PlCkord PorIugeJ S.A. HI Performence Syeteme (Ply.)Ud. _·PaoIcMd 8_AS '~

Oot.. Tullgeten 3 ?HewIett.Packard Norge AlS T0«8 de Santo Anlonlo P.O. Box 120, Howard Place ,
Otsterndalen 16-18 Aua GregoriO Lopes, Lote 1732B CAPITOWN 7450 200111W.11O J

~
P.O. Box 34 -, Tel: (27121) 53-7954 801<8132

~
N-1345 odmw.8 ''''~ Fax: (27121) 53-5119 Tel: (48140) 702 70 j
Tel: 1'712)24-80 90 Tel: (351) 617 343/44/46 Fox: (48140) 87 7418

Fax: (4712) 24 66 96. 24 30 78 FIIX:(351)817345 HI Performence Syeteme (Ply.) Ltd.
OrebroTelex: 76821 HPNAS N Telex: 43126 Privet. Beg Wendywood

8A11DTON 2144 _·_ordS_AS
Hewtett.peckard Norge AlS Hewlett-PICkard Portugal S.A. Tel: {27111l802·5111 EJemenlvlgen 18
_81.•2 Edlflclo Tranquilidade Fax: (27/11) 802.$332 70227 0IloIIo
Box 2470 RIJa D. Manuel, 296 Tel: (46119) 104880
N·S0378OL1EIIIVIC 4000 PORTO SPAIN Fox: (48118) 27 0187
Tel: (4715128 00 90 Tel: (351) A93 122
Fox: ('7/5) 2810 72 Telex: 26054 Bercelo"" Stockholm

Fox:(351)488721 HewIet1·Packard Espaftola S.A. H_.PlCkerd8_AB
OMAN AV<I•. Ol__, 805 8l<elholteaelan 8, Klate
Imtae llC PUERTO RICO 08028 8AJ1C11.0IlA P.O. Box 19

P.O. Box 9198 HewIett·Packard Puerto RIc::o Tel: (3</3) 40191 00 18493 lIlT"
_ALFAHAL P.O. Box 4048 Fox: 13</3)230 84 88 Tel: (48/8)750 20 00
Tel; (968) 7fJ.77·27, 7fJ.77·23 AGUADILLA 00e05 Telex: 52603 hpbee FIX: (4618) 752 77 81

Fox: (966) 79 88 38 Tel: (809) 880-8000 T_(854) 17888
Telex: 0.498 3865

HewIet1·Pac::kard Puerto RIco
101 Munoz Rivera Avenue
Esu. Calli 0CI'I0a 1HATOREY,00918
Tel: (809) 7504-7800
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i SWITZERLAND 

Baaei 
Hewlett-Packard (Schweiz) AG 
Clarastras8e 12 
4058Bh 
Tel: (41/61) 68150 20 
Fax: (41/61) 68108 50 
Telex: 064 710 

Qeneva/Meyrin 
Hewlett-Packard (Schweiz) A0 

TRINIDAD & TOBAGO 

30, rue de veyrot 
Computer and Controls Ltd. 
80-82 Edwards Street 

1217 MEYRIU 1 P.O. Box 51 
Tel: (41/22) 780 41 11 
Fax: (41122) 782 13 68 

PoBT-oF-BP~Ttlnldad 

Telex:27333 HPAG CH 
Tel: (800) 6262388/2380 
Fax: (800) 625-6547 

Widen 
Hewlett-Packard (Schwelz) AG 
Allmend 2 
8067 WIDEN 
Tel: (41/57) 32 11 11 
Telex: 828 010 hpag ch 
Fax: (41/57) 3173 74 

TAIWAN 
Hewbtt-Psckard Taiwan Ltd. 
11/F, 456, Chung Hslao 1st Road 
KAoHBluM 
Tel: (886/7) 241-2318 

Hewlett-Packard Taiwan Ltd. 
THM Offkx 
20, Kao-Shuang Road 
PINCHEN,Taoyuan 
Tel: (886/S) 402-0680 
Fax: (886/a) 402-8087 

Hewlett-Packard Tahvan Ltd. 
126-1, Sec. 2 
Lu-Shung Road 
TAlcHuNa 
Tel: (886/4) 237-1425 

Hewlett-Packard Taiwan Ltd. 
8/F, Hewlett-Packard Building 
337 Fu Hsing North Road 
TAIPEI 
Tel: (886/2) 712-0404 
Fax: (886/2) 715-0851 

TANZANIA 
Adcom Ltd, Inc. Kenya 
P.O. Box 30070 

Kenya 
Tel: (254/2) 33 10 55 
Telex: 0087 22630 

THAiLAND 
Hewlett-Packard Thailand Ltd. 
10th floor 
Pacific Place 
140 Sukhumvlt Road 
BAMQKOK 10110 
Tel: (66/2) 254-6720 
Fax: (66/2) 254-673 1 
Telex: 086 84430 Slmonco TH 
Cable: UNIMESA Bangkok 

TOGO 
EngInewing Business Cuncept (E.B.C) 
21, Route du Canal 
zone3 
04 B.P. 1357 
ABIDJNJ 
hrary- 
Tel: (225) 2150 24 
Fax: (225) 25 27 00 

TUNiSiA 
Preoblon Ebctronlque 
5,ruedechypreJ 
MuhrelkVllk 
1002 TUNIS BwEomE 
Tunlda 
Tel: (216/l) 78 50 37 
Tebxi 0400 13238 

TURKEY 
Hewlett-Packard Bilgbayar Ve Okum 
Sbtembrl A.S. 
ParbCaddesiNo3 
Dlareo 
06670 AHKMA 
Tel: @O/4) 125 83 13 
Fax: @O/4) 125 47 45 
Tebx: 0607 46180 

Hewlett-Packard Bilgbayar Ve Okxm 
Sbtembrl A.S. 
Mewutlyet Mah, 10 Mayis Cad. 
Nova-Baran Pbza Kat: 1 l-12 
BIBU I IBTABUL 
Tel: (001) 175 20 70 
Fax: (001) 175 20 02 
Telex: 0607 30150 

UGANDA 
Adcom Ltd, Inc. Kenya 
P0Box30070 

Tel: (254/2) 33 10 55 
Telex: 0087 22630 

UNION OF SOVIET 
SOCiALiST REPUBLICS 
Hew&&Packard Representative otfice 
Pokrov&l Btvd. 4/17 KV12 
10100 Moscow 
Tel: (007/005) 023 5001 
Fax: (007/005) 230 2611 

UNITED ARAB 
EMIRATES 
Emitac Ltd. 
P.O. Box 2711 
ABuDHMl 
Tel: (071/2) 770410 
Fax: (071/2) 72 30 58 

Emitac Ltd. 
Nook “B” Arenco Bldg. 

Uxbridge 
Hewbtt-Packard Limited 

ZabelRoad HarmanHouse 
P.O. Box 8301 No. 1 Gwrge street 

Tel: (071/4) 37 75 01 
Fax: (071/4) 37 08 00 

Mlddbex UB8 1YH 
Tel: (U/805) 72020 
Faxz (U/805) 75260 
Telex: 803 135 

Emitac Ltd. 
P.O. Box 1641 
BluRJAn 
Tel: (071/Q 501181 
Tebx 0893 48710 EMITAC EM 
Cable EMITAC SHARJAH 

ENGLAND 
Birmingham 
Hewbtt-Packard Limited 
Avon Howe 
435 Stratford Road 
shlrlgr, BolBunl 
West MIdIan& 890 4BL 
Tel: (U/21) 745-8800 
Fax: (U/21) 73395104 
Tebx: 330 105 

Brackneii 
Hewbtt-Packard Limited 
CoinRoad 
BMCKNBU 
Berkshire RG 12 IHN 
Tel: (441344) 36 ooo0 
Fw: (U/344) 36 3344 
T-840555 

Centrai.London 
Hewbtt-Packard LImIted 
B&W&H- 
0BridowellPbce 
LONDOU EC4V 6BS 
Tel: (U/71) 583-&65 
Fax: (U/71) 583-656 

Ext. 57713/570Q3 
Telex: 208163 

Gatwick 
Hewlett-Packard Limited 
ChurchIll Court 
Gatewlok Road 
cMwlN 
West Sussetx RHlO 2PN 
Td: (U/203) 562055 
Fax: (U/203) 578574 
Tebxz 878862 

Manchester 
Hewbtt-Packard Limited 
HOathS&ParkRoad 
CheadbHeath 
BTocKPm 
Chmhlre SK3 ORB 
Tel: (U/61) 428-0828 
Fax: (U/61) 405-5000 
Telex:668068 

Winnerah 
Hewbtt-Packard Limited 
KltlQSWLl4tUB 
WNNERSH Woklngham 
BwkshlmRG115AR 
Tel: (U/734) 78 4774 
Fax: (U/734) 77 7285 
Telex: 047 178 

NORTHERN IRELAND 
Hewbtt-Packard (Ireland) Ltd. 
c&rrlck~lndu8trblCemtre 
75 Belfast Road, cMmcKFLRou1) 
Co. Antrlm BT38 8PM 
Tel: (U/060) 367333 

SCOTLAND 
Hewbtt-P&ard Ltd. 
l/3 SprIngbum Place 
COlbQOMHt~North 
BABT KyI#I)(E, 074 5NU 
Tek (U/35) 524 02 61 
Fax: (U/35) 523 50 20 
Tebxi 770815 

Hewlett-Packard Ltd. 
BOUTtlQUEWBBBY 
West Lothlun, EH30 Of0 
lek (U/31) 3311188 
Fax: (U/31) 331 

UNITED STATES 
Hewbtt-Packard Co. 
cuatotner Information Center 
Tel: (8tlO) 752-OOgg 
Hours: 69g AM to 5:oO PM 
PadficTkrw, 

Alabama 
Hewbtt-Packard Co. 
2100 -Center 
Bulldln~ 100 - Suite 118 
BWBWW, AL 35214 
Tell (205) 088-0547 
Fax: (205) 088-53g8 

Hewlett-Packard Co. 
62oDllKmmyDr. 
HUNTBYB.LE, AL 35808 
Tel: (205) 83o4ooO 
Fax: (205) 830-1427 

Alaska 
Hewlett-Packard Co. 
4OgOOldS0WardHlghWay 
suite 101 
AMCHOMQE,AKOO503 
Td: (007) 5&8855 
Fax: (907) 561-7400 

[J
r

SWITZERLAND TOGO Emltac ltd. Uxbridge,
Eng~ng 8uII_ Concept (E.B.C) _ "B" Arenco Bldg. _·_umhod

118..1 21, Route du Can81 label Rood Harman HOUII
_·Pack8td (_)AG Zone 3 P.O. Box 8391 No.l~St ....
C1arutr1lM12 04 B.P. 1357 DIIIAI -40581Au - T,;; (97114)3775 81 M~d_UB81YH

T8I: ('1/81) 681 50 20 Ivo<yCo08t FIX' (87114) 37 08 88 Tel: (44/805)72020
FIX: (41161)6818858 Til' (225) 21 50 24 Emltac Ltd. Fox: (441885) 75260
T_864718 FIX' (226) 25 27 80 P.O. Box 1641 T"", 883 135

Geneve/Meyrln IIIAJUAII Wlnne..hTRINIDAD" TOBAGO Til, (87116) 581161H8w1Btt·Packard (SchweIz) AO Compu1er IIIId Cont,'" Ltd. T_ 0883 48710 EMITAC EM
HewIett-PUerd L1mh«l

39. rue de Veyrot 60-82 Edwarda Street Cab<e: EMTACSHARJAH
KIng Street line

1217 MEYR111 P.O. Box 51 WIIIEIIIH Woklngham
Til, (41122) 760 4111 PORT-oF-IPAII,T_ UNITED KINGDOM

Berklhlre RO 11 SAR
Fax: (41/22) 782 136B Tel: (809) 824-2388/2389 Til, (44n34) 78 4774
Teltx:21333 HPAG CH FIX' (608) 625-6547 ENGLAND Fax: (441734) n 7285

Birmingham T"", 847 178
Widen
_·Pack8td (Sc_) AG TUNISIA _-Packard umUod

AIlmend 2 PrecIIIon Electronlque AvonHOUM NORTHERN IRELAND
8887_ 5. rue de Chypte 435 S.at1ord Rood _·_(lrIIInd) Ltd.

TeI:{41/Sn321111 MutuoIleYMle SNrIey. IOLItUU. CIrrtcl<f1rlluII- centJ1
T"", 828 010 hpeg ell 1002 TUlllIILYEDERE WfIt MIdIIndI BiO 4BL 75 BeIfIIt RoId, CMIIIICIFIIICIU

FIX' (41157) 31 73 74 Tunllie Til, (44/21) 745-1800 CO. Antrim BT38 8PM
Tel: (21811)78 50 37 Fax: (44/21) 733-5104 Tel: (441960) 387333

TAIWAN
T"",040813238 T"": 338 105

SCOTLANDHewlett-Packard Taiwan Ltd.
TURKEY BrllCknell _·PICkIrdLtd.l11F, 456, Chung HIIao lit Road
_.Packonl Bllg_ V. Oleum _·Pack8td umUod 113 Springburn_

ICAOIIIIINQ
S_A.S. COin Rood "-MIttOnNorttlTil, (88817) 241·2318
P,,", CoddIIl No 3 - IAIT~G745NU

Hewtett-PlCkard TaiWan Ltd. DlonI. BerkJhIre RG 12 IHN Tet: (44135)524 92 81
THM ottlco 06670A*ARA Til, (44/344) 38 ooסס FIX' (44135) 523 58 29
20, Kao-Shuang Road Tel: (90/4) 125 83 13 Fox: (441344138 3344 TIl6Ix: 779815,.... PIt CIEN, TOOjIJon FIX' (8014) 125 47 45 T_848565
To, (86813) 492·_ Telex: 0807 46180 _·Poct<onl Ltd.

CentrelLondan IOUTH Gl.8llPIM'Fox: (88813) 482-8087 HewIett·Packard B11gi1ayar V, Oleum _·PICkIrd umhod W.. lothIon. EH30 ITG
Hewlett-Packard Taiwan Ltd. Slltemllri A.S. _H.... T8I:(44I31)3311188
128-1,Sec.2 Moorutlyot Moh. 18 Moyto Cod. 8_1_ Fox: (44131)331
Lu-Shung Road Nova-Baran Plaza Kat: 11·12 lOIIDOII EC4V 888
TAICIIUNCI 8IIU IIIT-'-II. TII'(44m)58U685 UNITED STATES
Til, (86814) 237·1425 Til, (801) 175 29 70 FIX' (44m) 583-8586 _·_eo.

HewIett·Packard TIIwan Ltd.
Fax: (901) 175 29 92 Ext.6n13/57603 CUltomer InfOrmItIOn CtnItr
T_ 0607 39150 T"", 298183 Til, (800) 762-0800

8/F, Hewlett-PICkard Building Houra: 8:00 AM to 5:00 PM
337 Fu Hsing North Road UGANDA GIItwlck P_TImo
TAI'El Adoom Ltd, Inc. Kenya HtwIIt1.Pldl:ard LJmI1tId
Til: (868/21712-0404 POBox30070 ChurchlllCourt AIe.me
FIX' (868/2) 715-4851 - _Rood _·Pack8td CO.

Konyo CRAWLEY 2100 RIYerchut cent..
TANZANIA Til, (254/2) 33 1855 W..S-RH10 2PN IlutIdlng 100· _"8
Adcom Ltd, Inc. Kenya TtItX: 0987 22639 Ttl: (44/293)562955 ."••11II, AL 362+4
P.O. Box 30070 Fox: (44/293) 578574 TII,(206)_7
IWIIOIII UNION OF SOVIET Telex: 878882 Fax: (205) H8-5308
Konyo

SOCIALIST REPUBLICS _·Packord eo.Til: (254/2) 33 18 55 Mencheeter
T_ 0887 22838 HeweIt1-PlCkard RepreMntatlYt 0ffI0t _-Packard umhod 620 IlloGoo..-y Dr.

PokrOYlkI Blvd. 4/17 KY12
__Rood IlUIlmLLI,AL 3_

THAILAND
10100 IIOICOW a-_ Til: (205) 830-2000

HewIett·Packard Thailand Ltd.
Til: (007/095) 823 5001

1T0Cll'0IIT Fox: (206) 830-1427

10th noor FIX' (007/095) 230 2811 Chelhlre SK3 ORB
PICifIc Place Til, (44181) 428-0828

AI_

140 Sukhumvtl Road UNITED ARAB FIX'(44/81)_
H_·_eo.

IANOKOI!: 10110 EMIRATES T"'" 688 068
4000 Old Sowont Highway

70: (68/21254-8720 EmItIc Ltd. _,01

Fox: (68/2) 254-8731 P.O. Box 2711 AJICHOUQE, AK 99503

Telex: 088 84438 S1monco TH AlUIlIIAII Til: (807)_

Gable: UNIMESA Bangkok Tel: (071/2) 770410 FIX' (807) 561·7409
Fax: (971/2)72 30 58-



n 
SALES OFFICES 

8 Arranged alphabetically by country (cont’d) 

UNITED STATES (cont’d) 

Arizona 
Hewlett-Packard Co. 
8080 Pointe Parkway West 
FHOEHIX, AZ 85044 
Tel: (602) 273-8000 
Fax: (602) 273-8080 

Hewlett-Packard Co. 
3400 East Britannia Dr. 
Bldg. C, Suite 124 
TUCSOH, AZ 85706 
Tel: (602) 573-7400 
Fax: (602) 573-7429 

Arkansas 
Hewlett-Packard Co. 
10818 Executive Center Or 
Conway Bldg. Suite 118 
UllLE ROCK, AR 72211 
Tel: (501) 225-7178 
Fax: (501) 221-3614 

California 
Hewlett-Packard Co. 
26701 W. Argoura Rd. 
CALMASM, CA 91302 
Tel: (818) 880-3400 
Fax: (818) 880-3437 

Hewlett-Packard Co. 
353 Lakeside Dr 
FOSTER CITY, CA 94404 
Tel: (4 15) 378-8400 
Fax: (415) 378-8405 

Hewlett-Packard Co. 
1907 North Gateway Blvd. 
FRESHO, CA 93727 
Tel: (209) 252-9652 
Fax: (209) 456-9302 

Hewlett-Packard Co. 
1421 S. Manhattan Av. 
FUUERTOH, CA 92631 
Tel: (714) 999-8700 
Fax: (714) 778-3033 

Hewlett-Packard Co. 
7408 Hollister Ave. #A 
@Ol.ETA,CA93117 
Tel: (805) 685-6100 
Fax: (805) 685-6163 

Hewlett-Packard Co. 
9800 Muirlando Ave. 
tRWE, CA 92718 
Tel: (714) 472-3000 
Fax: (714) 581-3607 (Direct Dial only) 

Hewlett-Packard Co. 
2525 Grand Avenue 
LOHQ BEACH, CA 90815 
Tel: (213) 498-l 111 
Fax: (213) 4961986 

Hewlett-Packard Co. 
5651 West Manchester Ave. 
LOS AHGUS, CA 90045 
Tel: (213) 337-8000 
Fax: (213) 337-8338 

Hewlett-Packard Co. 
351 E. Evelyn Ave. 
Bldg. 33 
MOUUTAIH VIEW, CA 94039 
Tel: (415) 6942000 
Fax: (415) 694-0600 

Hewlett-Packard Co. 
5161 Lankershim Blvd. 
MORlIltlOUYWOOD,CA916O1 
Tel: (818) 505-5600 
Fax: (818) 505-5875 

Hewlett-Packard Co. 
5725 W. Las Positas Blvd. 
PLEASAHTOH, CA 94566 
Tel: (415) 460-0282 
Fax: (415) 460-0713 

Hewlett-Packard Co. 
4244 So. Market Court, Suite A 
8ACRAMEHT0, CA 95834 
Tel: (916) 929-7222 
Fax: (916) 927-7152 

Hewlett-Packard Co. 
9606 Aero Drive 
SAtI DIEGO, CA 92 123 
Tel: (619) 279-3200 
Fax: (619) 268-8487 

Hewlett-Packard Co. 
50 Fremont St. Suite 200 
SAN FMHCl8C0, CA 94105 
Tel: (415) 882-6600 
Fax: (4 15) 882-6805 

SAHTAWMRA(seeGOLETA) 

Hewlett-Packard Co. 
3003 Scott Boulevard 
SAHTA CLARA, CA 95054 
Tel: (408) 988-7000 
Fax: (408) 988-7103 

Hewlett-Packard Co. 
5280 Valentine Rd. Suite 205 
VEHTUM, CA 93003 
Tel: (805) 658-6898 
Fax: (805) 650-0721 

Colorado 
Hewlett-Packard Co. 
3005 Center Green Drive #205 
Suite A 
8oulDmg co 80301 
Tel: (303) 530-3940 
Fax: (303) 938-3025 

Hewlett-Packard Co. 
24 Inverness Place, East 
EM@LEWOOD, CO 80112 
Tel: (303) 649-5000 
Fax: (303) 649-5787 

Connecticut 
Hewlett-Packard Co. 
3 Parkland Dr. 
DARtEN, CT 06820 
Tel: (203) - 
Fax: (203) 656-5563 

Hewlett-Packard Co. 
115 Glastonbury Blvd 
OLASTOHBURY, CT 06033 
Tel: (203) 633-8100 
Fax: (203) 659-6087 

District of 
Columbia 
(see Rockville, MD) 

Florida 
Hew&t-Packard Co. 
5900 N. Andrews, Suite 100 
FORT LAUDERDAlE, FL 33309 
Tel: (305) 938-9800 
Fax: (305) 938-2293 

Hewlett-Packard Co. 
6800 South Point Parkway 
Suite 301 
JACKSONVIUE, FL 32216 
Tel: (904) 636-9955 
Fax: (904) 636-9955 

Hewlett-Packard Co. 
255 East Drive, Suite B 
MEUOUME, FL 32901 
Tel: (407) 72990704 
Fax: (407) 7236557 

Hewlett-Packard Co. 
6177 Lake Ellenor Drive 
ORUHDO, FL 32809 
Tel: (407) 859-2900 
Fax: (407) 826-9309 

Hewlett-Packard Co. 
4700 Bayou Blvd. 
Building 5 
FEHSACOU, FL 32503 
Tel: (904) 476-8422 
Fax: (904) 476-4116 

Hewlett-Packard Co. 
5550 Idlewild, #150 
TAMPA, FL 33634 
Tel: (813) 884-3282 
Fax: (813) 889-4445 

Hewlett-Packard Co. 
2015 South Park Place 
ATLAHTA, GA 30339 
Tel: (404) 955-1500 
Fax: (404) 980-7669 

Hewlett-Packard Co. 
3607 Parkway Lane 
Suite 300 
HORCROSS, GA 30092 
Tel: (404) 448-1894 
Fax: (404) 246-5206 

Hawaii 
Hewlett-Packard Co. 
Pacific Tower 
1001 Bishop St. 
Suite 2400 
HONOCULU, HI 96813 
Tel: (808) 526-1555 
Fax: (808) 536-7873 

Idaho 
Hewlett-Packard Co. 
11309 Chinden Blvd. 
BOISE, ID 83714 
Tel: (208) 323-2700 
Fax: (208) 323-2528 

Mnois 
Hewlett-Packard Co. 
2205 E. Empire St. 
Bc-OH, IL 61704 
Tel: (309) 662-9411 
Fax: (309) 662-035 1 

Hewlett-Packard Co. 
525 W. Monroe St., Suite 1308 
CHICAGO, IL 60806 
Tel: (312) 930-0010 
Fax: (312) 930-0986 

Hewlett-Packard Co. 
1200 East Diehl Road 
HAmu IL 60566 
Tel: (708) 505-8800 
Fax: (708) 505-7876 

Hewlett-Packard Co. 
5201 TolMew Drive 
ROl.UHG MEADOWB, IL 60008 
Tel: (708) 255-9800 
Fax: (708) 259-5878 

Indiana 
Hewlett-Packard Co. 
11911 N. Meridian St. 
CARMEl., IN 46032 
Tel: (317) 8446100 
Fax: (317) 843-1291 

Hewlett-Packard Co. 
111 E. Ludwig Road 
Suite 108 
FT, WAYHE, IN 46825 
Tel: (219) 4826283 
Fax: (219) 482-9907 

MDlANAFOU8 (see CARMEL) 

Iowa 
Hewlett-Packard Co. 
4050 River Center Court 
CEDAR RAPIDS, IA 52402 
Tel: (319) 393-0606 
Fax: (319) 378-1024 

Hewlett-Packard Co. 
4201 Corporate Dr. 
WE8T DE8 MOMS, IA 50265 
Tel: (515) 224-1435 
Fax: (515) 224-1870 

Kansas 
Hewlett-Packard Co. 
North Rock Bueinees Park 
3450 N. Rock Rd. 
Suite 300 
WICHITA, KS 67226 
Tel: (316) - 
Fax: (316) 636-4504 

Kentucky 
H--Packard Co. 
305 N. Hurstbourne Lane, 
Suite 100 
wul8vIwE, KY 40222 
Tel: (502) 426-0100 
Fax: (502) 426-0322 

Louisiana 
Hewlett-Packard Co. 
16OJamesDriveEaet 
8T. RosE# LA 70087 
TeI: (504) 46714100 
Fax: (504) 467-4100 x 291 

tJ SALES OFFICES
Arranged alphabetically by country (cont'd)

UNITED STATES (conl'd) Hewlett-Packard Co. Dlslrlclol illinois
351 E. EvtlynAve. Columbla Hewlett-PICkard Co.

Arizona
Bldg. 33 (_ Rockville, MDl 2205 E. Empire St.

Hewlett-Packard Co.
IIOUIlTAil YEW, CA 94039 8L~0N, tL 81704

8080 Pointe Parkway West
Tel: (415) 884-2000 Florida Tel: (309) 662·9411

PHOIIIX, I>Z8_
FIX: (415) 894-0800 H_·Packl1d Co. FIX: (309) 882-ll351

Tel: (&02) 27WOOO Hewlett-Packard Co. 5900 N. Andrews, Suite 100
Hewlett-Packard Co.

FIX: (802) 273-8080 5161 L.anker1hlm Blvd. FORT LAUIlEIIlALE, FL 33309
525 W. Monroe St., Suite 1308

NOIlTIIIIOUYWOOD, CA 91801 Tel: (305) 938-_
CHICAGO, IL 60808

HewIett·Packard Co. Tel: (818) 505-5800 Fax; (305l938-2293

:woo East Btttannla Dr.
Tel: (312) 930-4010

Bldg. C, Suite 124
FIX: (818) 505-5875 H_·Packl1d Co. FIX: (312) 930-0988

TUCSON, I>Z 85708 Hewlett-Packard Co. 6800 South Point Parkwly
Hewlett-Packard Co.

Tel: (802) 573-7400 5725 W. La Posltu Blvd. Suite 301
1200 EHt DIehl Road

FIX: (802) 573-7429 PLIAIANTOII, CA 94566 oIACKIOIIYLLE, Fl32216
IW'EIIVUE, IL 80588

Tel: (415) 48O-ll282 Tel: (904) 838-9955
Tel: (708) 505-6800

Arkan... FIX: (415) 48O-ll713 Fax: (9Q.il836-9955
FIX: (708) 505-7878

Hewlett-PICkard Co.
H8wIlltt·Packard Co. H_·Packard Co.

10818 Executive Center Dr 255 East DrIve, Suite B HIWIttt-PlCkard Co.

Conwoy Bld9. sun. 118 4244 So. fAnet Court, Suitt A
_FL32901 5201 ToIMew DrIve

um.E ROCK,AR 72211 IACtlAlENTO, CA 95834 BOlI.INClIlEAllOWI,IL 80008

Tel: (501)225-7178 Tel: (818) 929-7222 Tel: (407) 729-0704
Tel: (708) 255-_

FIX: (501) 221-3614 FIX: (918) 927·7152 FIX: (407) 723-4557
FIX: (708) 259-5878

_·Packl1d Co. Hewlett-PICkard Co.
California 9606 Aefo DrIve 81n Lake EIlenor DrlYl Indiana
HewIett·PICklr'd Co. UII DEGO, CA 92123 0RLAIiIK), FL 32809 HewIett·Packard Co.

26701 W. Argoora Rd. Tel: (819) 279-3200 Tel: (407) 859-2900 11911 N. MerIdian 81.

CALAIAIAB, CA 91302 Fax: (819) 2880-8487 Fax: (407) 826-9309 CARIEL, IN .aD32

Tel: (818) 880-3400
HewIetI:-Packard Co.

Tel: (317) 944-4100

Fax:(818)~7 HewIett-PlCtI:ard Co. FIX: (317) 943-1291
50 Fremont St. Suite 200 4700 Bayou Blvd.

H_·PackI1d Co. UII FlWlCIICO, CA 94105 Building 5 Hewlett-Packard Co.

353 Lak8lllde Dr Tel: (415) 662-6800 PENSACOLA, Fl 32503 111 E. ludwig Road

FOSTER CITY, CA 94404 FIX: (415) 882-6805 Tel: (904) 478-9422 Suite 108

Tel: (415) 378-8400 Fax: (904)478--4116 FT. WAY1E, IN 46625

FIX: (415)378-9405 lAlITA_I'"GOLETA)
H_·Packard Co.

Tel: (219) 4a2-4283 ,
H8WIett-PeckarcI Co. Hewlett-Packard Co. SSSO idlewild, '150

FIX: (219) 4a2-9907

1907 North Gateway Blvd. 3003 Scott BouOvI1d T_A, FL 33634 IIlIAJWIOUII'" CAIlIIEI.)

AIE8HO, CA 93727 SANTA CURA, CA 9S054 Ttl: (813)8M-3282

Tel: (209) 252·9852 Tel: (408) 988-7000 FIX: (813) Il89-4445 Iowa
Fax: (209) 456-9302 FIX: (408) 988-7103 H_·Packl1d Co.

HewIet1-Peokard Co. 4050 RIYw center Court
H_·packI1d Co. Hewlett-Packard Co. 2015 South Park Place CEDAR RAPlDI, lA 52402
1421 S. Manhattan Av. 5280 Valentini Rd. Suite 20S AnMTA, GA 30339 Tel: (319)393-0808
FUWRTON, CA 92831 VEIITIJIIA, CA 93003 Tel: (404) 955-1500 FIX: (319)378-1024
Tel: (714) 999-8700 Tel: (805)_ FIX: (404)980-7888
FIX:(714)778-3033 FIX: (805) 8SO-ll721 Hewlett-Packard Co.

H_·PackI1d Co. 04201 Corporate Dr.
HewIett·plCkard Co. Colorado 3807 PlIl1tway Lane .ITDEI.... IA 50285
7408 HoINster Ave. 'A HewIett-Paekard Co. Suite 300 Tel: (515) 224-1435
GOUTA, CA 93117 3005 Cent« Green Drive 1205 NORCBOtI, GA 30092 Fax: (515) 224--1870
Tel: (805) 885-8100 Suite A Tel: (404) 448-1894
Fax: (805) 685-6163 IOULDER, CO 80301 FIX: (404) 248-5208 Kan..s

H_·Packl1d Co. Tel: (303)530-3940 HewIett·Packard Co.

9800 Mulrlando Ave. FIX: (303) 938-3025 Hawan North Rock BuSIness Park

_CA92718 H_·PackI1dCo. 34!lO N. Rock Ad.
_·Packord Co. Sun. 300

Tel: (714) 472-3000 24 Inver... PI8oe. East Pacific Tower
WlCtlTA, KS 87228

FIX: (714)581-3807(OIrect 01. on~) ENGLEWOOO, CO 80112 1001 Blohoj> St.
Tel: (318) 838-4040

Tel: (303) 849-5000 Sun. 2400
HewIett·Packard Co. HONOLULU, HI 96813

FIX: (318) 838-4504

2525 Grand Avenue
FIX: (303) 848-5787

Tel: IBOB) 528-1555
LONG lEACH, CA 90815 Connecticut Fax: (808) 536-7873

Kentucky
Tel: (213) 498-1111

HI'Mett-Packard Co.

FIX: (213)494-1988
Hewlett-PICkard Co. 305 N. Hurltboume Lane.
3 Parkland Dr. Idaho _100

H_·PackI1d Co. O_CT08820 _·PackI1d Co. LOlIIVLlI, KY 40222
5651 West Manchester Ave. Tel: (203)_ 11309 Chlnden Blvd. Ttl: (502) 428-0100
LOI~I, CA 90045 FIX: (203) 858-5583 IOIIE, 10 83714 FIX: (502) 428-0322
Tel: (213) 337-8000 Hewlett-PICkard Co. Tel: (208) 323-2700
FIX: (213) 337-8338 115 GiaIl:onbury Blvd FIX: (208) 323-2528 Louislallll

QU~,CT08033
_·PackI1d Co.

Tel: (203) 833-8100
180 JllIT* Drtve Eat

FIX: (203) 858-8087
IT. ROlE, LA 70087 1Tel: (504)417-4100
FIX: (504) 4a7-4100 x 291



0 Q 

f Maryland 
t HewI8tt-Packard Co. 

3701 Koppem Street 
BAlTlWtE, MD21227 
Tel: (301) 844-m 
Fax: (301) 382-7850 

Hewiett-Packard Co. 
2 Choke Cherry Road 
BOCKVUE, MD 20850 
Tel: (301) 258-2000 
Fax: (30 1) 258-5988 

Massachusetts 
Hewlett-Packard Co. 
1775 Minuteman Road 
ANDOVEB, MA 01810 
Tel: (508) 882-1500 
Fax: (508) 704-2819 

Hew&t-Packard Co. 
29 Burlington Mali Rd. 
BUWNOTON, MA 01803-4514 
Tel: (817) 270-7000 
Fax: (817) 221-5240 

Michigan 
Hewlett-Packard Co. 
3033 Orohard Vista S.E. 
QBAND MFIDS, MI 48548 
Tel: (818) 857-1970 
Fax: (818) 958-0022 

Hewlett-Packard Co. Hewiett-Packard Co. 
39550 Orchard Hill Place Drive 1382-C Trinity Dr. 
NOW, MI 48050 LO8 AMMO& NM 87544 
Tel: (313) 34Q-9200 Tel: (505) 882-8700 
Fax: (313) 349-9240 Fax: (505) 882-4312 

Hewlett-Packard Co. 
580 Kirts Rd. 
suite 101 
TROY, MI 48084 
Tel: (313) 382-5180 
Fax: (313) 382-3028 

Minnesota 
Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST.PAUl,MN55113 
Tel: (812) 844-l 100 
Fax: (812) 841-0787 

Mississippi 
Hewlett-Packard Co. 
800 Woodland Parkway, suite 101 
MDQEUND, MS 39157 
Tel: (801) 957-0730 
Fax: (801) 957-2515 

Missouri 
Hewlett-Packard Co. 
8801 Winchester Ave. 
KANSMCITY,M084133 
Tel: (818) 737-0071 
Fax: (818) 73794800 

Hewlett-Packard Co. 
530 Maryviile Centre Drive 
8T,1OU#,M083140 
Tel: (314) 542-1500 
Fax: (314) 542-1588 

Nebraska 
Hewlett-Packard 
11828 NichoIas St. 
OMAN&NE88154 
Tel: (402) 483-0300 
Fax: (402) 493-4334 

New Jersey 
Hewiett-Packard Co. 
120 w. Century Road 
PAMMU& NJ 07853 
Tel: (201) 599-5000 
Fax: (201) 599-5382 

HewIett-Packard Co. 
10 syhml way 
PAnwPANY,NJO7054 
Tei: (201) 882-4000 
Fax: (201) 882-4031 

Hewlett-Packard Co. 
2ONewEngJandAve.We8t 
FSCATAWAY, NJ 08854 
Tei: (201) 582-8100 
Fax: (201) 582-8248 

New Mexico 
Hewtett-Packard Co. 
7801 Jeffwon N.E. 
ALww)ILIERouE NM 87109 
Tek (505) 823-8100 
Fax: (505) 823-1243 

New York 
Hwiett-Pucknrd Co. 
5ComputerDriveSouth 
ALBANY, NY 12205 
Tei: (518) 458-1550 
Fax: (518) 458-1550 x 0393 

Hewlett-Packard Co. 
130 John Muir Dr. 
AMl#RST,NYl4228 
Tel: (718) 888-3003 
Fw: (718) 838-7034 

BuFFM0(aee~ 

Hewlett-Packard Co. 
2OOCrcmKeysotticoPark 
PAMFORT, NY 14450 
Tel: (718) 223-8850 
Fax: (718) 223-8331 

Hewbtt-Packard Co. 
7841 Henry Ciay Blvd. 
-NY13088 
Tei: (315) 451-1820 
Fax: (315) 451-1820 x 255 

HewIett-Packard Co. 
No. 1 Penmyivania plaza 
55th Floor 
34th Street & 7th Avenue 
MAWATM NY 10119 
Tel: (212) 971- 
Fax: (212) 330-8887 

Hewiett-Packard Co. 
7OidSodFarmRoad 
MwllJ& NY 11714 
Tei: (518) 753-0555 
Fax: (518) 753-3489 

Hewlett-Packard Co. 
2975 Westchester Ave 
MCHME, NY 10577 
Tei: (914) 935-8300 
Fax: (914) 935-8497 

Hewlett-Packard Co. 
875 Brookeedge Bivd. 
WBTWUE, OH 43081 
Tel: (814) 891-3344 
Fax: (814) 891-1478 

Hewlett-Packard Co. 
Executive Square Offke Bidg. 
88 Middlebush Rd. 
WAPPMERSFAU,NYl2590 
Tel: (914) 298-9125 
Fax: (914) 298-9154 

North Carolina 
Hewlett-Packard Co. 
305 Gfegaon Dr. 
CMY, NC 27511 
Tei: (919) 487-8800 
Fax: (919) 480-2296 

(919) 480-2297 

Hew!&Packard Co. 
P.O. Box 240318 
CHMlOTf’B, NC 28224 
Tei: (704) 527-8780 
Fax: (704) 523-7857 

Hewiett-Packard Co. 
7029 Albert Pick Rd. #IO0 
GBBWBOW, NC 27408 
Td: (918) 885-1800 
Fax: (919) 888-1797 
Maiilng Address 
PO Box 28500 
Wmboro, NC 27428 

-mcAIw) 

Ohio 
-i- 
Hewiett-Pnckard Co. 
4501 Efskine Road 
CBJCHATI, OH 45242 
Tel: (513) 891-9870 
Fax: (513) 891-0033 

Hewiett-Packard Co. 
Montme West Ave. 
COFUY, OH 44321 
Td: (218) 888-7711 
Fax: (218) 888-8054 

Hewlett-Puckard Co. 
7887 Washington village Dr. 
DAYTDM, OH 45459 
Tel: (513) 433-2223 
Fax: (513) - 

--Packard Co. 
15885spr&gueRoad 
PVIUE, OH 44138 
Td: (218) 243-7300 
Fax: (218) 234-7230 

Hewbtt-Packard Co. 
One Maritime plaza, 5th floor 
720 water street 
TDlEDD, OH 43804 
Tel: (418) 242-2200 
Fax: (419) 241-7855 

Oklahoma 
Hewiett-Packard Co. 
3525 N.W. 58th St. 
suite C-100 
OKLAHOMA CITY, OK 73112 
Tel: (405) 048-0489 
Fax: (405) 842-2127 

Hewlett-Packard Co. 
8855South Lewis, 
suite 105 
TWA, OK 74138 
Tei: (918) 481-8700 
Fax: (918) 481-2250 

Oregon 
-t- 
Hewlett-Packard Co. 
9255 s. w. Pkmeer cwt 
WkWNVU& OR 97070 
Tei: (503) 484-4085 
Fax: (503) 882-8155 

Pennsylvania 
Hwbtt-Packard Co. 
Heatherwood indu8triai Park 
50 Dorohater Rd. 
P.O. Box 8080 
T PA 17112 
Tel: (717) 857-5900 
Fax: (717) 857.5948 

Hewbtt-Packard Co. 
111 ZetaDrive 
Fl’W8BUMl, PA 15238 
Tel: (412) 782-0400 
Fax: (412) @83-1300 

Hewlett-Packard Co. 
2750 Monroe Bouiward 
VALLEY FOME, PA I@482 
Tsl: (215) 888-8000 
Fax: (215) 888-2034 

South Carolina 
Hewlett-Packard Co. 
Brookside Park, Suite 122 
1 Harblmn Way 
Colt SC 29212 
Tel: (803) 732-0400 
Fax: (803) 732-4587 

Hewiett-Peckard Co. 
545 N. Pleamtburg Dr. 
Suite 100 
wimvn&SC20807 
Tei: (803) 232-8002 
Fax: (803) 232-8739 

Tennessee 
HewIett-Packard Co. 
One Energy Center Suite 200 
Peilimippi Pkwy. 
KMOXVUB, TN 37932 
Tei: (815) Q88-4747 
Fax: (815) Q88-8147 

G
r Meryland Nobro.ko HewIett·Packard Co. Hewlett-PlICkard Co., HewIett·PlCkard Co. _·Packord 2975 WtllChllter Ave 675 8rookIodge Blvd.

3701 Koppen Streit 11826 NIchoIaI St. PUIICIIAIE, NY 10m WEIlERVU!, OH _1
m_M021227 OMAHA,NE88154 Tel: (914) 935-8300 Tel: (6141891~
Tel:(301)_ Tel: (402)_ Fax: (914) _9T Fax: {6141891·1476
Fax: (3011362·7650 F",(402)4_

IIOCNEITER(IOOF~ Okl.hom.
HtwIett-PlCkard Co. New_, IYlIACUIl (100 LMlIll'OOL) HewIett·Packard Co.
2ChOk. Cherry Road Howlett·_eo. 3525 N.W. 56th SI.
IIOCIC'II.LE, MO 20650 120W. centlJl')' Road Howlett·P_eo. 8<llte Col00
Tel: (301) 258-2000 P_NJ07663 ExecutNo Squore Olflc:e Bldg. OKl.AHOIIIAcnY,OK 73112
Fax: {3011 258-5966 Tel: (201) 589-5000 66MIdd_Rd. Tel: (<105) 946-_
M.....hu..t.. F"'(201)_ WAPPIIQERI fALLl, NY 12590 Fax: (405) 942·2127

Tel: (91412U-9125
HewIett·Packard Co. HewIett·Packard Co. Fu: (91") 20-015-4 _·_eo.
1775 Minuteman Road 10 SyIY8n Way 6655 South LewII,
AIIlOVEII, MA 01910 P_AllY, NJ 07050\ North C.roll... Sun'lOS
Tel: (506) 662·1500 Tel: (201) 662'- _·PocI<Ird eo. TIIUA, OK 74136
Fax: (5061794-2619 F'" (201) 662-4031 305G_Dr. Tel: (9161481-6700

_·_eo. _-l'Iokard eo. CARY. NC 27511 FIX: (918)481-2250
Tel: (9191487-6600

29 Burlington Mall Rd. 20 New England Ave. Wilt Fax: {9191__ Oregon
_TON, MA 011103-4514 PllCATAWAY, NJ 06654 (9191_2297 -(IOOWUCIIIVW)
Tel: (617) 279-7000 Tel: (201) 562-6100
Fax: (617) 221-5249 Fax: (201) 582-8246 HIwfett·PlCkard CO. HtwIett·Peckard Co.

P.O. Box 240016 9255 S. W. _ Coun
Mlohlg.n Now Mexico CHARLOTTE, Ne 28224 WUOIlYLLI, OR 97070
Howlett·P_eo. _ ·_eo. Tel: (704) 527-6780 Tel: (503) _
3033 Orchard VIsta a.E. 7801 JIff.-.on H.E. Fax: (7041523-7657 Fax: (5031662-6155__MI 49546

ALIlIill-' NM 67109
Penn.ytv.nl.Tel: (616) 957·1970 Tel: (506) 623-6100 _Packord eo.

Fax: (616) 958-8022 F", (505) 623-1243 7029 Albert PIck Rd. '100 HewIItt-PKkard Co.__, NC 27409 __I_.PIIII<

HtwIett-Ptckard Co. HewIett·PICkard Co. Ttl: (919) 885-1800 50 Do<eheo1t< Rd.
39550 Orchard Hili PIIce DrIve 1362.0 Tnnlty Dr. F", (919) 668-1797 P.O. Box 8050
IIOVl, MI 49050 LOI~NM97544 M.IngAdd.... ~PA17112
Tel:(313)_ Tel: (506) 662-6700 PO So. 26500 Tel: (717) 657-5900

~ Fax: (3131349-9249 Fax: (506) 662-4312 GrtIJIIOorO, NC 27428 Fax: (717) 657-5M6

_·p_eo. NewYork IWDIII (100 CARY) _·Packord eo.
560 Kirts Rd. HewIett·PICkItd Co. 111 Zete DrIve
Sulte 101 5_ DrIve South Ohio ~PA15236
TROY,MI_ A&.IANV, NY 12205 AIlIIOII (100 COPLI'I) Tel: (412) 782.Q.lOO
Tel: (313) 362·5180 Tel: (516) 458-1550 _·_eo. Fax: (412) Q63.1300
Fax: (3131362-3028 Fax: (518) 458-1550 .0393 4501 Erlkl.,. RaId _Packord eo.
Minnoool. _.Packord eo. -TLOH 45242 2750 Monroe Boulevltd
Howlett·Packord eo. 130 John Muir Dr. Tel: (513) 891-9l170 YAW\' FOlIGE, PA 19482
2025 W. Larpenteur Ave. AIIBIT. NY 14228 Fax: (513) ae1..0D33 Ttl: (215) etIHOOO
IT. PAUL, MN 55113 Tel: (716)_ CLIYIUIII (1OO1T1IOIIQIYIW) Fax: (215) 668-_
Tel: (612)_'100 FIX: (710) 036-7034

South C.roIln.F'" (612)141-9767 _·_eo.
IlIFFALO (100 A8HIIIT) Montl'Oll Wilt Ave. _·PocI<Ird eo.

MI••I••lppl _·_eo. COPLEY, OH 44321 BrookIIdI Park, Sun, 122
_·p_eo. 200 CrOll KeyI 0trIce Park Tel: (216) 668-nll 1Harbllon Way
900 Woodl8nd Porkway, _101 'AllPORT, NY 14450 F"'(216)_ ~SC29212

_,MS39157 Tel: (716) 223-8950 HeiwIett·PICkIrd Co.
Tel: (803) 732.Q.lOO

Tel: (801) 957-0730 Fax: (803) 732-4587
Fax: (801) 957·2515

F'" (716) 223-6331 7667 WlIhlng10n Vllilgo Dr.
_ -l'Iokard Co. DAYTON,OH _ Howlett._eo.

MI.OOIIrl 7141 Henry Clay Blvd. Tel: (513) 433-2223 545 N. Plelllntburg Dr.
_ ·p_eo. LIYEIlI'OOL, NY ,_ Fax: (5131433-6633 Sulte 100

8801 Wlnchelter Ave. Tel: (315) 451·1620 _·PocI<Ird eo.
GIIIIII'ILLI, SC 29807

KANlAlCITY, MO 14133 Fax: (3151451·1920.255 15165~ flood
Tel: (803) 232-6002

Tel: (816) 737-0071 .-aYLLI, OH ~136
Fax: (803)232-8739

Fax: (816) 737.- _·p_eo.
No.1P1n~.Pbua Tel: (216) 247300 Tenn__

_·Packord eo. 55th F100r Fax:(2UII234-7230
___eo.

530 MIIyvlIIe Cent.. DrIve 34th Street l 7th Avenue _·Packord eo. One Energy Conllr Buill 200
IT.LOUII, MO 93149 _TTAII NY 10119 One Morl1Ime _ 51h F100r Pel_Pkwy.

Tel: {3141 M2·1500 Tel: (212) 971-0800 720 W.... Streol IlNOllYLLI, TN 37932
Fax: (314) 642-1586 Fax: (212)330-8807 TOLIDO,OH_ Tel: (615) 966·m7

_·Packord eo. Tel: (419) 242·2200 Fax: (615) 966-6147

7Old Sod Form flood Fax: (419)241-76&5

'"" IE.YLLI, NY 11714
Tel: (510) 753-0555
F'" (5'6) 753-&489



n 
SALES OFFICES 

10 Arranged alphabetically by country (cont’d) 

UNITED STATES (cont’d) 

Tennessee (cont’d) 
Hewiett-Packard Co. 
888 Ridge Lake Bivd., 
suite 100 
MEWHIEJN 38118 
Tei: (801) 763-4747 
Fax: (901) 762-8723 

Hew&t-Packard Co. 
44 Vantage Way, 
suite 150 
NABltWUE, TN 37228 
Tel: (815) 255-1271 
Fax: (815) 726-2310 

Texas 
Hewlett-Packard Co. 
9050 Capital of Texas Highway, North 
11290 
AUSVNJX78758 
Tel: (512) 346-3855 
Fax: (512) 338-7201 
Mailing Address 
PO Box 9431 
Austin, TX 78756-8430 

Hewlett-Packard Co. 
5700 Cromo Or 
ElPMO,TX79912 
Tel: (815) 833-4400 
Fax: (815) 581-8097 

Hewlett-Packard Co. 
10535 Harwin Drive 
HOUSTON, TX 77038 
Tel: (713) 775-6400 
Fax: (713) 776-6485 

Hewlett-Packard Co. 
3301 West Royal Lane 
lRvtMeq75053 
Tei: (214) 889-3377 
Fax: (214) 530-8851 

Hewlett-Packard Co. 
109 E. Toionto, Suite 100 
McAU.EN, TX 78503 
Tel: (512) 530-3030 
Fax: (512) 630-1355 

Hewiett-Packard Co. 
14100 San Pedro Ave., Suite 100 
SAN AwTOMlO, TX 78232 
Tei: (512) 494-8338 
Fax: (512) 481-1289 

Utah 
Hewiett-Packard Co. 
3530 W. 2100 South 
8MTLAKEClTY,UT54118 
Tei: (801) 874-1700 
Fax: (801) 874-1780 

Virginia 
Hewlett-Packard Co. 
840 Greenbrier Circie 
suite 101 
CIEWEAKE, VA 23320 
Tel: (804) 424-7105 
Fax: (804) 424-1484 

Hewlett-Packard Co. 
4401 Water Front Dr. 
@l.ENAUEN,VA23050 
Tel: (804) 747.7750 
Fax: (304) 965-8287 

NORFOLK(seeCHESAPEAKE) 

Hewlett-Packard Co. 
2800 Electric Road suite loo 
ROAWKE,VA24018 
Tel: (703) 77493444 
Fax: (703) 889-8048 

Washington 
H--Packard Co. 
15815 S.E. 37th Street 
BEUEWE,WA98006 
Tel: (206) 6434000 
Fax: (206) 643-8748 

Hewlett-Packard Co. 
N. 1225 Argonne Rd 
SPOKANE, WA 9821202857 
Tel: (509) 822-7000 
Fax: (509) 927-4236 

Washington, D.C. 
(see Rockviiie, MD) 

West Virginia 
Hewlett-Packard Co. 
50156th Strti 
cHMlE8T~wv25304 
Tel: (304) 825-0402 
Fax: (304) 825-1810 

Wisconsin 
Hewlett-Packard Co. 
275 N. Corporate Dr. 
moKPlElD, WI 53005 
Tei: (414) 782-8300 
Fax: (414) 78210218 

Hewlett-Packard Co. 
333 Main St. 
QREEN BAY, WI 54301 
Tei: (414) 436-2780 
Fax: (4 14) 436-2786 

MILWAUKEE (see MWKPIEU) 

URUGUAY 
Pablo Ferrando S.A.C. e I. 
Avenida itaiia 2877 
Ca8iiia de Correo 370 
-0 
Tel: (59812) 802 586 
Telex: 388802586 

VENEZUELA 
Hewlett-Packard de Venezuela, CA. 
Tercera Transversal 
Los Ruices Norte 
Edificio Sqre, CARACAS 
Tel: (5812) 238 413314244 
Fax: (5812) 238 3080 

YUGOSLAVIA 
Do Hermes 
General Zdanova 4 
vu-1 1000 BEOGRAD 
Td: (38/l 1) 342 541 
Telex: 11433 

DoHerme8 
Celovaka 73 
YU-61000 WllbLJAwA 
Tei: (38161) 553 170 
Telex: 31583 

ZAMBIA 
R.J. Tiibury (Zambia) Ltd. 
P.O. Box 32782 
LlJ8AKA 
Tel: (25011) 2155 80 
Telex: 0902 40128 

ZIMBABWE 
Fieid ConaoiMated (Private) Ltd. 
Systron DMaJon 
Manhattan Court 
61 Second Street 
P.0. Box 3453 

Tel: (26314) 73 88 81 
Fax: (26314) 70 20 08 
Telex: 28241 

Plea88send~-k 
Test & Mrwrwrement Cataiog, 54AF 
Hewlett-Packard Company 
5301 Stevens Creek Bivd. 
P.O. Box 58058 
Santa Clara, CA 85052-8058 
Tel: (408) 553-727 1 
Fax: (408) 883-1005 

3 

September 1990 

Hewiett-Packard Co. 
830 E. Campbell Rd. 
RICHARDSON, TX 75081 
Tel: (214) 231-6101 
Fax: (214) 689-4337 

EJ
SALES OFFICES
Arranged alphabetically by country (cont'd)

UNITED STATES (conl'd)

T.n...._ (conl'd)
Hewlett-PICkard Co.
889 RIOgI L.alCe BIVCl.,
_100
.......TN38110
Tel: (8011713-4747
FIX: (8011782-9723

HIWIett-Packard CO.
... vantage Way,
Suite leo
IIAIIIVW, TN 37228
Tel: (815) 258-1271
FIX: (8151728-2310

Tex••
Hewlett-Packard Co.
9050 Capltll of Tou Highway, North
1290
AUITlN,TX78759
Tel: (5121_5
FIX: (5121338-7201
Milling Addrea
PO 8oJl: 9431
Aultln, TX 78786-9430

DALLAl (... 1IC1WIIlIDfI)

HNetI.Packard Co.
5700 Cromo Dr
EL PAID, TX 79912
Tel: 19151_
FIX: (915) 581-8097

HewIett·Packard Co.
10535 Harwln Drive
1lDU9TOII, TX 77038
Tel:(713177~

Fax: (713)778-&485

Hewlett-Packard Co.
3301 West Royal Lane
IR'IIIQ, TX 75083
Til: (214) 869-3377
FIX: (2141830-8951

Hewlett-Packard Co.
109 E. Toronto, Suite 100
McALLEN, 1)( 78503
Tel: 15121830-3030
Fax: (512) 630-1355

HewIett·PlCkard Co.
930 E. Campbell Rd.
_TX75081
Tel: (214) 231-8101
FIX: (214) 899-4337

H_·Pll<:kord Co,
14100 SIn Pedro "VI" Suite 100
IAN_.TX 79232
Tel: 15121_
Fu.: (512) 491·1.

Utah
HewIett·PlCkllfd Co.
3530 W, 2100 South
SALT WE em, UT 84119
Tel: (8011974-1700
FIX: (801) 974-1780

Virginia
HewIett·PICkard Co.
&40 Greenbrier Circle
Sult,101
_VA 23320
Til: (804) 424-7105
FIX: (8041424-1494

Howtett-Pll<:kord Co,
4401 Water Front Dr.
GLDI ALLIN, VA 23060
Tel: (8041 747·n50
Fax: (804) 985-9297

_DLK ( CHEIAPEAKE)

_I GLIN ALLEN)

Hewtett·PlGkard Co.
2800 Electric Road SuIt, 100
ROANOKE, VA 24018
Tel: 1703) n4-34-4-4
FIX: (703) 989-8049

W••hlnglon
HewIett·Packard Co.
15815S.E. 37th Street
IEI.LEYUE,. WA 98008
Tel: 12081_
FIX: 1208) 843-.!7411

Howtett·Pll<:kordCo,
N. 1225 Argonne Ad
IPOUIE, WA 99212·2657
Tel: (509) 922·7000
Fax: (509) 927-4236

W••hlnglon, D.C.
(...."""n., MO)

Will Vlrglnl.
H_·Pll<:kord Co,
50158thSt....
CHAJlU!1TOII, WV 25304
Tel: (304192~92
FIX: (3041928-1910

Wlleon.ln
HtwIttt-Packll'd Co.
275 N, Corpom. Dr,
1ROOKfIELD, WI 53005
Tel: 1414) 792-IlOO
FIX: (414) 792-0218

H_·Pll<:kord Co,
333 Main Sf.
OREEIIIAY, WI 54301
Tel: (4141438-2780
Fax: (41"') 43&-2786

IILWAUKEE (... _FIEUl)

URUGUAY
Pablo Ferrando S.A..C., I.
AWlnldaltaUa 2877
Clllila cit Correo 370
~

Tel: (599/21802 599
Telex: 398802586

VENEZUELA
HewI8tt-Pack.,.d de Venezuela, C.A.
Ttrctrl TranavwaaI
Los Ruicel Norte
Edlflclo Segr" CARACAS
Tel: (58/2)239 4133/4244
Fax: (58/2) 239 3080

YUGOSLAVIA
DoHermel
General Zdanova 4
YU·110001E0GRAD
Tel: 131/1113<2 841
Telex: 11433

DoHtnnoo
Celovtko 73
Y1J.81000 UUlUANA
Tel:(31/811553170
Telex: 31583

ZAMBIA
.,J, TUbury (ZIm~'1 Ltd,
P,O. Box 32792
LUIAKA
Tel: (280/1121 55 80
TelIX: 0902 40128

ZIMBABWE
FioId ConIOl~otod (PrlY01t) ltd,
Syoffon OMolon
Manhattan Coort
81S-dS_
P.O. Box 3458
IWWlE
Tel: (283/4173 9881
FIX: (283/4170 20 08
TtIex: 26241___-too
Test &Meaurement Catalog, 54AF
Howtett·Pll<:kord Company
5301 _ C<eok Blvd,

P.O. Box 58059
BlUItt. Clara, CA 9~52-8059

Tel: 1408)553-7271
Fax: (408) 083-1006

September 1990



HEWLETT 
PACKARD 

I 111111 111111111 II111 Ill1 llllll lllll Ill11 11111 Ill II11 
5050-6031 Printed in U.S.A. 

1111111111111111111111111111111111111111111111111111111

5959-6031

Fli;' HEWLETT
a:aI PACKARD

Printed In U.S.A. -



HP l6s2BlnP 16538
Logic Analyzers

Programming Reference

HP 16528/HP 16538
Logic Analyzers

Programming Reference

FIJdI HEWLETT
~~ PACKARD

HP 16528/HP 16538
Logic Analyzers

Programming Reference

FIJdI HEWLETT
a:~ PACKARD .



Your comments Please HP 16508/1651 B Programming
Your comments assist us in mecting your needs bctter. Plcase complete this questionnaire and rcturn it to us. Feel frcc to add

any additional comments that you might havc. All comments and suggestions become the propeny of Hcwlett-Packad. Omit
any questions that you feel would be proprietary.

Ycs No

1. Werc you satisfied with the operation of thc irrstrument orer the bus? t I I 1

2. What measurements will this instrument be used to make over the bus?

3. What t)"e of controller are you using?

4. What programming language are you using?

5. What do you like most about programming the instrument?

6. What would you like to see changed or improved?

8. Please rate

7. Which sections of the manual have you used?

] Introductory chapters 1 through 4

I Command List chapters 5 through 27

I Appendix A
] Programming Examples

I Index

the manual on the following

4 = Excellent 3: Good

J Breadth and depth of information

J Ability to easily find information

2: Adequate l. = Poor

J Ability to understand and apply the information provided in the manual

Please explain:

9. What is your e4perience with programming instnrments over the bus?

J No previous experience

] Irss than L year e4perience

I More than L year's experience on one model

I More than l year's e4perience on several models

Name

Address

Phone

THANK YOU FOR YOUR HELP

C-ompany

Zip Cnde

Instnrment Serial #

NO POSTAGE NECESSARY IF MAILED IN U.S.A.
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Your cooperation in completing and rsturning this form
will be greatly appreciated. Thank you.
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Product This Hewlett-Packard product has a warranty against defects in material
and workmanship for a period of three years from date of shipment.
During warranty period, Hewlett-Packard Company will, at its option,
either repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a service
facility designated by Hewlett-Packard. However, warranty service for
products installed by Hewlett-Packard and certain other products
designated by Hewlett-Packard will be performed at the Buyer's facility at
no charge within the Hewlett-Packard service travel area. Outside
Hewlett-Packard service travel areas, warranty service will be performed
at the Buyer's facility only upon Hewlett-Packard's prior agreement and
the Buyer shall pay Hewlett-Packard's round trip travel e{penses.

For products returned to Hewlett-Packard for warranty service, the Buyer
shall prepay shipping charges to Hewlett-Packard and Hewlett-Packard
shall pay shipping charges to return the product to the Buyer. However,
the Buyer shall pay all shipping charges, duties, and tanes for products
returned to Hewlett-Packard from another country.

Hewlett-Packard warrants that its software and firmware designated by
Hewlett-Packard for use with an instrument will execute its programming
instructions when properly installed on that instrument. Hewlett-Packard
does not warrant that the operation of the instrument software, or
firmware will be uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting from improper
or inadequate maintenance by the Buyer, Buyer-supplied software or
interfacing, unauthorized modification or missse, operation outside of the
environmental specifications for the product, or improper site preparation
or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

Warranty

Limitation of Wananty
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Exclusive Remedies THE REMEDIES PROVIDED HEREIN ARE THE BTryER'S SOLE
AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD SHALL
NOT BE LIABLE FOR ANTY DIRECT,INDIRECT, SPECIAL
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, ORANTY OTHERLEGAL
THEORY.

Assistance Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For any assistance, contact your neatest Hewlett-Packard Sales and
Service Office.

Certification Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard
further certifies that its calibration measluements are traceable to the
United States National Bureau of Standards, to the extent allowed by the
Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

Satety This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual must be
heeded.

Exclusive Remedies THE REMEDIES PROVIDED HEREIN ARE THE BUYER'S SOLE
AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD SHALL
NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

Assistance Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office.

Certification Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard
further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, to the extent allowed by the
Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

Safety This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual must be
heeded.

Exclusive Remedies THE REMEDIES PROVIDED HEREIN ARE THE BUYER'S SOLE
AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD SHALL
NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

Assistance Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office.

Certification Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard
further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, to the extent allowed by the
Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

Safety This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual must be
heeded.



Printing History

New editions are complete revisions of the manual. Update packsgos,
which are issued between editiom, contain additional and replacement
pages to be merged into the manual by the customer. The dates on the
title page change only when a new edition or a new update is published.
No information is incorporated into a reprinting uttless it appears as a
prior update; the edition does not change when an update is io"orporated.

A software code may be printed before the date; this indicates the version
level of the software product at the time of the manual or update was
issued. Many product updates and fxes do not require manual changes
an4 conversely, manual corrections may be done without accompanyrng
product changes. Therefore, do not e4pect a one to one correspondence
between product updates and manual updates.
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The List of Effective Pages grves the data of the current edition and of any
pages changed in updates to that edition. Within the manud, any page
changed since the last edition will have the date the changes were made
printed on tle bottom of the page. If an update is incorporated when a
new edition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is listed in Printing
History and on the title page.

List of Effective Pages

Pages

All

Etfective Date

December 1989

List of Effective Pages

The List of Effective Pages gives the data of the current edition and of any
pages changed in updates to that edition. Within the manual, any page
changed since the last edition will have the date the changes were made
printed on the bottom of the page. If an update is incorporated when a
new edition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is listed in Printing
History and on the title page.

Pages

All

Effective Date

December 1989

List of Effective Pages

The List of Effective Pages gives the data of the current edition and of any
pages changed in updates to that edition. Within the manual, any page
changed since the last edition will have the date the changes were made
printed on the bottom of the page. If an update is incorporated when a
new edition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is listed in Printing
History and on the title page.

Pages

All

Effective Date

December 1989



Contents

Chapter 1

HP 16528/16538
Programming Reference

Introduction to Programming an Instrument
Introduction . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1
AboutThisManual .. ..................... .. ... ... ... o... o. . .1--L
Programmingspta:r .... r....... o.................. o... o ....7--2

Talkingtothglnstrument .. r.. r. ....... . ... ... ........... ..L-z
Instruction Sptax . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . o . . . . . .L-2
OutputCommand................. o.......................L-3
DevicgAddress ..................... o..... o.. o............L-3
Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . L-3
InstructionHeader .. .... .. ..... ... ... e. . o r.... ..... . .... ..1,-3
White Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L-4
InstructionParameters....... . o. ........ .. ........ ....... . .L-4
Headgr Tlpes . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . o . . . . , . . .L-4
combinin$ commands from the same Subsystem . . o . . . . . . o . . . . l--5
DuplicateKgyvords ...................................... .L-5
Query Usage . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .L-6
ProgramHeaderOptions .. .. ... .. ...,. . .. . . . .. o . .... .. .. ..L-7
ParameterSptarxRules .... .... o ... . c... .,. .. . . .. . ... . . ....L-7
InstructionTerminator ...... ... .................. ... o. .. . .L-9
SelectingMultiple Subsystems . . . . . o . o . . . . . . . . . . . . . . . . . o . . . .L-9

Programminganlnstru ent ........ o o o.... o.................L-LO
Initialization............ ........ o..... o.... . . ., . ...... ...L-L0
ExampleProgram . . o.... ..... r. ... .. ... . ..... . .. . . . o. r ...1--11-
Program Overview ............ o.............. o...........L-LL
Receiving Information from the Instrument . . . . . . . . . o . . . . . . . . 1-11
ResponseHeaderOptions . . . . .. . . . . . . . . . . . . . o . . . . . . . . . o . . L-Lz
ResponseDataFormats . ., ............... ... .... ...... .. .L-1-3
StringVariables .......................... o.... o.. r..... .L-!4
NumericBase ............. o o.............. o.............L-1-5
NumericVariables ........ .. .. o ... . o. . . . . .... .. . ... . .. .. .L-1,5
Definite-l"ength Block Response Data . . . . . . . . . o . . . . . . . . . . . .L-L6
Multiple Querigs . . . . . o . . . o . . . . . . . . . . . . . . . . . . . o . . . . . . .L-L7
InstrumentStatus ... o. o... o.... o...... o.................. L-L7

Contents - 1

Contents

Chapter 1 Introduction to Programming an Instrument

Introduction 1-1
About This Manual 1-1
Programming Syntax 1-2

Talking to the Instrument 1-2
Instruction Syntax 1-2
Output Command 1-3
Device Address 1-3
Instructions 1-3
Instruction Header 1-3
White Space 1-4
Instruction Parameters 1-4
Header Types 1-4
Combining Commands from the Same Subsystem 1-5
Duplicate Keywords 1-5
Query Usage 1-6
Program Header Options 1-7
Parameter Syntax Rules 1-7
Instruction Terminator 1-9
Selecting Multiple Subsystems 1-9

Programming an Instrument 1-10
Initialization 1-10
Example Program 1-11
Program Overview 1-11
Receiving Information from the Instrument 1-11
Response Header Options 1-12
Response Data Formats 1-13
String Variables 1-14
Numeric Base 1-15
Numeric Variables 1-15
DefInite-Length Block Response Data 1-16
Multiple Queries 1-17
Instrument Status 1-17

HP 16528/16538 Contents - 1
Programming Reference

Contents

Chapter 1 Introduction to Programming an Instrument

Introduction 1-1
About This Manual 1-1
Programming Syntax 1-2

Talking to the Instrument 1-2
Instruction Syntax 1-2
Output Command 1-3
Device Address 1-3
Instructions 1-3
Instruction Header 1-3
White Space 1-4
Instruction Parameters 1-4
Header Types 1-4
Combining Commands from the Same Subsystem 1-5
Duplicate Keywords 1-5
Query Usage 1-6
Program Header Options 1-7
Parameter Syntax Rules 1-7
Instruction Terminator 1-9
Selecting Multiple Subsystems 1-9

Programming an Instrument 1-10
Initialization 1-10
Example Program 1-11
Program Overview 1-11
Receiving Information from the Instrument 1-11
Response Header Options 1-12
Response Data Formats 1-13
String Variables 1-14
Numeric Base 1-15
Numeric Variables 1-15
DefInite-Length Block Response Data 1-16
Multiple Queries 1-17
Instrument Status 1-17

HP 16528/16538 Contents - 1
Programming Reference



Chapter 2 Programming Over HP-IB

Introduction . . . . . . o . . . . . . . o . . . o . . . r . . r . . . . . . . . . . . o t . . . . . . . . .2-1-

Interface Capabilities ...... .... ...... . .. ......... ........ . ...2-L
CommandandDataConcepts . .... .... c . o .... .. .. o ... . . ... ....2-L
Addressing o . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . .2-t
Communicating Over the HP-IB Bus (HP 9000 Series 2001300

Controller) . . . . . . . . . . . . . . . . . . t . . . . . . r . . . . . . o . . . . . r . . . . . . . . . .2-2
Irocal, Rgmote, and l-ocallockout . . . . . . . . . . o . . o . . . . . ., . . . . . . . .2-2
BusCommands ..............'....o........r............... .2-3

DeviceClear .......,.................... .......o.... .2-3
GroupExecuteTrigger (GET) . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .2-3
Interface Clgar (IFC) .. .. .. .. .. . .......... ... o . . .. . . o. o.. ..2-3

Chapter 3 Programming Over RS-232C

Introduction .... t......... .......... e .,...... e e .............3-L
Interface Operation . . ..... o . .. ... . . .. . . .. o. o o. . .. ... . .. .. . ...3-1-
Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-2
Minimum Three-Wire Interface with Softrvare Protocol . . . . . . . . . . .3-2
Extended Interface with Hardware Handshake . . . . . . . . . . . . . .3-3
Cable Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . .3-4
Configuringthe Instrument Interfacg . . . . c . ., . . . . . . . . . . . . . . . . . . .3-5
Interface Capabilitigs ... ..... o.... .... .. o.... . ..... .. G.......3-5

Protocol . ..... ....... t.. .... o... o. . ..3-5
Data Bits . . . . . . . . . . . . . o . o . . . . . . . . . . . . . . o . . . . . . . . .3-6

Communicating Over the RS-232C Bus (HP 9000 Series 20f'13ffi
Controller) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c . . . . . . .3-6
IrockoutCommand ........ ..,..... o..o o..... o........, ..3-7

Chapter 4

Contents - 2

Programming and Documentation Conventions

Introduction . . . . . . . . . . . . . . . . . . . c . . . . . . . . . . . . . . . o " . . .4-L
TruncationRule..... o.............. .... . o...... .4-L
InfinityRepresgntation ..... .... . ... .. . .. .... . . . .. .. o. .. ... ...4-2
Sequential and Overlapped Commands . . o . . . . . . . . . . . . . . . . . .4-2
ResponseGengration ...... o o....... o.... o t.. o... ....4-2
SyntaxDiagrams . o......... o......... o.. o. c. o...... c o. o. ....4-z
Notation Conventions and Definitions . . c . . . . . . . o . . . . . . . . . . . . . . .4-3
ThgCommandTrge ......r. .........4-4

HP 16s28/16538
Programming Reference

Chapter 2

Chapter 3

Chapter 4

Contents - 2

Programming Over HP-IB
Introduction 2-1
Interface Capabilities 2-1
Command and Data Concepts 2-1
Addressing 2-1
Communicating Over the HP-IB Bus (HP 9000 Series 200/300
Controller) 2-2
Local, Remote, and Local Lockout 0 ••••••••••••••• 2-2
Bus Commands 2-3'

Device Clear 2-3
Group Execute Trigger (GET) 2-3
Interface Clear (IFC) 2-3

Programming Over RS-232C
Introduction 3-1
Interface Operation 3-1
Cables 3-2
Minimum Three-Wire Interface with Software Protocol 3-2
Extended Interface with Hardware Handshake 3-3
Cable Example 3-4
Configuring the Instrument Interface 3-5
Interface Capabilities 0 ••••••• 3-5

Protocol 3-5
Data Bits 3-6

Communicating Over the RS-232C Bus (HP 9000 Series 200/300
Controller) 3-6
Lockout Command 3-7

Programming and Documentation Conventions
Introduction 4-1
Truncation Rule 4-1
Infmity Representation 4-2
Sequential and Overlapped Commands 4-2
Response Generation 4-2
Syntax Diagrams 4-2
Notation Conventions and Definitions 4-3
The Command Tree 4-4

HP 16528/16538
Programming Reference

Chapter 2

Chapter 3

Chapter 4

Contents - 2

Programming Over HP-IB
Introduction 2-1
Interface Capabilities 2-1
Command and Data Concepts 2-1
Addressing 2-1
Communicating Over the HP-IB Bus (HP 9000 Series 200/300
Controller) 2-2
Local, Remote, and Local Lockout 0 ••••••••••••••• 2-2
Bus Commands 2-3'

Device Clear 2-3
Group Execute Trigger (GET) 2-3
Interface Clear (IFC) 2-3

Programming Over RS-232C
Introduction 3-1
Interface Operation 3-1
Cables 3-2
Minimum Three-Wire Interface with Software Protocol 3-2
Extended Interface with Hardware Handshake 3-3
Cable Example 3-4
Configuring the Instrument Interface 3-5
Interface Capabilities 0 ••••••• 3-5

Protocol 3-5
Data Bits 3-6

Communicating Over the RS-232C Bus (HP 9000 Series 200/300
Controller) 3-6
Lockout Command 3-7

Programming and Documentation Conventions
Introduction 4-1
Truncation Rule 4-1
Infmity Representation 4-2
Sequential and Overlapped Commands 4-2
Response Generation 4-2
Syntax Diagrams 4-2
Notation Conventions and Definitions 4-3
The Command Tree 4-4

HP 16528/16538
Programming Reference



CommandTlpes ...... o...................... o...,...... ..+4
TreeTraversalRules ............................ ........ ..+4
Examples . . . . . . . . . . . o . . . . o . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . .+5

CommandSet Organization . .. . . . . . . . o . . . . .. .. . . . . . . . . . o . . . . .+10
Subsystems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-L0

Program Examples . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . .4-I1,

Ghapter 5 Common Commands
Introduction .... .. . .......... .. . . . .. .. . . o... ................5-1-

*CLS .. . ..... .... ...... .. . . ... ........ ... .............5-3
*ESE . . . . . . . . . t . . . . . . . . . . . . . . o . . . . . . . . . r . . . . . . . . . . . . . .5-4
*ESR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . o . . . . . . . . . .5-6
*IDN . ....... c...................... .. .. . .... .. r ......5-8
*OPC . . . . . . . . . . . . . o . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . .5-9
*RST ..............o.........................oo.....5-1-0
*SRE . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . o . . .' . . . . . . . . . . . o .5-11
*STB . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-13
*WAI . . . . . . . . . o . . . . . . . . . . . . . . . . . . . o . r . . . . . . . . . . . . . . . .5-L5

Ghapter 6

HP 16528,/16538
Programming Reference

System Commands
Introduction . . . . . . . . . . . o . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . .6-L

ARMBnc .............o.......r.........o............ .6-4
DATA'''' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-5

Logtc AnalyzerBlockData . .r. . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .6-8
Sgction Header Description . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . . .6-8
Sgction Data . . . . . . . . . o o . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .6-8
Data Preamble Dgscription . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-8
Acquisition Data Description . . . . , . . . . . . . . . o . . . . . . . . . . . . . . .6-L1-

Oscilloscope Block Data . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-L8
Oscilloscope Data Section . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . .6-1,8

Section Hgader Description . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . .6-L8
Section Data . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . o6-18

Oscilloscope DisplayData Section . . o . . . . o . . . . . . . . . . o . . . . . . . . . 6-19
DSP . . . . . . . o . . . o . . . . . . . . . . . . . . o o . . . . r . . o . . . . . . . . . . . . .6-20
ERRof . . o . . . . . . o . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . o . .6-2!
HEADeT ............ o.........................tr.... .6-22
KEY . . . . . . . o . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . .6-23
LER . . . . . . . . . . . . . . . . . . . . . . o o . . . . . . . . . . . . . o . . . . . . | . . . .6-25
LOCKout ...........o..t.. r.o..........,.............6-26

Contents - 3

Command Types 4-4
Tree Traversal Rules 4-4
Examples 4-5

Command Set Organization 4-10
Subsystems 4-10

Program Examples 4-11

Chapter 5 Common Commands

Introduction 5-1
*C~ 5-3
*ESE 5-4
*ESR ~ 5-6
*IDN 5-8
*OPC 5-9
*RST 5-10
*SRE 5-11
*STB 5-13
*WAI 5-15

Chapter 6 System Commands

Introduction 6-1
ARMBnc 6-4
DATA 6-5

Logic Analyzer Block Data .. : 6-8
Section Header Description 6-8
Section Data 6-8
Data Preamble Description 6-8
Acquisition Data Description 6-11

Oscilloscope Block Data 6-18
Oscilloscope Data Section 6-18

Section Header Description 6-18
Section Data 6-18

Oscilloscope Display Data Section 6-19
DSP 6-20
ERRor 6-21
HEADer 6-22
KEy 6-23
LER 6-25
LOCKout 6-26

HP 16528/16538 Contents - 3
Programming Reference

Command Types 4-4
Tree Traversal Rules 4-4
Exa.mples 4-5

Command Set Organization 4-10
Subsystems 4-10

Program Exa.mples 4-11

Chapter 5 Common Commands

Introduction 5-1
*C~ 5-3
*ESE 5-4
*ESR ~ 5-6
*IDN 5-8
*OPC 5-9
*RST 5-10
*SRE 5-11
*STB 5-13
*WAI 5-15

Chapter 6 System Commands

Introduction 6-1
ARMBnc 6-4
DATA 6-5

Logic Analyzer Block Data .. : 6-8
Section Header Description 6-8
Section Data 6-8
Data Preamble Description 6-8
Acquisition Data Description 6-11

Oscilloscope Block Data 6-18
Oscilloscope Data Section 6-18

Section Header Description 6-18
Section Data 6-18

Oscilloscope Display Data Section 6-19
DSP 6-20
ERRor 6-21
HEADer 6-22
KEy 6-23
LER 6-25
LOCKout 6-26

HP 16528/16538 Contents - 3
Programming Reference



LONGform............................ ...6-27
MENU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . t . . .6-?3
MESE ... o o.. o.................. o................. ...6-29
MESR . . . . . . . . . . . . . . . . . r . . . . o . . . . . . . . . . . . . . . . . . . . . . . .6-31
PPOW9T ............ o... o..... o....... o.. o..... o.... .6-33
PRINT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-y
RMODe ..... ....... o....... o...... o ..... o o.. o...6-35
SETup . . . . . . . . . . . . . . . . . . . . . o . o . . o . . . . . . . . o . . . . . . . . . . .6-%
START ............................................o..6-38
STOP ...............................e................6'39

Chapter 7

Chapter 8

Contents - 4 HP 16s28/16s38
Programming Reference

Chapter 7

Chapter 8

Contents - 4

LONGform 6-27
MENU 6-28
MESE 6-29
MESR 6-31
PPOWer 6-33
PRINt 6-34
RMODe 6-35
SETup 6-36
STARt 6-38
STOP 6-39

MMEMory Subsystem
Introduction 7-1

AUToload 7-4
CATalog 7-5
COpy 7-6
DOWNload 7-7
INITialize 7-8
LOAD 7-9
LOAD 7-10
PACK 7-11
PURGe 7-12
REName 7-13
STORe 7-14
UPLoad 7-15

DLISt Subsystem

Introduction 8-1
DLISt 8-2
COLumn 8-3
LINE 8-5

HP 16528/16538
Programming Reference

Chapter 7

Chapter 8

Contents - 4

LONGform 6-27
MENU 6-28
MESE 6-29
MESR 6-31
PPOWer 6-33
PRINt 6-34
RMODe 6-35
SETup 6-36
STARt 6-38
STOP 6-39

MMEMory Subsystem
Introduction 7-1

AUToload 7-4
CATalog 7-5
COpy 7-6
DOWNload 7-7
INITialize 7-8
LOAD 7-9
LOAD 7-10
PACK 7-11
PURGe 7-12
REName 7-13
STORe 7-14
UPLoad 7-15

DLISt Subsystem

Introduction 8-1
DLISt 8-2
COLumn 8-3
LINE 8-5

HP 16528/16538
Programming Reference



Chapter 9 WLISI Subsystem
Introduction . . . . . . . . . . . . . o o . . . . . . . . . . . . . . . t . . r o . . . . . . . . . . . . .9-f-

WLIST ..... o... o... o r.............. r................. r9-2
OSTate .....r.........................................9-3
XSTate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g'4
OTIMe .......................................o.......9-5
XTIMe ....o......................o..o............. ...9'6

Ghapter 10 MACHine Subsystem
Introduction . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10-L

MACHing .......r.....r.............r...............L0-3
ARM o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r | . . . . . . . . . . o . . . 10-4
ASSign..................... o....o... r....o...........10-5
AUToscalg .............. r............. o........ o.....1-0-6
NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . o . . .I0-7
TYPE ...... e ... r....... t... o. o r r............ o.......L0-8

Chapter 11 SFORmat Subsystem

Introduction . . . . o . . . r . . . . . . o . . o . . . . . . . . . . . . . ! . . . . . . . . . . . . . . 11-l-
SFORmat ..................o..... o........o..........L1-3
CLOCk ...........................o.........o...... ..LL-4
CPERiod . .t. ' . . . . . . . ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11-5
LABOI . . .'. . . | . . o . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LL-6
MASTOT .............................................1-1-8
REMove o...........r -.... c. o...... r.................L1"-9
SLAV€ . . .' . . . . . . . o . . . . . r . . . . . . . . . . . . . . . . . . . . . . . . . . .1L-L0
THRgshold .......o.......... o..o..r,....o..........11-L1

Chapter 12

HP 16528/16s38
Programming Reference

STRace Subsystem
Introduction . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lz-L

STRace o...r.....o...........o....o .........o.. ..L2-4
BRANch ............... o........................ oo.. .IZ-5
FIND ............... o.... o o o..... o... r...............L2-8
PREStore,............. r....................o.... ...L2-L0
RANG9 ............. o... o. o r......... o.... o........Lz'Lz

Contents - 5

Chapter 9 WLISt Subsystem

Introduction 9-1
WLISt 9-2
OSTate 9-3
XSTate 9-4
OTIMe 9-5
XTIMe 9-6

Chapter 10 MACHine Subsystem

Introduction 10-1
MACHine 10-3
ARM 10-4
ASSign 10-5
AUToscale 10-6
NAME 10-7
TypE 10-8

Chapter 11 SFORmat Subsystem

Introduction 11-1
SFORmat 11-3
CLOCk 11-4
CPERiod 11-5
LABel 0 •••••••••••••••••••••••••••••••••••••••••••• 11-6
MASTer 11-8
REMove 11-9
SLAVe 11-10
THReshold 11-11

Chapter 12 STRace Subsystem

Introduction 12-1
STRace 12-4
BRANch 12-5
FIND 12-8
PREStore 12-10
RANGe 12-12

HP 16528/16538 Contents - 5
Programming Reference

Chapter 9 WLISt Subsystem

Introduction 9-1
WLISt 9-2
OSTate 9-3
XSTate 9-4
OTIMe 9-5
XTIMe 9-6

Chapter 10 MACHine SUbsystem

Introduction 10-1
MACHine 10-3
ARM 10-4
ASSign 10-5
AUToscale 10-6
NAME 10-7
TypE 10-8

Chapter 11 SFORmat Subsystem

Introduction 11-1
SFORmat 11-3
CLOCk 11-4
CPERiod 11-5
LABel 0 •••••••••••••••••••••••••••••••••••••••••••• 11-6
MASTer 11-8
REMove 11-9
SLAVe 11-10
THReshold 11-11

Chapter 12 STRace Subsystem

Introduction 12-1
STRace 12-4
BRANch 12-5
FIND 12-8
PREStore 12-10
RANGe 12-12

HP 16528/16538 Contents - 5
Programming Reference



RESTart . . . . . . . . . . . . . . . . . . . . . . . . . . c . . . . . . . . . . . . . . . . . L2'L4
SEQuence .... o '.................. o... o........... ..L2'I6
STOR9 ................o........................... .L2'L7
TAG . . . . . . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . . . . . o o . . . . .Lz-Ig
TERM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . .L2-2!

Ghapter 13 SLISI Subsystem
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . , . . . . .13-1

SLIST ................................................13-5
COLumn ..........o.........o...................o...L3-6
DATA ..o.........c.....................'.....o.....1-3-8
LINE . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . o . . . . . . . . L3-9
MMODO .....o..............................r......13-10
OPATtern ........o.................................L3-1,L
OSEarch .......... o................ o...............1-3-13
OSTate . . o . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . .L3-L4
OTAG ......o.......o.......................o......L3-L5
RUNTiI . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . ., L3-I6
TAVerage ..............o.................... o......L3-L8
TMAXimum ...... o...................... r.......... L3-L9
TMINimum ..... r................ D............. o... .L3-?n
VRUNs . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . o . . . o . . L3-21"
XOTag . . o . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . o . . . . . .L3'22
XPATtgrn . . . . . . . . . . . . . . . . . . . . . c . . . . . . . . . . . . . . . . . . . .L3-23
XSEarch ........ o.......... o.... o... . e .. o.......13-25
XSTatg . . . . . . . . c . . . . . . . . . o o . . . ' . o . . . . . . . . o . . . . . .L3-?5
XTAG . . . . . . . r . . . . o . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .L3-27

Chapter 14

Contents - 6

SWAVeform Subsystem
Introduction . . . . . . o . . . . . . . . . . . o . . . . . . . . . . . . . . o . . . . . . . . o . . . .1,+!

SWAVeform . . . . . . . . . . . . . . . . o . . . . . . . . . . , . . . . . . . . . . . . . .L+3
ACCumulate ..o................... o.........o....... .L+4
DELay ..... .. ... . ... . .... ... .. ... ... . ..... . . .. . o.. .. .L+5
INSert . . . o . . . . . o . . . . . . . . . . . . . . . . . . o . . . . . . o . . . . . . . . . . .I+6
RANGO . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . L+7
REMovg ........ o.........,...............oo.........14-8

HP 1652B.,116s38
Programming Reference

Chapter 13

Chapter 14

Contents - 6

RESTart 12-14
SEQuence 12-16
STORe 12-17
TAG 12-19
TERM 12-21

SLISt Subsystem

Introduction 13-1
SLISt 13-5
COLumn 0 ••••••••••••••••••••••••••••••••• 13-6
DATA 13-8
LINE 13-9
MMODe 13-10
OPATtern 13-11
OSEarch 13-13
OSTate 0 ••••••••••••••• 13-14
OTAG 13-15
RUNTil 13-16
TAVerage 13-18
TMAXimum 13-19
TMINimum 13-20
VRUNs 13-21
XOTag 13-22
XPATtern 13-23
XSEarch 13-25
XSTate 13-26
XTAG 13-27

SWAVeform Subsystem

Introduction 14-1
SWAVeform 14-3
ACCumulate 14-4
DELay 14-5
INSert 14-6
RANGe 14-7
REMove 14-8

HP 16528/16538
Programming Reference

Chapter 13

Chapter 14

Contents - 6

RESTart 12-14
SEQuence 12-16
STORe 12-17
TAG 12-19
TERM 12-21

SLISt Subsystem

Introduction 13-1
SLISt 13-5
COLumn 0 ••••••••••••••••••••••••••••••••• 13-6
DATA 13-8
LINE 13-9
MMODe 13-10
OPATtern 13-11
OSEarch 13-13
OSTate 0 ••••••••••••••• 13-14
OTAG 13-15
RUNTil 13-16
TAVerage 13-18
TMAXimum 13-19
TMINimum 13-20
VRUNs 13-21
XOTag 13-22
XPATtern 13-23
XSEarch 13-25
XSTate 13-26
XTAG 13-27

SWAVeform Subsystem

Introduction 14-1
SWAVeform 14-3
ACCumulate 14-4
DELay 14-5
INSert 14-6
RANGe 14-7
REMove 14-8

HP 16528/16538
Programming Reference



Ghapter 15 SCHart Subsystem
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . 15-L

SCHart ...............................o......o.......1,5-3
ACCumulate ................,... .'....,,............. .L5-4
HAXis o......... r o....... o..... o....i o...............1-5-5
VAXis o . . . . . . . . . . . . . . . . . . . . . . . o o . . . . . . . . . . . . . . . . . . . . .L5-7

Chapter 16 COMPare Subsystem
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r r . . . . . . . . . . . . 1-6-l-

COMPare .......o..r.................................L6-3
CMASk . . . . . . . . . . . . . . o . . . . . . . . . . o . . . . . . . . . . o . . . . . . . . .L6-4
COPY ............. '...... !.... c o....... o.. o.... r....16-5
DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . o . . . . . . . . . . . L6-6
FIND .. o..... o............ o....... o..... o.......... t.L6-8
RANGO . . . . . . . o . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16-9
RUNTiI ........o...........o.........r....o.........16-L0

Chapter 17 TFORmat Subsystem
Introduction ... o................ o.... o.......... o..... o. ...L7-L

TFORmat . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . , . . . o . I7-2
I-ABel ...............................o............ ...L7-3
REMove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . o . . . o .L7'5
THReshold . . . . . . . . o . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . .L7-6

Chapter 18

HP 16528/16538
Programming Relerence

TTRace Subsystem
Introduction . o . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . o . . . . . . . . . . 18-1

TTRace . o.... o.................. o........... o..... r.L8-3
AMODe . . . . . . . . . . . . . . o . . . . . . . . . ., . . . . . . . . . . . . . . . . . . .L8-4
DURation ...................... o....................L8-5
EDGE ..............'o............ .o............1-8-6
GLITch .................... .., o.... o... o....18-8
PATTern ...............,.......... o......r..........18-9

Contents - 7

Chapter 15 SCHart SUbsystem

Introduction 15-1
SCHart 15-3
ACCumulate ': 15-4
HAXis 15-5
VAXis 15-7

Chapter 16 COMPare Subsystem

Introduction 16-1
COMPare 16-3
CMASk 16-4
COpy 16-5
DATA 16-6
FIND 16-8
RANGe 16-9
RUNTil 16-10

Chapter 17 TFORmat Subsystem

Introduction 17-1
TFORmat 17-2
LABel 17-3
REMove 17-5
THReshold 17-6

Chapter 18 TTRace SUbsystem

Introduction 18-1
~Race 18-3
AMODe 18-4
DURation 18-5
EDGE 18-6
GLITch 18-8
PA~ern 18-9

HP 16528/16538 Contents - 7
Programming Reference

Chapter 15 SCHart Subsystem

Introduction 15-1
SCHart 15-3
ACCumulate ': 15-4
HAXis 15-5
VAXis 15-7

Chapter 16 COMPare Subsystem

Introduction 16-1
COMPare 16-3
CMASk 16-4
COpy 16-5
DATA 16-6
FIND 16-8
RANGe 16-9
RUNTil 16-10

Chapter 17 TFORmat Subsystem

Introduction 17-1
TFORmat 17-2
LABel 17-3
REMove 17-5
THReshold 17-6

Chapter 18 TTRace SUbsystem

Introduction 18-1
~Race 18-3
AMODe 18-4
DURation 18-5
EDGE 18-6
GLITch 18-8
PA~ern 18-9

HP 16528/16538 Contents - 7
Programming Reference



Chapter 19 TWAVeform Subsystem
Introduction . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . r . . . . . . . . . . . . . . 1-9-L

TWAVeform o...,.......... r...,..... o.. o............19-5
ACCumulate ...... o............. o..... r... o. o....... .L9-6
DELay ............................r............... ..L9-7
INSert ... o.. o. o. r........... '..... r.. r...............1-9-8
MMODO o r....... o................. ' r...........L9-9
OcoNdition ...,..,. o................... e...........19-10
OPATtern .........................r o...... e........19-LL
OSEarch ........ .......... o.... o.......... o.. o.....L9-13
OTIMe . '... o........................ ' '............ .I9-I4
RANG9 .............c...............o..............19-1-5
REMove ................,........... ............I9-L6
RUNTiI ...... o....... r.....o. o.. o.,.....,..... o. o..L9-I7
SPERiod .. o................. ,..... o. ....... oL9-L9
TAVgrage .... .... ........... o.... .. . .. .. . ...,... . ".L9-20
TMAXimum ... .... r... o... ... . o .. c. o.. .. .. .I9-2L
TMINimum .... ......................o......... .19-22
VRUNs r.. o...... '.................... I r......... c.I9-?3
XcoNdition . . . . . . o . . . . o . . . o . . . . . . o . . . . . . . . . . . . . . . . . 19-24

XOTime ...,. o...... o. o........ o o... ..... o..L9-25
XPATtern ........ ..,.,.....,. ,r........L9-?6
XSEarch .......... r r.......... o.... c...,. e......... oL9-?8

XTIMe ........ ......!......... .e.......L9-29

Ghapter 20

Contents - I HP 16528116538
Programming Relerence

Chapter 19

Chapter 20

Contents - 8

TWAVeform Subsystem

Introduction 19-1
TWAVeform 0 ••••••••••••••• 19-5
ACCumulate 19-6
DELay 19-7
INSert 19-8
MMODe 19-9
OCONdition 19-10
OPATtern 19-11
OSEarch 19-13
OTIMe 19-14
RANGe 19-15
REMove 19-16
RUNTil 19-17
SPERiod 0 ••••••••••••• 19-19
TAVerage 19-20
TMAXimum 0 •••••••••••••••••••••••••••••• 19-21
TMINimum 19-22
VRUNs 0 .19-23
XCONdition 19-24
XOTime 19-25
XPATtern 19-26
XSEarch 19-28
XTIMe 19-29

SYMBol Subsystem

Introduction 0 ••••••••••••••••••••••••••••••••• 20-1
SYMBol 20-3
BASE 20-4
PAllern 20-5
RANGe 20-6
REMove 20-7
WIDTh 20-8

HP 1652B/1653B
Programming Reference

Chapter 19

Chapter 20

Contents - 8

TWAVeform Subsystem

Introduction 19-1
TWAVeform 0 ••••••••••••••• 19-5
ACCumulate 19-6
DELay 19-7
INSert 19-8
MMODe 19-9
OCONdition 19-10
OPATtern 19-11
OSEarch 19-13
OTIMe 19-14
RANGe 19-15
REMove 19-16
RUNTil 19-17
SPERiod 0 ••••••••••••• 19-19
TAVerage 19-20
TMAXimum 0 •••••••••••••••••••••••••••••• 19-21
TMINimum 19-22
VRUNs 0 .19-23
XCONdition 19-24
XOTime 19-25
XPATtern 19-26
XSEarch 19-28
XTIMe 19-29

SYMBol Subsystem

Introduction 0 ••••••••••••••••••••••••••••••••• 20-1
SYMBol 20-3
BASE 20-4
PAllern 20-5
RANGe 20-6
REMove 20-7
WIDTh 20-8

HP 1652B/1653B
Programming Reference



Chapter 21 SCOPe Subsystem
Introduction .. ...'.........'... r.... .... ...... .... o..... ...27,-L

SCOPO... o.................. o.o...............o..... .21'3
ARM o . o . . . . . . . . . . . . . . . . . . | . . . . . . . . . . . . . o . . . . . . . . . . . . 2L4
AUToscale . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . .2L-5
SMODO ....... o...................... r... r...... r.. r.21'6

Chapter 22 CHANnel Subsystem

Introduction . . r ....... o... ...... o.......... ..... ... ..... ...?2-L
CHANnel ...... o............ o.... o...................22-3
COUPling . . o . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . r . . . . . . . o . . ?24
OFFSet . . . . . . . . . . . . . . r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?2-5
PROB9 . . . . . . . . . . . . . . . . . . . . o . . . . . . r . . . . . . . . . . . . . o . . . .?2'6
RAhIGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r 22-7

Chapter 23 TRlGger Subsystem
Introduction ....... o o.................... o..... o........ ...?3-7.

The Edge
TriggerMode ................... o.... o. o... ..... ..... ...?3-I
TheImmediateTriggerMode ..... o.......... o. r. o....... .?3-L

TRIGger . . . . . . o . . . r . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . .?3-3
LEVEL . . . . . . . . . . . . . . r . . . . . . . . . . . . . . . . . . . . o . . . . o . . . . .?34
MODE . . . . . . . o . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . o . .?3-5
SLOPe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . .?36
SOURce . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . o . . . . . . . . . . . . . .?37

Ghapter 24

HP 16s28/16s38
Programming Reference

ACQuire Subsystem
Introduction ... . ................ .. ...... o.. . r o.......... ...?*L
AcquisitionTlpgNormal ... . .. . o. . . ... .. . . . . .. . ........ .....?+2
AcquisitionTypeAver4ge o...... o............... o. o. o.... ...2+2

ACQuire . . . . . . . . . . . . . . . . . . . . . . . . . . . o . o . . . . . . . . . . . . . . .?*3
COUNT ... o o......... o............... . o..... o....2+4
TY?E . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . o . . . . . . . . o . . . .?*5

Contents - 9

Chapter 21 SCOPe SUbsystem
Introduction 21-1

SCOPe 21-3
ARM 21-4
AUToscale 21-5
SMODe 21-6

Chapter 22 CHANnel SUbsystem

Introduction 22-1
CHANnel 22-3
COUPling 22-4
OFFSet 22-5
PROBe 22-6
RANGe 22-7

Chapter 23 TRIGger SUbsystem

Introduction 23-1
The Edge
Trigger Mode 23-1
The Immediate Trigger Mode 23-1

TRIGger 23-3
LEVEL 23-4
MODE 23-5
SLOPe 23-6
SOURce 23-7

Chapter 24 ACQuire SUbsystem
Introduction 24-1
Acquisition Type Normal 24-2
Acquisition Type Average 24-2

ACQuire 24-3
COUNt 24-4
TYPE 24-5

HP 16528/16538 Contents - 9
Programming Reference

Chapter 21 SCOPe Subsystem
Introduction 21-1

SCOPe 21-3
ARM 21-4
AUToscale 21-5
SMODe 21-6

Chapter 22 CHANnel SUbsystem

Introduction 22-1
CHANnel 22-3
COUPling 22-4
OFFSet 22-5
PROBe 22-6
RANGe 22-7

Chapter 23 TRIGger SUbsystem

Introduction 23-1
The Edge
Trigger Mode 23-1
The Immediate Trigger Mode 23-1

TRIGger 23-3
LEVEL 23-4
MODE 23-5
SLOPe 23-6
SOURce 23-7

Chapter 24 ACQuire SUbsystem
Introduction 24-1
Acquisition Type Normal 24-2
Acquisition Type Average 24-2

ACQuire 24-3
COUNt 24-4
TYPE 24-5

HP 16528/16538 Contents - 9
Programming Reference



Chapter 25 TlMebase Subsystem
Introduction ...... | .. .... ... ...... o...... !....... ..........25-1,

TlMebase ............. r.....!........................?5'2
DELAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e . . . . . . . . . . . . . .?5-3
MODE o . . . . . . . o . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?5-4
RAI{GO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . | . . . . . . r . . . . . ?5-6

Chapter 26

Contents - 10

WAVeform Subsystem

lntrOduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . .%-L
Waveform
Record . . . . . . . . . r . . . . . . . . . . . . . . . . . . . . o . . o . o . . . . . . . .. . . . . . .?6'3
DataAcquisitionTlpes . .. . o.... .. c................. ....... .?5-3

Normal Mode . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?f.-3
Average Mode . . o . . . . . . . . . . . . . r . . . . . . . . . . . . . . . . o . . . . . . . . .?f.'3

FormatforDataTransfef . . .. . ... r e .., t .... e.... . . . ..... . .. ..?6-4
BYTEFormat ................. o.......r.............. ...?5-4
WORDFormat ...... o... o........... c...................26-5
ASCII Format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?6-5

DataConversion ................... r............. ....... ...?5-6
Conversion from Data Value to Voltage . . . . . . . . . . . . . . . . o . . . .?6-6
Conversion from Data Valug to Time . . . . . . . . . . . . . o . . . . . . . . .?5-6
Conversion from Data Value to Trigger Point . . . . . . . . . . . . . . . . 26-6

WAVeform . . . . . . . c . . o . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . " .?5-7
COUNT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . .?5-8
DATA . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?5-g
FORMat . . . . . . . . . . c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ?5-L0
POINts . . . . o . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?6-LL
PREAmble . . . . . . . . . . . . . . . . . o o . . . . c . . . . . . . ., . . . . . . . . r?6-Lz
RECord ........... o................................25-L3
SOURCO ................... o........ . o c. r.......?6-L4
TWE . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . .?f.'Ls
VALid . . . . . . . c . . . . . . . . . . . . . . . . . . . o . . . . . r . . . . . . . . . . . .?5-L6
XlNCrement ....o.......o.., ...,.....6.........o?6-L7
XORigin .................................... o.......26-L8
XREFerence ....... t....... r.... o..... r.. o........,.?5-L9
YlNCremgnt.......... c.... o ... o...o. o.......... .?5-20
YORigin . . . o . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75-21,

YREFerence .. o...... r... r.. o.... o.. ............26-22

HP 16528/16538
Programming Reference

Chapter 25

Chapter 26

Contents - 10

TIMebase SUbsystem

Introduction 25-1
TIMebase 25-2
DELAy 25-3
MODE 25-4
RANGe 25-6

WAVeform Subsystem

Introduction 26-1
Waveform
Record 26-3
Data Acquisition Types 26-3

Normal Mode 26-3
Average Mode e ••••••••• 26-3

Format for Data Transfer 26-4
BYTE Format 26-4
WORD Format 26-5
ASCII Format 26-5

Data Conversion 26-6
Conversion from Data Value to Voltage e • e •• 26-6
Conversion from Data Value to Time 26-6
Conversion from Data Value to Trigger Point 26-6

WAVeform 26-7
COUNt 26-8
DATA 26-9
FORMat 26-10
POINts 26-11
PREAmble 0 ••••••••••••••••••••••• 26-12
RECord 26-13
SOURce o ••••••••• 26-14
TYPE 26-15
\'ALid 26-16
XINCrement e ••••••••••••••••••••••••••••••••••• 26-17
XORigin 26-18
XREFerence 26-19
YINCrement 26-20
YORigin 0 •••• 26-21
YREFerence 26-22

HP 16528/16538
Programming Reference

Chapter 25

Chapter 26

Contents - 10

TIMebase SUbsystem

Introduction 25-1
TIMebase 25-2
DELAy 25-3
MODE 25-4
RANGe 25-6

WAVeform Subsystem

Introduction 26-1
Waveform
Record 26-3
Data Acquisition Types 26-3

Normal Mode 26-3
Average Mode e ••••••••• 26-3

Format for Data Transfer 26-4
BYTE Format 26-4
WORD Format 26-5
ASCII Format 26-5

Data Conversion 26-6
Conversion from Data Value to Voltage e • e •• 26-6
Conversion from Data Value to Time 26-6
Conversion from Data Value to Trigger Point 26-6

WAVeform 26-7
COUNt 26-8
DATA 26-9
FORMat 26-10
POINts 26-11
PREAmble 0 ••••••••••••••••••••••• 26-12
RECord 26-13
SOURce o ••••••••• 26-14
TYPE 26-15
\'ALid 26-16
XINCrement e ••••••••••••••••••••••••••••••••••• 26-17
XORigin 26-18
XREFerence 26-19
YINCrement 26-20
YORigin 0 •••• 26-21
YREFerence 26-22

HP 16528/16538
Programming Reference



Chapter 27 MEASure Subsystem
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . . o . . . .27-!

Frequency . . . . . . . o . o . . . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2t7-2
Period . . o . . o . . . . . . . . . . . . o . . . . . . . o o . . . . . . . . . o . . . . . . . .27'2
Peak-to-Peak . . . . . . . . . o . . . . . . . . . o . . . . . . . . . . . . . . . . . . . . . . . .27-2
Positive Pulse Width . . . . . . . . . . . . . . . . . . . r . . . . o . . . . . o . . . . . . .27-2
NegativePulseWidth .. .. r ... ............. .......... ..... .2'l-2
Risetime . . . . . . . . . . . . . . . o . . o . . . . . . . . . . . t . . . . . . . . . . . . . . . . .27-2
Falltime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27'2
Prgshoot and Overshoot . . . . . . . o . . . . . . . . . ., . . . . . . . . . . .27-2
Preshoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r . . . o . . . . . . . . . . .27-2
Overshoot ...... r........... o.... o....... o. o.......... ..27-2

MEASure . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . . o . . . . . . .27-4
AI L . o . o . . . . . . . . . . . . . . . . . . . ' r . . o . . . . . . . o ' . o . . . . . . . . . .27-5

FALLTime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . . .2'l-6
FREQuency ................'.................o.... o ..?7-7
NWIDth . . . . . . . . . . . . . . . . . . . . . . . . . . o . . . o . . . . . . . . . . . . o .27-8
OVERShoot . . . . . . . . . . . . . . . . . . . . . . o . . o . . . . . . . . . . . . . . . .27-9
PERiod . o . . . . . . . o . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27-10
PRESHoot ....................... o............r... ..27-LL
PWIDth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r o . . . o . . . r . . .27-Lz
RISETIme . o . . . . . . . . r . . . . . . . . . r . . . . . . o . o . . . . . o . . . . . .27-L3
SOURce ......... '.... o........ o o... ............n-L4
VAMP[itude...............o........ ......r....o .27-L5
VBASe .'....... ....o... ...................,.27-L6
VMAX .. r.............o..,........ ........ .27-L7
VMIN . . . . . . . . . . o r . . e . . o . . , . . . o . . . . . . r . . . o . .27-L8
VPP ........ .......... o....,r o..... r........27-L9
\/TOP . . . . . . . . . o . . . o . . . . . . . . . . . o o . o . . . . . . . . . . . r . . o . .27-2fr

Appendix A

HP 16528/16538
Programming Reference

Contents - 1 1

Chapter 27 MEASure Subsystem
Introduction 27-1

Frequency 27-2
Period 27-2
Peak-to-Peak 27-2
Positive Pulse Width 27-2
Negative Pulse Width 27-2
Risetime 27-2
Falltime 27-2
Preshoot and Overshoot 27-2
Preshoot 27-2
Overshoot 27-2

MEASure 27-4
ALL 27-5
FALLTime 27-6
FREQuency 27-7
NWIDth 27-8
OVERShoot 27-9
PERiod 27-10
PRESHoot 27-11
PWIDth 27-12
RISETIme 27-13
SOURce 27-14
VAMPlitude 27-15
VBASe .' 27-16
VMAX 27-17
VMIN 27-18
VPP 27-19
"VTOP 27-20

Appendix A Message Communication and System Functions
Introduction A-I
Protocols A-2

Functional Elements A-2
Protocol Overview A-3
Protocol Operation A-3
Protocol Exceptions A-4

Syntax Diagrams A-5

HP 16528/16538 Contents - 11
Programming Reference

Chapter 27 MEASure Subsystem
Introduction 27-1

Frequency 27-2
Period 27-2
Peak-to-Peak 27-2
Positive Pulse Width 27-2
Negative Pulse Width 27-2
Risetime 27-2
Falltime 27-2
Preshoot and Overshoot 27-2
Preshoot 27-2
Overshoot 27-2

MEASure 27-4
ALL 27-5
FALLTime 27-6
FREQuency 27-7
NWIDth 27-8
OVERShoot 27-9
PERiod 27-10
PRESHoot 27-11
PWIDth 27-12
RISETIme 27-13
SOURce 27-14
VAMPlitude 27-15
VBASe .' 27-16
VMAX 27-17
VMIN 27-18
VPP 27-19
"VTOP 27-20

Appendix A Message Communication and System Functions
Introduction A-I
Protocols A-2

Functional Elements A-2
Protocol Overview A-3
Protocol Operation A-3
Protocol Exceptions A-4

Syntax Diagrams A-5

HP 16528/16538 Contents - 11
Programming Reference



SptaxOverview .... e.. o...... o. r.. o o........... o r... r. o.... A-5
DeviceListeningsyrrtax . . .. o. . .. r . o .. ... ..... ..... c. .. . . .. A-8
DeviceTalkingSpta:r ..... ........ o... ...... ......... ... A-2!

Commgg Qgmmands ................ o.......... .......... .. A-2'l

Appendix B Status Repofiing
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . o . . . . . . . . . . . B-1

Event Status Register.. . . . . . . o o . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-3
ServiceRequestEnablg Register . o.. o.. r. r........ r........ B-3
BitDefinitions . e ..... '..........,.................... o. o. B-3
KeyFeatures .... o................. r........ o... o........ B-4

SerialPoll ................ o......... r... o o..... o..... o..... 8-6
UsingSerialPoll (HP-IB) ...................... o.... o o.... 8-6

Appendix C Enor Messages

DgviceDependentErrors .......... o............... o........ C-l
Com-andErrors ....o.... o.......... r.....o......... o...... C'?
ExecutionErrors . ..... . o......... o............ . r.. . .. o o.... C-3
lnternal Errors . . . . . . . . . . . . . . . o . . . . . . . . . . . . . . . . . . . o . . . . . . . . . C4
QueryErrors ........ o.... r.. o o..... o........... !........ o. C-5

lndex

Contents - 12 HP 16s28/16s38
Programming Reference

Appendix B

Appendix C

Index

Contents - 12

Syntax Overview A-5
Device Listening Syntax A-8
De\lice Talking Syntax A-21

Common Commands A-27

Status Reporting

Introduction B-1
Event Status Register B-3
Service Request Enable Register B-3
Bit Definitions B-3
Key Features B-4

Serial Poll B-6
Using Serial Poll (HP-IB) B-6

Error Messages

Device Dependent Errors C-1
Command Errors . . . .. .. . .. . . .. .. .. .. . . .. .. .. . .. . .. .. . .. .. .. .. . .. . .. .. . . .. .. . . .. .. .. C-2
Execution Errors C-3
Internal Errors .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . . . .. . .. .. . . C-4
Query Errors C-5

HP 16528/16538
Programming Reference

Appendix B

Appendix C

Index

Contents - 12

Syntax Overview A-5
Device Listening Syntax A-8
De\lice Talking Syntax A-21

Common Commands A-27

Status Reporting

Introduction B-1
Event Status Register B-3
Service Request Enable Register . . .. .. .. .. . .. . .. .. .. . .. .. . . .. .. .. . B-3
Bit Definitions B-3
Key Features B-4

Serial Poll B-6
Using Serial Poll (HP-IB) B-6

Error Messages

Device Dependent Errors C-1
Command Errors . . . .. .. . .. . . .. .. .. .. . . .. .. .. . .. . .. .. . .. .. .. .. . .. . .. .. . . .. .. . . .. .. .. C-2
Execution Errors C-3
Internal Errors .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . . . .. . .. .. . . C-4
Query Errors C-5

HP 16528/16538
Programming Reference



!
-lo
GI
il'ter- -I=J.+
rra.t ct(rr cL
Grtr
=gT6'o3
Ei+io
3of

"'C..
c8; ....
3_
3:3._...
:::J 0
CCQ.
ID C
:::JSl
-0·
~ :::J....
2 0
3
CD
:::J..

----------



Introduction to
Programming an I nstrument

1

lntroduction This chapter introduces you to ttre basics of remote programming. The
programming instructions e4plained in this book conform to the
IEEE 488.2 Standard Digital Interface for Progr?mmable
Instrumentation. These programming instructions provide a meatts of
remotely contrelling the HP L652F,1538. There are three general
categories of use. You can:

o set up the instrunent and start measurements
o Retrieve setup information and measurement results
o Send measurement data to the instrunrent

The instructions listed in this manual gtve you access to the measluements
and front panel features of the HP L652F,1538. The complexity of your
programs and the tasks they accomplish are limited only by your
imagination. This programming reference is designed to provide a
concise description of each instruction.

About This
Manual

HP 16528/16s38
Programming Reference

This manual is organioed in 27 chapters. Chapter 1 is divided into two
sections. The first section (pages 2 through 9) concentrates on program
slmta4 and the second section (pages 10 througb 17) discusses
programming an instrument. Read either chapter Z,nProgramming Over
HP-IB,' or chapter 3, nProgramming Over RS-232C" for information
concerning the physical connection between the HP L652B,/538 and your
controller. Chapter 4, oProgramming and Documentation Conventions n

gtves an overview of all instructions and also explains the notation
conventions used in our syntax definitions and examples. The lsalaining
chapters 5 through 27 are used to e4plai" each group of instructions.
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Programming
Syntax

Talking to the
Instrument

ln general, computers acting as controllers communicate with the

instrument by sendirg and receiving messages over a remote interface,
such as FIP-IB or RS-232C. Instructions for programming the HP
L652B153B wiil normally appe:u as ASCII character strings embedded
inside the output statements of a nhostn language available on your
controller. The host language's input statements are used to read in
responses from the HP L65281538.

For example, HP 9000 Series z0fJfin BASIC uses the OUTPLJT
statement for sending commands and queries to the HP L65281538. After
a query is sent, the response is usually read io ustog the ENTER
statement. All programming examples in this manual are presented in
BASIC. The following BASIC statement sends a command which causes

the I{P L652Bl53B's machine 1 to be a state analyznr:

OUTPUT XXX ; " : l,lACHI NEl : TYPE STATE" <terminator>

Each part of the above statement is e:rplained in the following pages.

To program the instrument remotely, you must have an understanding of
the command format and structure expected by the instnrment. The IEEE
488.2 slmtax rules govern how individual elements such as headers,

separators, pilameters and terminators may be grouped together to form
complete instructions. Spta:r definitions are also given to show how
query responses will be formatted. Figure 1-1 shows the main sptactical
parts of a gpical program statement.

DISPLAY ,2'

OUTPUT COIil(AND

DEVICE ADDRESS

INSTRUCTION HEADER

Il'I.tITE SPACE

INSTRIJCT ION PARAMETERS

Instruction Syntax

Figure 1-1. Program Message Syntax
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OUTPUT XXX ; ,. : SYSTEM : MENU

Programming
Syntax

Talking to the
Instrument

In general, computers acting as controllers communicate with the
instrument by sending and receiving messages over a remote interface,
such as HP-m or RS-232C. Instructions for programming the HP
1652B/53B will normally appear as ASCII character strings embedded
inside the output statements of a "host" language available on your
controller. The host language's input statements are used to read in
responses from the HP 1652B/53B.

For example, HP 9000 Series 2001300 BASIC uses the OUTPUT
statement for sending commands and queries to the HP 1652B/53B. After
a query is sent, the response is usually read in using the ENTER
statement. All programming examples in this manual are presented in
BASIC. The following BASIC statement sends a command which causes
the HP 1652B/53B's machine 1 to be a state analyzer:

OUTPUT XXX;":MACHINEl:TVPE STATE" <terminator>

Each part of the above statement is explained in the following pages.

Instruction Syntax To program the instrument remotely, you must have an understanding of
the command format and structure expected by the instrument. The IEEE
488.2 syntax rules govern how individual elements such as headers,
separators, parameters and terminators may be grouped together to form
complete instructions. Syntax definitions are also given to show how
query responses will be formatted. Figure 1-1 shows the main syntactical
parts of a typical program statement.

INSTRUCTION
I

OUTPUT COMMAND O_U--'TUT XXIX;IIT:SYSTEM:MENU DISPLAY.2'

DEVICE ADDRESS -----------1.
INSTRUCTION HEADER

WHITE SPACE -------------------'

INSTRUCTION PARAMETERS -----------------------~

Figure 1-1. Program Message Syntax
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Output Command

Device Address

Instructions

Instruction Header
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The output command is entirely dependant on t\e language you choose to
use. Throughout this manual HP 90m Series ?ffifffi BASIC 4.0 is used in
the prog'arnming examples. People using another language will need to
find the equivalents of BASIC commands like OUTPLIT, ENTER and

CLEAR in order to convert the examples. The instructions for the

HP L652B153B are always shown between the double-quotes.

The location where the device address must be specified is also dependent
on the host language which you are using. In some languagos, this could
be specified outside the output 6pmmand. In BASIC, this is always

specified after the keyvord OUTPLIT. The examples in this manual use a

generic address of XXX. When wittog programs, the n nmber you use

will depend on the cable you use in addition to the actual address. If you

are using an HP-IB, see chapter 2. RS-232C users should refer to
chapter 3, "Programming Over RS-232C.,

Instructions (both commands and queries) normally appear as a string
embedded in a statement of your host language, such as BASIC, Pascal or
C. The only time a parameter is not meant to be expressed as a string is
when the instruction's slmta:r definition specifies < block data >. There

are only five instructions which use block data.

Instructions are composed of two main parts: The header, which specifies

the command or query to be sent; and the parameters, which provide
additional data needed to clarify the meaning of the instruction.

The instruction header is one or more keyvords separated by colons (:).

The command tree io figute dL illustrates how all the keyvords can be
joined together to form a complete header (see chapter 4, "Progranrming
and Documentation Conventionsn).

The example in figure 1-1 shows a commatrd. Queries are indicated by
addi"g a question mark (?) to the end of the header. Many instructions
can be used as either @mmands or queries, depending on whether or not
you have included the question mark. The command and query forms of
an instruction usually have different parameters. Many queries do not use

any pilameters.

When you look up a query in this programming reference, you'll find a

paragraph labeled "Returned Format" under the one labeled "Query
Slmta)r." The slmta,x definition by nReturned format" will always show the

instruction header in square brackets, like [:SYSTem:MENU]. What this
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really means is that the text between the brackets is optional, but it's also a
quick way to see what the header loolcs like.

White space is used to separate the instruction header from the
instruction ptrnmeters. If the instruction does not use any psrameters,
you do not need to include any white space. White space is defined as one
or more spaces. ASCII defines a space to be character 32 (n decimal).
Tabs can be used only if your controller first converts them to space

characters before sendirg the string to the instrtrment.

Instruction parameters are used to clariff the meaning of the command or
query. They provide necessary data" such as whether a function should be
on or off, which waveform is to be displayed, or which pattern is to be
looked for. Each instruction's slmtax definition shows the psrameters, as

well as the values they accept. fhis chapter's nParameter Spta,x Rules"
section has all of the general rules about acceptable values.

When there is more than one piuameter they are separated by
oommas (,). You are allowed to add spaces around the cotn-as.

There are three tlpes of headers: Simple Command; Compound
Command; and Co-mon Commattd.

Simple Command Header. Simple sommand headers contain a single
keyvord. START and STOP are examples of simple cornmand headers
t)?ically used in this instrument. The slmtax is:

< function > < terminator >

When pilameters (indicated by < data > ) must be included with the
simple command header (for example, :RMODE SINGLE) the slmtax is:

<function> <white space> <data> <terminator>

Compound Command Header. Compound command headers are a
combination of nvo or more program keyvords. The fust keyvord selects

the subsystem, and the last keyword selects the function within that
subsystem. Sometimes you may need to list more than one subsystem

before being allowed to specify the function. The keyvords within the
compound header are separated by colons. For example:

To execute a single function within a subsystem, use the following:

HP 16s2Bl16s3B
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really means is that the text between the brackets is optional, but it's also a
quick way to see what the header looks like.

White Space White space is used to separate the instruction header from the
instruction parameters. If the instruction does not use any parameters,
you do not need to include any white space. White space is defmed as one
or more spaces. ASCII defines a space to be character 32 (in decimal).
Tabs can be used only if your controller first converts them to space
characters before sending the string to the instrument.

Instruction Parameters Instruction parameters are used to clarify the meaning of the command or
query. They provide necessary data, such as whether a function should be
on or off, which waveform is to be displayed, or which pattern is to be
looked for. Each instruction's syntax definition shows the parameters, as
well as the values they accept. This chapter's "Parameter Syntax Rules"
section has all of the general rules about acceptable values.

When there is more than one parameter they are separated by
commas (,). You are allowed to add spaces around the commas.

Header Types There are three types of headers: Simple Command; Compound
Command; and Common Command.

Simple Command Header. Simple command headers contain a single
keyword. START and STOP are examples of simple command headers
typically used in this instrument. The syntax is:

< function> < terminator>

When parameters (indicated by < data> ) must be included with the
simple command header (for example, :RMODE SINGLE) the syntax is:

< function> < white space> < data> < terminator>

Compound Command Header. Compound command headers are a
combination of two or more program keywords. The first keyword selects
the subsystem, and the last keyword selects the function within that
subsystem. Sometimes you may need to list more than one subsystem
before being allowed to specify the function. The keywords within the
compound header are separated by colons. For example:

To execute a single function within a subsystem, use the following:
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: < subsyst€m > : <tunction > <white space > < data > <terminatgr >

(For example :SYSTEM:LONGFORM Ol9

To traverse doum a level of a subsystem to execute a subsptem within that
subsystem:

: < subs)/stgm > : < subs)Etem > : < func,tion > < whib gpac€ > < data > < terminetor >

(For exanple :MMEMORY:LOAD:CONFIG "FILE_")

Common Command Header. Common command headers control IEEE
,188.2 functions within the instrument (such as clear status, etc.). Their
slmtax is:

i<@mmand header > <tgrminator>

No space or separator is allowed between the asterisk and the command
header. *CIS is an exanple of a common command header.

Combining To execute more than one function within the same subslntem a
Commands lrom the semi-colon O is used to separate the functions:

Same Subsystem
: < gubslrstem > : < fu nction > < white spaca > < data > ;

<tunclion > <whlte space > < data > <terminator >

(For example :SYSTEM:LONGFORM ON;HEADER ON)

Duplicate Keyuvords Identical function keywords can be used for more than one subslrtem.
For example, the function kelvord MMODE maybe used to speci$the
marker mode in the subsystem for state listing or 1[s timing waveforms:

:SLIST:MMoDE PATIERN - sets the marker mode to pattern in the state
Iisting.

:TWAVEFoRM:MMoDETIME - sets the marker mode to time in ths timing
waveforms.

SLIST and TWAVEFORM are subsystem selectors and determine which
marker mode is being modified.
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: < subsystem> :< function> < white space> < data> < terminator>

(For example :SYSTEM:LONGFORM ON)

To traverse down a level of a subsystem to execute a subsystem within that
subsystem:

: < subsystem> :< subsystem> : < function> < white space> < data> < terminator>

(For example :MMEMORY:LOAD:CONFIG "FILE_")

Common Command Header. Common command headers control IEEE
488.2 functions within the instrument (such as clear status, etc.). Their
syntax is:

*< command header> < terminator>

No space or separator is allowed between the asterisk and the command
header. ·CLS is an example of a common command header.

To execute more than one function within the same subsystem a
semi-colon (;) is used to separate the functions:

: < subsystem> :< function> < white space> < data> ;

< function> < white space> < data> < terminator>

(For example :SYSTEM:LONGFORM ON;HEADER ON)

Duplicate Keywords Identical function keywords can be used for more than one subsystem.
For example, the function keyword MMODE may be used to specify the
marker mode in the subsystem for state listing or the timing waveforms:

:SLISf:MMODE PATTERN - sets the marker mode to pattern in the state
listing.

:1WAVEFORM:MMODE TIME - sets the marker mode to time in the timing
waveforms.

SLIST and TWAVEFORM are subsystem selectors and determine which
marker mode is being modified.
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Query Usage Command headers immediately followed by a question mark (?) are
queries. After receiving a query the instrument interrogates the
requested function and places the response in its output queue. The
output message 1s6ains, in the queue until it is read or anotier conmand
is issued. When read the message is transmitted across the bus to the
designated listener (tpicdly a controller). For exanple, the logic
analyznr query :MACHINEI.:TWAVEFORM:RANGE? places the
current seconds per division full scale range for machine 1in the output
queue. In BASIC, the input statement

ENTER XXX; Range

passes the value across the bus to the controller and places it in the
variable Range.

Query commands are used to find out how the instrument is currently
configured. They are also used to get results of measurements made by
the instrument. For example, the command

: MACHINEl :TWAVEFORM: XOTIME?

instructs the instrument to place the X to O time in the output queue.

Note t$ The output queue must be read before the next program message is sent.
For example, when you send the query:TWAVEFORM:XOTIME? you
must follow that with an input statement. tn BASIC, this is usually done
with an ENTER statement.

Sending another command before reading the result of the query will
cause the output buffer to be cleared and the current response to be lost.
This wiil also generate a "QUERY UNTERMINATED" error in the
erTor queue.
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Query Usage Command headers immediately followed by a question mark (?) are
queries. After receiving a query, the instrument interrogates the
requested function and places the response in its output queue. The
output message remains in the queue until it is read or another command
is issued. When read, the message is transmitted across the bus to the
designated listener (typically a controller). For example, the logic
analyzer query :MACHINE1:TWAVEFORM:RANGE? places the
current seconds per division full scale range for machine 1 in the output
queue. In BASIC, the input statement

ENTER XXX; Range

passes the value across the bus to the controller and places it in the
variable Range.

Query commands are used to fmd out how the instrument is currently
confIgUred. They are also used to get results of measurements made by
the instrument. For example, the command

:MACHINEl:1WAVEFORM:XOTIME?

instructs the instrument to place the X to 0 time in the output queue.

I
Note II The output queue must be read before the next program message is sent.

For example, when you send the query :TWAVEFORM:XOTIME? you
must follow that with an input statement. In BASIC, this is usually done
with an ENTER statement.

Sending another command before reading the result of the query will
cause the output buffer to be cleared and the current response to be lost.
This will also generate a "QUERY UNTERMINATED" error in the
error queue.
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Query Usage Command headers immediately followed by a question mark (?) are
queries. After receiving a query, the instrument interrogates the
requested function and places the response in its output queue. The
output message remains in the queue until it is read or another command
is issued. When read, the message is transmitted across the bus to the
designated listener (typically a controller). For example, the logic
analyzer query :MACHINE1:TWAVEFORM:RANGE? places the
current seconds per division full scale range for machine 1 in the output
queue. In BASIC, the input statement

ENTER XXX; Range

passes the value across the bus to the controller and places it in the
variable Range.

Query commands are used to fmd out how the instrument is currently
confIgUred. They are also used to get results of measurements made by
the instrument. For example, the command

:MACHINEl:1WAVEFORM:XOTIME?

instructs the instrument to place the X to 0 time in the output queue.

I
Note"

The output queue must be read before the next program message is sent.
For example, when you send the query :TWAVEFORM:XOTIME? you
must follow that with an input statement. In BASIC, this is usually done
with an ENTER statement.

Sending another command before reading the result of the query will
cause the output buffer to be cleared and the current response to be lost.
This will also generate a "QUERY UNTERMINATED" error in the
error queue.
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Prognm Header Program headers can be sent using any combination of uppercase or
Options lowercase ASCII characters. Instrument responses, however, are alwap

returned in uppercase.

Both program command and query headers may be sent in either
longform (complete spellino), shortform (abbreviated spellino), or any
combination of longform and shortform. Either of the following examples
turns on the headers and longform.

OUTPUT XXX; " : SYSTEM: HEADER 0N ; LONGF0RM 0N"

OUTPUT XXX; " : SYST: HEAD 0N ; LONG 0N"

- longform

shortform

Note !!$

Parameter tl;|:X

Programs written in longform are easily read and are almost
self-documenting. The shortform syxtax conseryes the amount of
controller memory needed for program storage and reduces the amount
of I/O activity.

The rules for shortform slmta,x are shown in chapter 4 "Programming and
Documentation Conventions."

There are three main tlpes of data which are used in parameters. They
are numeric, strin& and keyvord. A foruth t1pe, block data, is used only
for five instructions: the DATA and SETup instructions in the SYSTem
subsystem (see chapter 6); the CATalog, UPLoad, and DOWNload
instructions in the MMEMory subsystem (see chapter 7). These slmtax
rules also show how data may be formatted when sent back from the
HP L652B|53B as a response.

The piuameter list always follows the instruction header and is separated
from it by white spa@. When more than one parameter is used, they are
sepuuated by commas. You are allowed to include one or more spaces
around the commas, but it is not mandatory.
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Program Header
Options

Program headers can be sent using any combination of uppercase or
lowercase ASCII characters. Instrument responses, however, are always
returned in uppercase.

Both program command and query headers may be sent in either
longform (complete spelling), shortform (abbreviated spelling), or any
combination of longform and shortform. Either of the following examples
turns on the headers and longform.

OUTPUT XXX;":SYSTEM:HEADER ON;LONGFORM ON"
OUTPUT XXX;":SYST:HEAD ON;LONG ON"

- longform

- shortform

I
Note t;I

Parameter Syntax
Rules
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Programs written in longform are easily read and are almost
self-documenting. The shortform syntax conserves the amount of
controller memory needed for program storage and reduces the amount
of I/O activity.

The rules for shortform syntax are shown in chapter 4 "Programming and
Documentation Conventions."

There are three main types of data which are used in parameters. They
are numeric, string, and keyword. A fourth type, block data, is used only
for five instructions: the DATA and SETup instructions in the SYSTem
subsystem (see chapter 6); the CATalog, UPLoad, and DOWNload
instructions in the MMEMory subsystem (see chapter 7). These syntax
rules also show how data may be formatted when sent back from the
HP 1652B/53B as a response.

The parameter list always follows the instruction header and is separated
from it by white space. When more than one parameter is used, they are
separated by commas. You are allowed to include one or more spaces
around the commas, but it is not mandatory.
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Programs written in longform are easily read and are almost
self-documenting. The shortform syntax conserves the amount of
controller memory needed for program storage and reduces the amount
of I/O activity.

The rules for shortform syntax are shown in chapter 4 "Programming and
Documentation Conventions."

There are three main types of data which are used in parameters. They
are numeric, string, and keyword. A fourth type, block data, is used only
for five instructions: the DATA and SETup instructions in the SYSTem
subsystem (see chapter 6); the CATalog, UPLoad, and DOWNload
instructions in the MMEMory subsystem (see chapter 7). These syntax
rules also show how data may be formatted when sent back from the
HP 1652B/53B as a response.

The parameter list always follows the instruction header and is separated
from it by white space. When more than one parameter is used, they are
separated by commas. You are allowed to include one or more spaces
around the commas, but it is not mandatory.
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Numeric data. Foi numeric data, you have the option of using
exponential notation or using suffixes to indicate which unit is being used.
Tables A-1 and A-2 io appendix A list all available suffixes. Do not
combine an exponent with a unit. The following nu'rtbers iue all equal:
?A :0.?3F;2:280e-1 :28000m:0.028K

The base of a number is shown with a prefix The available bases iue
biouty (#B), octal (#Q), hexadecimal (#H) and decimal (default). For
e:rample, #811100 : #Qy : #}IIC : ?3. You may not specify a

base in conjunction with either exponents or unit suffixes. Additionally,
negative numbers must be expressed in decimal.

When a slmtatr defrnition specifies that a number is an inteEet,that means
that the number should be whole. Any fractional part would be ignored,
truncating the number. Nu-eric parameters which accept fractional
values are called real numbers.

All numbers are e4pected to be sfiings of ASCU characters. Thus, when
sendi.g the number 9, you would send a byte representing the ASCII code
for the character "9" (which is 57, or 0011, 1001 in binary). A three-digt
number like I02 would take up three bytes (ASCII codes 49,8 and 50).
This is taken care of automatically when you include the entire instruction
in a string.

String data. Sttiog data may be delimited with either single (') ot double
(") quotes. String p&rameters representi.g labels iue case-sensitive. For
instance, the labels nBus An and "bus a" are unique and should not be used
indiscriminately. Also pay attention to the presence of spaces, since they
act as legal characters just like any other. So the labels nln" and u In" iue
also two separate labels.

Kepvord data. In many cases a parameter must be a keyvord. The
available keyvords are always included with the instruction's slmtan
definition. When sendirg commands, either the longfonn or shortform (if
one exists) may be used. Upper-case and lower-case letters may be mixed
freely. When receiving responses, upper-case letters will be used
exclusively. The use of longfonn or shortform in a response depends on
the setting you last specified via the SYSTem:LONGform command (see

chapter 6).

Introduction to Programming an Instrument
1-8

HP 16529,/16538
Programming Reference

Numeric data. Fo; numeric data, you have the option of using
exponential notation or using suffixes to indicate which unit is being used.
Tables A-I and A-2 in appendix A list all available suffixes. Do not
combine an exponent with a unit. The following numbers are all equal:
28 = 0.28E2 = 280e-1 = 28000m = 0.028K.

The base of a number is shown with a prefIX. The available bases are
binary (#B), octal (#0), hexadecimal (#H) and decimal (default). For
example, #B11100 = #034 = #H1C = 28. You may not specify a
base in conjunction with either exponents or unit suffIXes. Additionally,
negative numbers must be expressed in decimal.

When a syntax defmition specifies that a number is an integer, that means
that the number should be whole. Any fractional part would be ignored,
truncating the number. Numeric parameters which accept fractional
values are called real numbers.

All numbers are expected to be strings of ASCII characters. Thus, when
sending the number 9, you would send a byte representing the ASCII code
for the character "9" (which is 57, or 00111001 in binary). A three-digit
number like 102 would take up three bytes (ASCII codes 49,48 and 50).
This is taken care of automatically when you include the entire instruction
in a string.

String data. String data may be delimited with either single (') or double
(") quotes. String parameters representing labels are case-sensitive. For
instance, the labels "Bus A" and "bus a" are unique and should not be used
indiscriminately. Also pay attention to the presence of spaces, since they
act as legal characters just like any other. So the labels "In" and" In" are
also two separate labels.

Keyword data. In many cases a parameter must be a keyword. The
available keywords are always included with the instruction's syntax
defmition. When sending commands, either the longform or shortform (if
one exists) may be used. Upper-case and lower-case letters may be mixed
freely. When receiving responses, upper-case letters will be used
exclusively. The use of longform or shortform in a response depends on
the setting you last specified via the SYSTem:LONGform command (see
chapter 6).
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lnstruclion Terminator An instruction is executed after the instruction terminator is received.
The terminator is the NL (New Line) character. The NL character is an
ASCII finefeed character (decinal 10).

ilA The NL (NewLine) terminator has the sane function as an EOS (End Of
NOte It Stdng) and EOT (End Of Text) terminator.

Selecting Multiple You can send multiple program com-ands and program queries for
Subsystems different subsystems on the same line by separating each command with a

semicolon. The colon following the semicolon enables you to enter a new
subsystem. For example:

< instruction header > < data > :: < instruction header > < data > <terminator >

td Mdtiple commands maybe any combination of simple, compound and
NOtg t cornmon comtttancis.

HP 16528/16s38
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An instruction is executed after the instruction terminator is received.
The terminator is the NL (New Line) character. The NL character is an
ASCII linefeed character (decimal 10).

The NL (New Line) terminator has the same function as an EOS (End Of
String) and EOT (End Of Text) terminator.

You can send multiple program commands and program queries for
different subsystems on the same line by separating each command with a
semicolon. The colon following the semicolon enables you to enter a new
subsystem. For example:

< instruction header> < data> ;: < instruction header> < data> < terminator>

:MACHINE1:ASSIGN2;:SYSTEM:HEADERS ON

Multiple commands may be any combination of simple, compound and
common commands.
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An instruction is executed after the instruction terminator is received.
The terminator is the NL (New Line) character. The NL character is an
ASCII linefeed character (decimal 10).

The NL (New Line) terminator has the same function as an EOS (End Of
String) and EOT (End Of Text) terminator.

You can send multiple program commands and program queries for
different subsystems on the same line by separating each command with a
semicolon. The colon following the semicolon enables you to enter a new
subsystem. For example:

< instruction header> < data> ;: < instruction header> < data> < terminator>

:MACHINE1:ASSIGN2;:SYSTEM:HEADERS ON

Multiple commands may be any combination of simple, compound and
common commands.
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Programming
an Instrument

Initialization To make sure ttre bus andall appropriate interfaces are in a known state,
begin every program with an initidization statement. BASIC provides a
CLEAR command which clears the interface buffer. If you're using
IIP-IB, CLEAR will also reset the HP 16528/53B's parser. The parser is
the prograna which reads in the instructions which you send it.

After clearing the interface, load a predefined configuration file from the
disk to preset the instrument to a known state. For example:

OUTPUT XXX; " : l'lt'|EM0RY : L0AD: CONFIG 'DEFAULT "T

This BASIC statement would load the configuration file "DEFAULT_*
(if it exists) into the HP L652B'1538. Refer to the chapter "MMEMory
Subsystem" for more information on the LOAD command.

Note
Refer to your controller manual and programming language reference
manual for information on ffifiali"ing the interface.
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Initialization To make sure the bus and all appropriate interfaces are in a known state,
begin every program with an initialization statement. BASIC provides a
CLEAR command which clears the interface buffer. If you're using
HP-IB, CLEAR will also reset the HP 1652B/53B's parser. The parser is
the program which reads in the instructions which you send it.

After clearing the interface, load a predefmed configuration file from the
disk to preset the instrument to a known state. For example:

OUTPUT XXX;": MMEMORY: LOAD: CONFIG 'DEFAULT_ '"

This BASIC statement would load the configuration file "DEFAULT_"
(if it exists) into the HP 1652B/53B. Refer to the chapter "MMEMory
Subsystem" for more information on the LOAD command.

I
Note"

Refer to your controller manual and programming language reference
manual for information on initializing the interface.
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Example Prognm

Program Overview

Receiving Information
from the lnstrument
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10 CLEAR XXX

20 OUTPUT XXX ; " : SYSTET'I: HEADER 0N"

30 OUTPUT XXX ; " : SYSTET'I: L0NGFORM 0N"

40 0UTPUT XXX; ":l'lilEl{: L0AD:CONFIG'TEST

50 OUTPUT XXX ; " : I''IENU F0Rl,lAT , 1"

60 0UTPUT XXX;":Rl'l0DE SII{GLE"

70 OUTPUT XXX; ": START"

! Initial ize instrument interface
! Turn headers on

! Turn longform on

E "' ! Load conf i gu rat i on f i 'le

!Select Format menu for machine 1

!Select run mode

! Run the measurement

This program demonstrates the basic command structure used to program
the HP L6528/53B.

Line f0 initiali-es the instnrment interface to a known state
Lines 20 and 30 ttrrn the headers and longform on.
Line 40 loads the confrguration file 'TEST_E* from the disc drive.
Line 50 displays the Format menu for maghins l.
Lines 60 and 70 tell the analper to run the measruement configured by
the file "TEST_E" one time.

After receiving a query (co--and header followed by a question mark),
the instrument interrogates the requested function and places the answer
in its output queue. The answer remains in the output queue until it is
read or another command is issued. When rea4 the message is
transmitted across the bus to the designated listener (typically a
controller). The input statement for receiving a response message from
an instru'nent's output queue tlpically has two p&rameters;the device
address and a format specification for handling the response message.
For example, to read the result of the quor! command
:SYSTEM:LONGFORM? you could execute the BASIC statement:

ENTER )COq Setting

where XXX represents the address of your device. This would enter the
cturent setting for the longform command in the numeric variable Setting.
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Example Program This program demonstrates the basic command structure used to program
the HP 1652B/53B.

10 CLEAR XXX !Initialize instrument interface
20 OUTPUT XXX;":SYSTEM:HEADER ON" !Turn headers on
30 OUTPUT XXX;":SYSTEM:LONGFORM ON" !Turn longform on
40 OUTPUT XXX;":MMEM:LOAD:CONFIG 'TEST_E'" !Load configuration file
50 OUTPUT XXX;":MENU FORMAT,I" !Select Format menu for machine 1
60 OUTPUT XXX;":RMODE SINGLE" !Select run mode
70 OUTPUT XXX;":START" !Run the measurement
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tine 10 initializes the instrument interface to a known state
tines 20 and 30 turn the headers and longform on.
Line 40 loads the configuration fIle "TEST_E" from the disc drive.
Line SO displays the Format menu for machine 1.
Lines 60 and 70 tell the analyzer to run the measurement configured by
the ftIe "TEST E" one time.

After receiving a query (command header followed by a question mark),
the instrument interrogates the requested function and places the answer
in its output queue. The answer remains in the output queue until it is
read or another command is issued. When read, the message is
transmitted across the bus to the designated listener (typically a
controller). The input statement for receiving a response message from
an instrument's output queue typically has two parameters;the device
address and a format specification for handling the response message.
For example, to read the result of the query command
:SYSTEM:LONGFORM? you could execute the BASIC statement:

ENTER XXX; Setting

where XXX represents the address of your device. This would enter the
current setting for the longform command in the numeric variable Setting.

Introduction to Programming an Instrument
1-11

Example Program This program demonstrates the basic command structure used to program
the HP 1652B/53B.

10 CLEAR XXX !Initialize instrument interface
20 OUTPUT XXX;":SYSTEM:HEADER ON" !Turn headers on
30 OUTPUT XXX;":SYSTEM:LONGFORM ON" !Turn longform on
40 OUTPUT XXX;":MMEM:LOAD:CONFIG 'TEST_E'" !Load configuration file
50 OUTPUT XXX;":MENU FORMAT,I" !Select Format menu for machine 1
60 OUTPUT XXX;":RMODE SINGLE" !Select run mode
70 OUTPUT XXX;":START" !Run the measurement

Program Overview

Receiving Information
from the Instrument

HP 16528/16538
Programming Reference

Line 10 initializes the instrument interface to a known state
Lines 20 and 30 turn the headers and longform on.
Line 40 loads the configuration fIle "TEST_E" from the disc drive.
Line SO displays the Format menu for machine 1.
Lines 60 and 70 tell the analyzer to run the measurement configured by
the ftIe "TEST E" one time.

After receiving a query (command header followed by a question mark),
the instrument interrogates the requested function and places the answer
in its output queue. The answer remains in the output queue until it is
read or another command is issued. When read, the message is
transmitted across the bus to the designated listener (typically a
controller). The input statement for receiving a response message from
an instrument's output queue typically has two parameters;the device
address and a format specification for handling the response message.
For example, to read the result of the query command
:SYSTEM:LONGFORM? you could execute the BASIC statement:

ENTER XXX; Setting

where XXX represents the address of your device. This would enter the
current setting for the longform command in the numeric variable Setting.

Introduction to Programming an Instrument
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. il-* All results for queries sent in a program message must be read before
NoIg It another progam message is sent. For example, when you send the query

:MACHINEI.:ASSIGN?, you must follow that query with an input
statement. In BASIC, this is usually done with an ENTER statement.

The format specification fs1 fuan'lling the response messages is dependent
on both the controller and the programrning language.

Response Header The format of the returned ASCtr string depends on the current ssttings
Options of the SYSTEM HEADER and LONGFORM commands. The general

format is:

< instruction header> < space > < data > <terminator >

The header identifies the data that follows (the pirameters) and is
controlled by issuing a :SYSTEM:HEADER ON/OFF command. If the
state of the header command is OFF, only the data is returned by the
query.

The format of the header is controlled by the :SYSTEM:LONGFORM
ON/OIiF command. If longform is OFF , the header wiU be in its
shortform and the header will vary in length dependirg on the particular
query. The separator between the header and the data always consists of
one space.

The following examples show some possible responses for a

: IvIACHINE 1. : SFORMAT:THRESH OLD 2? query

o withHEADER OFF:
< data > < terrninator >

o withHEADER ONandLONGFORM OFF:
:MACHI :SFOR:THR2 < space > <data > <terminator >

o withHEADER ONandLONGFORM ON:
:MACHINEI :SFORMAT:THRESHOLD2 < spaoa > < data > <terminator >

lntroduction to Programming an Instrument
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I
Note _

Response Header
Options

All results for queries sent in a program message must be read before
another program message is sent. For example, when you send the query
:MACHINEl:ASSIGN?, you must follow that query with an input
statement. In BASIC, this is usually done with an ENTER statement.

The format specification for handling the response messages is dependent
on both the controller and the programming language.

The format of the returned Ascn string depends on the current settings
of the SYSTEM HEADER and LONGFORM commands. The general
format is:

< instruction header> < space> < data> < terminator>

The header identifies the data that follows (the parameters) and is
controlled by issuing a :SYSTEM:HEADER ON/OFF command. If the
state of the header command is OFF, only the data is returned by the
query.

The format of the header is controlled by the :SYSTEM:LONGFORM
ON/OFF command. If longform is OFF , the header will be in its
shortform and the header will vary in length depending on the particular
query. The separator between the header and the data always consists of
one space.

The following examples show some possible responses for a
:MACHINEl:SFORMAT:THRESHOLD2? query:

• with HEADER OFF:
< data> < terminator>

• with HEADER ON and LONGFORM OFF:
:MACH1:SFOR:THR2 <space> <data> <terminator>

• with HEADER ON and LONGFORM ON:
:MACHINE1:SFORMAT:THRESHOLD2 <space> <data> <terminator>

Introduction to Programming an Instrument
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I
Note e

Response Header
Options

All results for queries sent in a program message must be read before
another program message is sent. For example, when you send the query
:MACHINEl:ASSIGN?, you must follow that query with an input
statement. In BASIC, this is usually done with an ENTER statement.

The format specification for handling the response messages is dependent
on both the controller and the programming language.

The format of the returned Ascn string depends on the current settings
of the SYSTEM HEADER and LONGFORM commands. The general
format is:

< instruction header> < space> < data> < terminator>

The header identifies the data that follows (the parameters) and is
controlled by issuing a :SYSTEM:HEADER ON/OFF command. If the
state of the header command is OFF, only the data is returned by the
query.

The format of the header is controlled by the :SYSTEM:LONGFORM
ON/OFF command. If longform is OFF , the header will be in its
shortform and the header will vary in length depending on the particular
query. The separator between the header and the data always consists of
one space.

The following examples show some possible responses for a
:MACHINEl:SFORMAT:THRESHOLD2? query:

• with HEADER OFF:
< data> < terminator>

• with HEADER ON and LONGFORM OFF:
:MACH1:SFOR:THR2 <space> <data> <terminator>

• with HEADER ON and LONGFORM ON:
:MACHINE1:SFORMAT:THRESHOLD2 <space> <data> <terminator>
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Note llf,
A command or query may be sent in either longform or shortform, or in
any combination of longform and shortfonn. The HEADER and
LONGFORM commands only control the format of the returned data
and have no effect on the way commands are sent.

Refer to the chapter "System Commands" for information on turning the
HEADER and LONGFORM commands on and off.

Response Data Bottr numbers and strings are returned as a series of ASCII characters, as

Formats described in the following sections. Keywords in the data are returned in
the sr-e format as the header, as specified by the LONGform command.
Like the headers, the keywords will always be in upper-case.

The following are possible responses to the "MACHINEI: TFORMAT:
I-AB? 'ADDR'n query.

MACHINE1 :TFORMAT:IIBEL "ADDR ",19,POS|T|VE < terminator > (Header on;

longlorm on)

MACH1 :TFOR:LAB'ADDR ",19,POS<terminator > (Header on; Longform otf)

'ADDR ",19,POS[TN/E<terminator> (Header off; Longform on)

"ADDR ',19,POS < terminator > (Header off ; Longform otf)

,lA Refer to the individual co--ands in this manual for information on the
Notg ia format (alpha or numeric) of the data returned from each query.

HP 16528/16538
Programming Reference
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A command or query may be sent in either longform or shortform, or in
any combination of longform and shortform. The HEADER and
LONGFORM commands only control the format of the returned data
and have no effect on the way commands are sent.

Refer to the chapter "System Commands" for information on turning the
HEADER and LONGFORM commands on and off.

Both numbers and strings are returned as a series of ASCII characters, as
described in the following sections. Keywords in the data are returned in
the same format as the header, as specified by the LONGform command.
Like the headers, the keywords will always be in upper-case.

The following are possible responses to the "MACHINE1: TFORMAT:
LAB? 'ADDR'" query.

MACHINE1 :TFORMAT:LABEL tlADOR /I, 19,POSITIVE < terminator> (Header on;

Longform on)

MACH1:TFOR:LAB "ADOR ",19,POS<terminator> (Header on; Longform off)

"ADOR ",19,POSITIVE<terminator> (Header off; Longform on)

"ADOR ",19,POS<terminator> (Header off; Longform off)

Refer to the individual commands in this manual for information on the
format (alpha or numeric) of the data returned from each query.

Introduction to Programming an Instrument
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A command or query may be sent in either longform or shortform, or in
any combination of longform and shortform. The HEADER and
LONGFORM commands only control the format of the returned data
and have no effect on the way commands are sent.

Refer to the chapter "System Commands" for information on turning the
HEADER and LONGFORM commands on and off.

Both numbers and strings are returned as a series of ASCII characters, as
described in the following sections. Keywords in the data are returned in
the same format as the header, as specified by the LONGform command.
Like the headers, the keywords will always be in upper-case.

The following are possible responses to the "MACHINE1: TFORMAT:
LAB? 'ADDR'" query.

MACHINE1 :TFORMAT:LABEL tlADOR /I, 19,POSITIVE < terminator> (Header on;

Longform on)

MACH1:TFOR:LAB "ADOR ",19,POS<terminator> (Header on; Longform off)

"ADOR ",19,POSITIVE<terminator> (Header off; Longform on)

"ADOR ",19,POS<terminator> (Header off; Longform off)

Refer to the individual commands in this manual for information on the
format (alpha or numeric) of the data returned from each query.
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String Variables Since there are so rnanyways to code numbers, the HP 16528/538
handles alnost all data as ASCII strings. Depending on your host
language, you may be able to use other tlpes when 16'ling in responses.

Sometines it is helpful to use string variables in place of constants to send
instructions to the HP 165281538. The example below combines variables
and constants in order to make it easier to switch from MACHINE1 to
MACHINE2. In BASIC, the & operator is used for string concatenation.

l0 LET lilachine$ = ":MACHINE2" lSend alI instructions to machine 2

20 OUTPUT XXX; ilachine$ & ":TYPE STATE" lMake machine a state analyzer
30 ! Assign all labels to be positive
40 0UTPUT XXX; l,lachine$ & ":SFORMAT:LABEL 'CHAN 1', P0S"

50 OUIPUT XXX; l,lachine$ & ":SF0R||AT:LABEL 'CHAN 2', P0S"

60 OUTPUT XXX; Hachine$ & ":SF0RI'|AT:LABEL '0UT'. POS"

99 END

If you want to observe the headers for queries, you must bring the
returned data into a string variable. Reading queries into string variables
requires little attention to formatting. For example:

ENTER XXX; Resu lt$

places the output of the query in the string variable Result$.

,td h the language used for this book (HP BASIC 4.0), stringvariables are
NOte = case sensitive and must be expressed exactly the same each time they are

used.

The output of the instrument may be numeric or character data
depending on what is queried. Refer to the specific commands for the
formats and tlpes of data returned from queries.

Introdustion to Programming an Instrument
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String Variables Since there are so many ways to code numbers, the HP 1652B/53B
handles almost all data as ASCII strings. Depending on your host
language, you may be able to use other types when reading in responses.

Sometimes it is helpful to use string variables in place of constants to send
instructions to the HP 1652B/53B. The example below combines variables
and constants in order to make it easier to switch from MACHINE1 to
MACHINE2. In BASIC, the & operator is used for string concatenation.

10 LET Machine$ = ":MACHINE2" !Send all
20 OUTPUT XXX; Machine$ &":TYPE STATE"
30 ! Assign all labels to be positive
40 OUTPUT XXX; Machine$ &":SFORMAT:LABEL
50 OUTPUT XXX; Machine$ &":SFORMAT:LABEL
60 OUTPUT XXX; Machine$ &":SFORMAT:LABEL
99 END

instructions to machine 2
!Make machine a state analyzer

'CHAN 1', POS"
'CHAN 2', POS"
'OUT r, POS"

Note.

If you want to observe the headers for queries, you must bring the
returned data into a string variable. Reading queries into string variables
requires little attention to formatting. For example:

ENTER XXX;Result$

places the output of the query in the string variable ResultS.

In the language used for this book (HP BASIC 4.0), string variables are
case sensitive and must be expressed exactly the same each time they are
used.

The output of the instrument may be numeric or character data
depending on what is queried. Refer to the specific commands for the
formats and types of data returned from queries.
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String Variables Since there are so many ways to code numbers, the HP 1652B/53B
handles almost all data as ASCII strings. Depending on your host
language, you may be able to use other types when reading in responses.

Sometimes it is helpful to use string variables in place of constants to send
instructions to the HP 1652B/53B. The example below combines variables
and constants in order to make it easier to switch from MACHINE1 to
MACHINE2. In BASIC, the & operator is used for string concatenation.

10 LET Machine$ = ":MACHINE2" !Send all
20 OUTPUT XXX; Machine$ &":TYPE STATE"
30 ! Assign all labels to be positive
40 OUTPUT XXX; Machine$ &":SFORMAT:LABEL
50 OUTPUT XXX; Machine$ &":SFORMAT:LABEL
60 OUTPUT XXX; Machine$ &":SFORMAT:LABEL
99 END

instructions to machine 2
!Make machine a state analyzer

'CHAN 1', POS"
'CHAN 2', POS"
'OUT', POS"

Note"

If you want to observe the headers for queries, you must bring the
returned data into a string variable. Reading queries into string variables
requires little attention to formatting. For example:

ENTER XXX;Result$

places the output of the query in the string variable ResultS.

In the language used for this book (HP BASIC 4.0), string variables are
case sensitive and must be expressed exactly the same each time they are
used.

The output of the instrument may be numeric or character data
depending on what is queried. Refer to the specific commands for the
formats and types of data returned from queries.
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The following exanple shour logic analyzer data being returned to a
string variable with headers off:

l0 0UTPUT )OX;":SYSTEII:HEADER 0FF"

20 DIil Rang$[30]

30 OUTPUT XXX ; " : I'IACH I tlEl : TI/AVEFORi,| : RAIIGE?"

40 EI{TER XXX;Rang$

50 PRINT Rang$

60 END

fiftsl yunning this program, the controller displap:

+ 1.000008-05

Numeric Base Most numeric data will be returned in the same base as shown on screen.
When the prefix #B precedes the returned dat4 the value is in the binary
base. Likewise, #Q is the octal base and #H is the hexadecinal base. If
no prefx precedes the returned n'meric dat4 then the value is in the
decimal base.

Numeric Variables If your host language can convert from ASCII to a n'meric format, then
you can use ntt-eric variables. Turning off the response headers will help
you avoid accidently trying to convert the header into a number.

The following example shows logic analper data being returned to a
n"meric variable.

l0 0UTPUT XXX:":SYSTEII:HEADER OFF"

20 OUTPUT XXX ; " : MACHI NE I : TIJAVEF0R|I : RANGE?"

30 ENTER XXX;Rang

40 PRII{T Rang

50 Er{D

This time the format of the number (such as whether or not exponential
notation is used) is dependant upon your host language. In BASIC, the
output would look like:

1.E,-5

HP 1652B,/16538
Programming Relerence
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The following example shows logic analyzer data being returned to a
string variable with headers off:

10 OUTPUT XXX;":SYSTEM:HEADER OFF"
20 DIM Rang$ [30]
30 OUTPUT XXX;":MACHINEl:TWAVEFORM:RANGE?"
40 ENTER XXX;Rang$
50 PRINT Rang$
60 END

After running this program, the controller displays:

+1.00000E-05

Numeric Base Most numeric data will be returned in the same base as shown on screen.
When the prefIX #B precedes the returned data, the value is in the binary
base. Likewise, #0 is the octal base and #H is the hexadecimal base. If
no prefIX precedes the returned numeric data, then the value is in the
decimal base.

Numeric Variables If your host language can convert from ASCII to a numeric format, then
you can use numeric variables. Turning off the response headers will help
you avoid accidently trying to convert the header into a number.

The following example shows logic analyzer data being returned to a
numeric variable.

10 OUTPUT XXX;":SYSTEM:HEADER OFF"
20 OUTPUT XXX;":MACHINEl:TWAVEFORM:RANGE?"
30 ENTER XXX;Rang
40 PRINT Rang
50 END

This time the format of the number (such as whether or not exponential
notation is used) is dependant upon your host language. In BASIC, the
output would look like:

1.E-5

HP 1652B/16538
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The following example shows logic analyzer data being returned to a
string variable with headers off:

10 OUTPUT XXX;":SYSTEM:HEADER OFF"
20 DIM Rang$ [30]
30 OUTPUT XXX;":MACHINEl:TWAVEFORM:RANGE?"
40 ENTER XXX;Rang$
50 PRINT Rang$
60 END

After running this program, the controller displays:

+1.00000E-05

Numeric Base Most numeric data will be returned in the same base as shown on screen.
When the prefIX #B precedes the returned data, the value is in the binary
base. Likewise, #0 is the octal base and #H is the hexadecimal base. If
no prefIX precedes the returned numeric data, then the value is in the
decimal base.

Numeric Variables If your host language can convert from ASCII to a numeric format, then
you can use numeric variables. Turning off the response headers will help
you avoid accidently trying to convert the header into a number.

The following example shows logic analyzer data being returned to a
numeric variable.

10 OUTPUT XXX;":SYSTEM:HEADER OFF"
20 OUTPUT XXX;":MACHINEl:TWAVEFORM:RANGE?"
30 ENTER XXX;Rang
40 PRINT Rang
50 END

This time the format of the number (such as whether or not exponential
notation is used) is dependant upon your host language. In BASIC, the
output would look like:

1.E-5
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Delinitelcngth Block DefiniteJength block response data allows any g/pe of device-dependent
Response Data data to be transmitted over the system interface as a series of 8-bit binary

data bytes. This is particularly useil for ssnding large quantities of data '

or 8-bit extended ASCII codes. The syntax is a pound srgn ( # ) followed
by a non-zero digit represelting the number of digits in the decimal
integer. After the non-zero digt is the decimal integer that states the
number of 8-bit data bytes being sent. This is followed bythe actual data.

For exanple, for transmitting 80 bytes of data, the syntax would be:

NUMBER OF DIGITS
THAT FOLLOW

ACTUAL DATA

tf80O0QA080<ei ghty bytes of doto><termi notor>
\rJ.\A=t

NUMBER OF BYTES
TO BE TRANSMI TTED

Figure 1-2. Definite-length Block Response Data

The "8" states the number of digits that follow, and u00000080" states the
nu'nber of bytes to be transmitted.

Note
Indefinite-length block data is not supported on the HP1652B|53B.

t65eo/BL??

Introduction to Programming an Instrument
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ACTUAL DATA

r~--.........--~A ~

Definite-Length Block
Response Data

Definite-length block response data allows any type of device-dependent
data to be transmitted over the system interface as a series of 8-bit binary
data bytes. This is particularly useful for sending large quantities of data'
or 8-bit extended Ascn codes. The syntax is a pound sign ( # ) followed
by a non-zero digit representing the number of digits in the decimal
integer. After the non-zero digit is the decimal integer that states the
number of 8-bit data bytes being sent. This is followed by the actual data.

For example, for transmitting 80 bytes of data, the syntax would be:

NUMBER OF DIGITS
THAT FOLLOW

/
#800000080<eighty bytes of data><terminator>
~

NUMBER OF BYTES
TO BE TRANSMITTED

Figure 1-2. Definite-length Block Response Data

165~0/BL22

I
Note 'I

The "8" states the number of digits that follow, and "o00ooo80" states the
number of bytes to be transmitted.

Indefmite-Iength block data is not supported on the HP1652B/53B.

Introduction to Programming an Instrument
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ACTUAL DATA

r~--..........--.~A ~

Definite-Length Block
Response Data

Definite-length block response data allows any type of device-dependent
data to be transmitted over the system interface as a series of 8-bit binary
data bytes. This is particularly useful for sending large quantities of data'
or 8-bit extended Ascn codes. The syntax is a pound sign ( # ) followed
by a non-zero digit representing the number of digits in the decimal
integer. After the non-zero digit is the decimal integer that states the
number of 8-bit data bytes being sent. This is followed by the actual data.

For example, for transmitting 80 bytes of data, the syntax would be:

NUMBER OF DIGITS
THAT FOLLOW

/
#800000080<eighty bytes of data><terminator>
~

NUMBER OF BYTES
TO BE TRANSMITTED

Figure 1-2. Definite-length Block Response Data

165~0/BL22

I
Note"

The "8" states the number of digits that follow, and "o00ooo80" states the
number of bytes to be transmitted.

Indefmite-Iength block data is not supported on the HP1652B/53B.
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Multiple Queries You can send multiple queries to the instrument within l s,ingle program
message, but you must also read them bagk within 3 singls progrem
message. This can be accomplished by either reading them back into a
string variable or into multiple numeric variables. For exanple, you could
read the result of the query:SYSTEM:HEADER?;LONGFORM? into
the string variable Results$ with the command:

ENTER XXX; Results$

When you read the result of multiple queries into string variables, each
response is separated by a semicolon. For example, the response of the
query :SYSTEM:HEADER? :LONGFORM? with HEADER and
IJONGFORM onwouldbe:

:SYSTEM:HEADER 1 ;:SYSTEM:LONGFORM 1

Ifyou do not need to see the headers when the nu'neric values are
returne4 then you could use following program message to read the query
:SYSTEM:HEADERS ? ;LONGFORM ? into multiple n'm eric variables:

ENTER XXX; Resultl, Result2

Note il$
When you :ue receiving numeric data into numeric variables, the headers
should be turned off. Otherwise the headers may cause misinterpretation
of returned data.

Introduction to Programming an lnstrument
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Instrument Status Status registers track the current status of the instrument. By checking the
instlment status, you can find out whether an operation has been
completed, whether the instrument is receiving triggers, and more.
Appendix B, "Status Reporting,n explains how to check the status of tle
instrment.

HP 16528/16538
Programming Relerence

Multiple Queries You can send multiple queries to the instrument within a single program
message, but you must also read them back within a single program
message. This can be accomplished by either reading them back into a
string variable or into multiple numeric variables. For example, you could
read the result of the query :SYSTEM:HEADER?;LONGFORM? into
the string variable Results$ with the command:

ENTER XXX; Results$

When you read the result of multiple queries into string variables, each
response is separated by a semicolon. For example, the response of the
query :SYSTEM:HEADER?:LONGFORM? with HEADER and
LONGFORM on would be:

:SYSTEM:HEADER 1;:SYSTEM:LONGFORM 1

If you do not need to see the headers when the numeric values are
returned, then you could use following program message to read the query
:SYSTEM:HEADERS?;LONGFORM? into multiple numeric variables:

ENTER XXX; Result!, Result2

I
Note II

Instrument Status

HP 16528/16538
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When you are receiving numeric data into numeric variables, the headers
should be turned off. Otherwise the headers may cause misinterpretation
of returned data.

Status registers track the current status of the instrument. By checking the
instrument status, you can fmd out whether an operation has been
completed, whether the instrument is receiving triggers, and more.
Appendix B, "Status Reporting," explains how to check the status of the
instrument.
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Multiple Queries You can send multiple queries to the instrument within a single program
message, but you must also read them back within a single program
message. This can be accomplished by either reading them back into a
string variable or into multiple numeric variables. For example, you could
read the result of the query :SYSTEM:HEADER?;LONGFORM? into
the string variable Results$ with the command:

ENTER XXX; Results$

When you read the result of multiple queries into string variables, each
response is separated by a semicolon. For example, the response of the
query :SYSTEM:HEADER?:LONGFORM? with HEADER and
LONGFORM on would be:

:SYSTEM:HEADER 1;:SYSTEM:LONGFORM 1

If you do not need to see the headers when the numeric values are
returned, then you could use following program message to read the query
:SYSTEM:HEADERS?;LONGFORM? into multiple numeric variables:

ENTER XXX; Result!, Result2

I
Note 1;1

Instrument Status
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When you are receiving numeric data into numeric variables, the headers
should be turned off. Otherwise the headers may cause misinterpretation
of returned data.

Status registers track the current status of the instrument. By checking the
instrument status, you can fmd out whether an operation has been
completed, whether the instrument is receiving triggers, and more.
Appendix B, "Status Reporting," explains how to check the status of the
instrument.
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Programming Over HP-IB

lntroduction This section describes the interface functions and some general concepts
of the HP-IB. In general, these functions are defined by IEEE 488.1
(HP-IB bus standard). They deal with general bus management issues, as

well :rs messages which can be sent over the bus as bus comm6d5.

Interface
Capabilities

The interface capabilities of the HP L652F'1538, as defined by IEEE 488.L
are SHL AH1, T5, TE0, IJ, LEO, SRl, RLL, PP0, DCl, DTL, C0, and F;2.

Command and
Data Concepts

The HP-IB has two modes of operation: command mode and data mode.
The bus is in @mmand mode when the ATN line is true. The command
mode is used to send tdk and listen addresses and various bus co--ands,
such as a group execute trigger (GET). The bus is in the data mode when
the ATN line is false. The data mode is used to convey device-dependent
messages across the bus. These device-dependent messages include all of
the instrument @mmands and responses found in chapters 5 througb 27
of this manual.

Addressing

HP 16s28/16s38
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By using the front-panel I/O and SELECT keys, the HP-IB interface can
be placed in either talk only mode "Printer @nnected to HP-IB" or
addressed talMisten mode "Controller connected to HP-IB" (see "I/O
Port Confrguration" in Chapter 5 of the I/P 1652B|HP 16538 Front-Panel
Reference manual. Talk only mode must be used when you want the
instrument to tdk directly to a printer without the aid of a controller.
Addressed talMisten mode is used when the instrument will operate in
conjunction with a controller. When the instruqrent is in the addressed
talMisten mode, the following is true:

o Each device on the HP-IB resides at a particular address ranging
from 0 to 30.

o The active controller specifies which devices will talk, and which
will listen.

o An instrument, therefore, may be talk addressed, listen addressed,
or unaddressed bv the controller.

Programming Over HP-IB
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Introduction

Interface
Capabilities

Command and
Data Concepts

Addressing

This section describes the interface functions and some general concepts
of the HP-IB. In general, these functions are defmed by IEEE 488.1
(HP-IB bus standard). They deal with general bus management issues, as
well as messages which can be sent over the bus as bus commands.

The interface capabilities of the HP 1652B/53B, as dermed by IEEE 488.1
are SHI, AHI, T5, TEO, L3, LEO, SRI, RLI, PPO, DCI, DTI, CO, and E2.

The HP-IB has two modes of operation: command mode and data mode.
The bus is in command mode when the ATN line is true. The command
mode is used to send talk and listen addresses and various bus commands,
such as a group execute trigger (GET). The bus is in the data mode when
the ATN line is false. The data mode is used to convey device-dependent
messages across the bus. These device-dependent messages include all of
the instrument commands and responses found in chapters 5 through 27
of this manual.

By using the front-panel I/O and SELECf keys, the HP-IB interface can
be placed in either talk only mode "Printer connected to HP-IB" or
addressed talkllisten mode "Controller connected to HP-IB" (see "I/O
Port ConftgUl"ation" in Chapter 5 of the HP 1652B/HP 1653B Front-Panel
Reference manual. Talk only mode must be used when you want the
instrument to talk directly to a printer without the aid of a controller.
Addressed talkllisten mode is used when the instrument will operate in
conjunction with a controller. When the instrument is in the addressed
talkllisten mode, the following is true:
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•

•

•

Each device on the HP-IB resides at a particular address ranging
from °to 30.
The active controller specifies which devices will talk, and which
will listen.
An instrument, therefore, may be talk addressed, listen addressed,
or unaddressed by the controller.
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This section describes the interface functions and some general concepts
of the HP-IB. In general, these functions are defmed by IEEE 488.1
(HP-IB bus standard). They deal with general bus management issues, as
well as messages which can be sent over the bus as bus commands.

The interface capabilities of the HP 1652B/53B, as dermed by IEEE 488.1
are SHI, AHI, T5, TEO, L3, LEO, SRI, RLI, PPO, DCI, DTI, CO, and E2.

The HP-IB has two modes of operation: command mode and data mode.
The bus is in command mode when the ATN line is true. The command
mode is used to send talk and listen addresses and various bus commands,
such as a group execute trigger (GET). The bus is in the data mode when
the ATN line is false. The data mode is used to convey device-dependent
messages across the bus. These device-dependent messages include all of
the instrument commands and responses found in chapters 5 through 27
of this manual.

By using the front-panel I/O and SELECf keys, the HP-IB interface can
be placed in either talk only mode "Printer connected to HP-IB" or
addressed talkllisten mode "Controller connected to HP-IB" (see "I/O
Port ConftgUl"ation" in Chapter 5 of the HP 1652B/HP 1653B Front-Panel
Reference manual. Talk only mode must be used when you want the
instrument to talk directly to a printer without the aid of a controller.
Addressed talkllisten mode is used when the instrument will operate in
conjunction with a controller. When the instrument is in the addressed
talkllisten mode, the following is true:
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•

•

•

Each device on the HP-IB resides at a particular address ranging
from °to 30.
The active controller specifies which devices will talk, and which
will listen.
An instrument, therefore, may be talk addressed, listen addressed,
or unaddressed by the controller.
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If the controller addresses the instru*ent to tallq it will remair configured
to talk until it receives an interface clear message (IFC), another
instrument's talk address (OTA), its own listen address (MLA), or a
r niversal untalk (UI.IT) command.

If the controller addresses the instrument to listen, it will remein
configired to listen until it receives an interface clear message (IFC) its
own talk address (MTA), or a uttiversal unlisten (UNL) co--and.

Communicating
Over the HP-IB
Bus (HP 9000
Series 2OOl300
Controller)

Since HP-IB can address multiple devices through the same interface
card, the device address passed with the program message must include
not only the correct instrument address, but also the correct interface
code.

Interface Select Code (Selects Interface). Each interface card has its own
interface select code. This code is used by the controller to direct
commands and communications to the proper interface. The default is
always n7" for HP-IB controllers.

Instnrment Address (Selects Instrument). Each instrument on the
HP-IB port must have a unique instrument address between decimal 0
and 30. The device address passed with the program message must
include not only the correct instrument address, but also the correct
interface select code.

DEvtCE ADDRESS = (lnterfae Setect Code) x 100 + (tnstrument Address)

For exrmple, if the instrument address for the HP L652B153B is 4 and the
interface select code is 7, when the program message is passed, the
routine performs its function on the instrument at device address 7M.

Local, Remote,
and Local
Lockout

Programming Over HP-IB
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The local, remote, ild remote with local lockout modes may be used for
various degrees of front-panel control while a program is running. The
instrument will accept and execute bus commands while in local mode,
and the front panel will also be entirely active. If the HP L652B|53B is in
remote mode, the instrument will go from remote to local with any front
panel activiry. In remote with local lockout mode, all controls (except the
power switch) ate entirely locked out. Local control can only be restored
by the controller.

HP 16528/16s38
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Communicating
Over the HP-IB
Bus (HP 9000
Series 200/300
Controller)

Local, Remote,
and Local
Lockout
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If the controller addresses the instrument to talk, it will remain configured
to talk until it receives an interface clear message (IFC), another
instrument's talk address (OTA), its own listen address (MLA), or a
universal untalk (UNT) command.

If the controller addresses the instrument to listen, it will remain
configured to listen until it receives an interface clear message (IFC) its
own talk address (MTA), or a universal unlisten (UNL) command.

Since HP-IB can address multiple devices through the same interface
card, the device address passed with the program message must include
not only the correct instrument address, but also the correct interface
code.

Interface Select Code (Selects Interface). Each interface card has its own
interface select code. This code is used by the controller to direct
commands and communications to the proper interface. The default is
always "7" for HP-IB controllers.

Instrument Address (Selects Instrument). Each instrument on the
HP-IB port must have a unique instrument address between decimal 0
and 30. The device address passed with the program message must
include not only the correct instrument address, but also the correct
interface select code.

DEVICE ADDRESS = (Interface Select Code) X 100 + (Instrument Address)

For example, if the instrument address for the HP 1652B/53B is 4 and the
interface select code is 7, when the program message is passed, the
routine performs its function on the instrument at device address 704.

The local, remote, and remote with local lockout modes may be used for
various degrees of front-panel control while a program is running. The
instrument will accept and execute bus commands while in local mode,
and the front panel will also be entirely active. If the HP 1652B/53B is in
remote mode, the instrument will go from remote to local with any front
panel activity. In remote with local lockout mode, all controls (except the
power switch) are entirely locked out. Local control can only be restored
by the controller.
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Communicating
Over the HP-IB
Bus (HP 9000
Series 200/300
Controller)

Local, Remote,
and Local
Lockout
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If the controller addresses the instrument to talk, it will remain configured
to talk until it receives an interface clear message (IFC), another
instrument's talk address (OTA), its own listen address (MLA), or a
universal untalk (UNT) command.

If the controller addresses the instrument to listen, it will remain
configured to listen until it receives an interface clear message (IFC) its
own talk address (MTA), or a universal unlisten (UNL) command.

Since HP-IB can address multiple devices through the same interface
card, the device address passed with the program message must include
not only the correct instrument address, but also the correct interface
code.

Interface Select Code (Selects Interface). Each interface card has its own
interface select code. This code is used by the controller to direct
commands and communications to the proper interface. The default is
always "7" for HP-IB controllers.

Instrument Address (Selects Instrument). Each instrument on the
HP-IB port must have a unique instrument address between decimal 0
and 30. The device address passed with the program message must
include not only the correct instrument address, but also the correct
interface select code.

DEVICE ADDRESS = (Interface Select Code) X 100 + (Instrument Address)

For example, if the instrument address for the HP 1652B/53B is 4 and the
interface select code is 7, when the program message is passed, the
routine performs its function on the instrument at device address 704.

The local, remote, and remote with local lockout modes may be used for
various degrees of front-panel control while a program is running. The
instrument will accept and execute bus commands while in local mode,
and the front panel will also be entirely active. If the HP 1652B/53B is in
remote mode, the instrument will go from remote to local with any front
panel activity. In remote with local lockout mode, all controls (except the
power switch) are entirely locked out. Local control can only be restored
by the controller.
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- tlll CYcling the power will also restore tocal contro! but this will also reset
NOtg It cerrain HP-IB stares.

The instrument is placed in remote mode by setting the REN (Remote
Enable) bus control line true, and then addressing the instrument to
listen. The instrument can be placed in local lockout mode by sending the
local lockout (LLO) command (see SYSTem:LOCKout in chapter 6).
The instrument can be returned to local mode by either setting the REN
line false, or sending the instrrlment the go to local (GTL) command.

Bus Commands

Device Clear

Group Execute
Trigger (GET)

Interface Clear (lFC)

HP 16528/16538
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The following commands are IEEE 488.L bus commands (ATN true).
IEEE 488.2 defines many of the actions which are taken when these
commands are received by an instrument.

The device clear (DCL) or selected device clear (SDC) commands clear
the input and output buffers, reset the parser, clear any pending
commands, and clear the Request-OPC flag.

The group execute trigger command will cause the same action as the
START command for Group Run: the instrument will acquire data for
the active waveform and listing display(s).

This command halts all bus activity. This includes unaddressing all
listeners and the talker, disablirg serial po[ on all devices, and returning
control to the svstem controller.

Programming Over HP-IB
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Bus Commands

Device Clear

Group Execute
Trigger (GET)

Interface Clear (IFC)
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Cycling the power will also restore local control, but this will also reset
certain HP-IB states.

The instrument is placed in remote mode by setting the REN (Remote
Enable) bus control line true, and then addressing the instrument to
listen. The instrument can be placed in local lockout mode by sending the
local lockout (LLO) command (see SYSTem:LOCKout in chapter 6).
The instrument can be returned to local mode by either setting the REN
line false, or sending the instrument the go to local (GTL) command.

The following commands are IEEE 488.1 bus commands (ATN true).
IEEE 488.2 defmes many of the actions which are taken when these
commands are received by an instrument.

The device clear (DCL) or selected device clear (SDC) commands clear
the input and output buffers, reset the parser, clear any pending
commands, and clear the Request-OPC flag.

The group execute trigger command will cause the same action as the
START command for Group Run: the instrument will acquire data for
the active waveform and listing display(s).

This command halts all bus activity. This includes unaddressing all
listeners and the talker, disabling serial poll on all devices, and returning
control to the system controller.
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Bus Commands

Device Clear

Group Execute
Trigger (GET)

Interface Clear (IFC)

HP 16528/16538
Programming Reference

Cycling the power will also restore local control, but this will also reset
certain HP-IB states.

The instrument is placed in remote mode by setting the REN (Remote
Enable) bus control line true, and then addressing the instrument to
listen. The instrument can be placed in local lockout mode by sending the
local lockout (LLO) command (see SYSTem:LOCKout in chapter 6).
The instrument can be returned to local mode by either setting the REN
line false, or sending the instrument the go to local (GTL) command.

The following commands are IEEE 488.1 bus commands (ATN true).
IEEE 488.2 defmes many of the actions which are taken when these
commands are received by an instrument.

The device clear (DCL) or selected device clear (SDC) commands clear
the input and output buffers, reset the parser, clear any pending
commands, and clear the Request-OPC flag.

The group execute trigger command will cause the same action as the
START command for Group Run: the instrument will acquire data for
the active waveform and listing display(s).

This command halts all bus activity. This includes unaddressing all
listeners and the talker, disabling serial poll on all devices, and returning
control to the system controller.
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Programming Over RS-232C

Introduction This section describes the interface functions and some general concepts
of the RS-232C. The RS-232C interface on this instrument is

Hewlett-Packard's implementation of EIA Recommended Standard
RS-232C, nlnterface Between Data Terminal Equipment and Data
Communications Equipment Employing Serial Bioary Data Intercharge.n
With this interface, data is sent one bit at a time and characters are not
spchronized with preceding or subsequent data characters. Each
character is sent as a complete entity without relationship to other events.

lnterface
Operation

HP 1652F,/16538
Programming Reference

The HP L652B153B can be progrnmmed with a controller over RS-232C
using either 3 minimrlm three-wire or efiended hardwire interface. The
operation and exact connections for these interfaces are described in
more detail in the following sections. When you are prog'amming an

HP L652B|53B over RS-232C with a controller, you iue normally
operating directly between two DTE (Data Terminal Equipment) devices
as compared. to operating between a DTE device and a DCE (Data
Commtrnications Equipment) device.

When operating directly between two DTE devices, certain
considerations must be taken into account. For three-wire operation,
XOND(OFF must be used to handle protocol between the devices. For
extended hardwire operation, protocol may be handled either with
XOND(OFF or by manipulating the CTS and RTS lines of the RS-232C
link. For both three-wire and efiended hardwire operation, the DCD and
DSR inputs to the HP L652B153B must remain higb for proper operation.

With extended hardwire operation, a higb on the CTS input allows the HP
L652B153B to send data and a low on this line disables the HP L652B153B

data transmission. Likewise, a higb on the RTS line allows the controller
to send data and a low on this line signals a request for the controller to
disable data transmission. Since three-wire operation has no control over
the CTS input, internal pull-up resistors in the HP L652B|53B assure that
this line remains high for proper three-wire operation.
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This section describes the interface functions and some general concepts
of the RS-232C. The RS-232C interface on this instrument is
Hewlett-Packard's implementation of EIA Recommended Standard
RS-232C, "Interface Between Data Terminal Equipment and Data
Communications Equipment Employing Serial Binary Data Interchange."
With this interface, data is sent one bit at a time and characters are not
synchronized with preceding or subsequent data characters. Each
character is sent as a complete entity without relationship to other events.

The HP 1652B/53B can be programmed with a controller over RS-232C
using either a minimum three-wire or extended hardwire interface. The
operation and exact connections for these interfaces are described in
more detail in the following sections. When you are programming an
HP 1652B/53B over RS-232C with a controller, you are normally
operating directly between two DTE (Data Terminal Equipment) devices
as compare~ to operating between a DTE device and a DCE (Data
Communications Equipment) device.

When operating directly between two DTE devices, certain
considerations must be taken into account. For three-wire operation,
XON/XOFF must be used to handle protocol between the devices. For
extended hardwire operation, protocol may be handled either with
XON/XOFF or by manipulating the crs and RTS lines of the RS-232C
link. For both three-wire and extended hardwire operation, the DCD and
DSR inputs to the HP 1652B/53B must remain high for proper operation.

With extended hardwire operation, a high on the crs input allows the HP
1652B/53B to send data and a low on this line disables the HP 1652B/53B
data transmission. Likewise, a high on the RTS line allows the controller
to send data and a low on this line signals a request for the controller to
disable data transmission. Since three-wire operation has no control over
the crs input, internal pull-up resistors in the HP 1652B/53B assure that
this line remains high for proper three-wire operation.
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This section describes the interface functions and some general concepts
of the RS-232C. The RS-232C interface on this instrument is
Hewlett-Packard's implementation of EIA Recommended Standard
RS-232C, "Interface Between Data Terminal Equipment and Data
Communications Equipment Employing Serial Binary Data Interchange."
With this interface, data is sent one bit at a time and characters are not
synchronized with preceding or subsequent data characters. Each
character is sent as a complete entity without relationship to other events.

The HP 1652B/53B can be programmed with a controller over RS-232C
using either a minimum three-wire or extended hardwire interface. The
operation and exact connections for these interfaces are described in
more detail in the following sections. When you are programming an
HP 1652B/53B over RS-232C with a controller, you are normally
operating directly between two DTE (Data Terminal Equipment) devices
as compare~ to operating between a DTE device and a DCE (Data
Communications Equipment) device.

When operating directly between two DTE devices, certain
considerations must be taken into account. For three-wire operation,
XON/XOFF must be used to handle protocol between the devices. For
extended hardwire operation, protocol may be handled either with
XON/XOFF or by manipulating the crs and RTS lines of the RS-232C
link. For both three-wire and extended hardwire operation, the DCD and
DSR inputs to the HP 1652B/53B must remain high for proper operation.

With extended hardwire operation, a high on the crs input allows the HP
1652B/53B to send data and a low on this line disables the HP 1652B/53B
data transmission. Likewise, a high on the RTS line allows the controller
to send data and a low on this line signals a request for the controller to
disable data transmission. Since three-wire operation has no control over
the crs input, internal pull-up resistors in the HP 1652B/53B assure that
this line remains high for proper three-wire operation.
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Cables Selecting a cable for the RS-232C interface is dependent on your specific
application. The following paragraphs describe which lines of the
HP L652B153B are used to control the operation of the RS -232C relative
to the HP L652B,1538. To locate the proper cable for your application,
refer to the reference manual for your controller. This manual should
address the exact method your controller uses to operate over the
RS-232C bus.

Minimum
Three-Wire
lnterface with
Software
Protocol

With a three-wire interface, the software (as compared to interface
hardware) controls the data flow between the HP L652B153B and the
controller. This provides a much simpler connection between devices

since you can ignore hardware handshake requirements. The
HP L652B153B uses the following mnnections on its RS-232C interface for
three-wire communication:

o Pin 7 SGND (Signal Ground)
o PlmZ TD (Tra''smit Data from HP L652B153B)

o Pin 3 RD (Receive Data into HP L652B153B)

The TD (Transmit Data) line from the HP 1652F,1538 must connect to the
RD (Receive Data) lioe on the controller. " Likewise, the RD line from the
HP L652B153B must connect to the TD line on the controller. Internal
pull-up resistors in the HP 1652B,1538 assure the DCD, DSR, and CTS
lines remai. high when you are using a three-wire interface.

The three-wire interface provides no hardware means to control data flow
between the controller and the HP 165281538. XON/OFF protocol is the

only means to control this data flow.

HP 16528/16s38
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Note II$
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Cables

Minimum
Three-Wire
Interface with
Software
Protocol

I

Note ""

Selecting a cable for the RS-232C interface is dependent on your specific
application. The following paragraphs describe which lines of the
HP 1652B/53B are used to control the operation of the RS-232C relative
to the HP 1652B/53B. To locate the proper cable for your application,
refer to the reference manual for your controller. This manual should
address the exact method your controller uses to operate over the
RS-232C bus.

With a three-wire interface, the software (as compared to interface
hardware) controls the data flow between the HP 1652B/53B and the
controller. This provides a much simpler connection between devices
since you can ignore hardware handshake requirements. The
HP 1652B/53B uses the following connections on its RS-232C interface for
three-wire communication:

• Pin 7 SGND (Signal Ground)
• Pin 2 TO (Transmit Data from HP 1652B/53B)
• Pin 3 RD (Receive Data into HP 1652B/53B)

The TO (Transmit Data) line from the HP 1652B/53B must connect to the
RD (Receive Data) line on the controller. ~ Likewise, the RD line from the
HP 1652B/53B must connect to the TD line on the controller. Internal
pull-up resistors in the HP 1652B/53B assure the DCD, DSR, and crs
lines remain high when you are using a three-wire interface.

The three-wire interface provides no hardware means to control data flow
between the controller and the HP 1652B/53B. XON/OFF protocol is the
only means to control this data flow.
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Cables

Minimum
Three-Wire
Interface with
Software
Protocol

I
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Selecting a cable for the RS-232C interface is dependent on your specific
application. The following paragraphs describe which lines of the
HP 1652B/53B are used to control the operation of the RS-232C relative
to the HP 1652B/53B. To locate the proper cable for your application,
refer to the reference manual for your controller. This manual should
address the exact method your controller uses to operate over the
RS-232C bus.

With a three-wire interface, the software (as compared to interface
hardware) controls the data flow between the HP 1652B/53B and the
controller. This provides a much simpler connection between devices
since you can ignore hardware handshake requirements. The
HP 1652B/53B uses the following connections on its RS-232C interface for
three-wire communication:

• Pin 7 SGND (Signal Ground)
• Pin 2 TO (Transmit Data from HP 1652B/53B)
• Pin 3 RD (Receive Data into HP 1652B/53B)

The TO (Transmit Data) line from the HP 1652B/53B must connect to the
RD (Receive Data) line on the controller. ~ Likewise, the RD line from the
HP 1652B/53B must connect to the TD line on the controller. Internal
pull-up resistors in the HP 1652B/53B assure the DCD, DSR, and crs
lines remain high when you are using a three-wire interface.

The three-wire interface provides no hardware means to control data flow
between the controller and the HP 1652B/53B. XON/OFF protocol is the
only means to control this data flow.
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Extended
Interface with
Hardware
Handshake

HP 16528/16538
Programming Reference

With the extended interfa@ , both the softrvare and the hardware can
control the data flow between the HP L652B153B and the controller. This
allows you to have more control of data flow between devices. The
HP L652B153B uses the following sonnections on its RS-232C interface for
extended interface 6pmmrtnication:

o Pin 7 SGND (Signal Ground)
o P:mZ TD (Transmit Data from HP L65ZB1S3B)
o Pin 3 RD (Receive Data into HP 16528,1538)

The additional lines you use depends on your controller's implementation
of the extended hardwire interface.

o Pin 4 RTS (Request To Send) is an output from the
HP L652B153B which can be used to control incoming data flow.

o Pin 5 CTS (Clear To Send) is an input to the HP L652B|53B
which controls data flow from the HP L65zBl53B.

o Pin 6 DSR (Data Set Ready) is an input to the HP 1652B,1538
which controls data flow from the HP L652B153B within f1a,s bytes.

o Pin 8 DCD (Data Carrier Detect) is an input to the HP
16528,638 which controls data flow from the HP 1652F,1538 within
two bytes.

o Pin 20 DTR (Data Terminal Ready) is an output from the
HP L652B|53B which is enabled as long as the HP L652B|53B is
turned on.

The TD (Transmit Data) line from the HP L652B153B must connect to the
RD (Receive Data) line on the controller. Likewise, the RD line from the
HP L652B153B must connect to the TD line on the controller.
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With the extended interface , both the software and the hardware can
control the data flow between the HP 1652B/53B and the controller. This
allows you to have more control of data flow between devices. The
HP 1652B/53B uses the following connections on its RS-232C interface for
extended interface communication:

• Pin 7 SGND (Signal Ground)
• Pin 2 TO (Transmit Data from HP 1652B/53B)
• Pin 3 RD (Receive Data into HP 1652B/53B)

The additional lines you use depends on your controller's implementation
of the extended hardwire interface.

• Pin 4 RTS (Request To Send) is an output from the
HP 1652B/53B which can be used to control incoming data flow.

• Pin 5 CTS (Clear To Send) is an input to the HP 1652B/53B
which controls data flow from the HP 1652B/53B.

• Pin 6 DSR (Data Set Ready) is an input to the HP 1652B/53B
which controls data flow from the HP 1652B/53B within two bytes.

• Pin 8 DCD (Data Carrier Detect) is an input to the HP
1652B/53B which controls data flow from the HP 1652B/53B within
two bytes.

• Pin 20 DTR (Data Terminal Ready) is an output from the
HP 1652B/53B which is enabled as long as the HP 1652B/53B is
turned on.

The TO (Transmit Data) line from the HP 1652B/53B must connect to the
RD (Receive Data) line on the controller. Likewise, the RD line from the
HP 1652B/53B must connect to the TO line on the controller.
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With the extended interface , both the software and the hardware can
control the data flow between the HP 1652B/53B and the controller. This
allows you to have more control of data flow between devices. The
HP 1652B/53B uses the following connections on its RS-232C interface for
extended interface communication:

• Pin 7 SGND (Signal Ground)
• Pin 2 TO (Transmit Data from HP 1652B/53B)
• Pin 3 RD (Receive Data into HP 1652B/53B)

The additional lines you use depends on your controller's implementation
of the extended hardwire interface.

• Pin 4 RTS (Request To Send) is an output from the
HP 1652B/53B which can be used to control incoming data flow.

• Pin 5 CTS (Clear To Send) is an input to the HP 1652B/53B
which controls data flow from the HP 1652B/53B.

• Pin 6 DSR (Data Set Ready) is an input to the HP 1652B/53B
which controls data flow from the HP 1652B/53B within two bytes.

• Pin 8 DCD (Data Carrier Detect) is an input to the HP
1652B/53B which controls data flow from the HP 1652B/53B within
two bytes.

• Pin 20 DTR (Data Terminal Ready) is an output from the
HP 1652B/53B which is enabled as long as the HP 1652B/53B is
turned on.

The TO (Transmit Data) line from the HP 1652B/53B must connect to the
RD (Receive Data) line on the controller. Likewise, the RD line from the
HP 1652B/53B must connect to the TO line on the controller.
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The RTS (Request To Send), is an output from the FfP L652B|53B which
can be used to control insoming data flow. A true on the RTS line allows
the controller to send data and a false on this line slgnals a request for the
controller to disable data transmission.

The CTS (Clear To Send), DSR (Data Set Ready), ird DCD (Dara
Carrier Detect) lines iue inputs to the HP L652B153B which control data
flow from the HP L652B,/538 (Pin 2). Internal putl-up resistors in the
HP L652B|53B assure the DCD and DSR lines remain higb when they are
not connected. If DCD or DSR are connected to the controller, the
controller must keep these lines and the CTS line higb to enable the
HP L652B|53B to send data to the controller. A low on any one of these
lines will disable the HP L652B153B data trans-ission. Dropping the CTS
line low during data transmission will stop HP 1652F,638 data
[lansmission immediately. Dropping either the DSR or DCD line low
during data transmission will stop HP L652B153B data trans-ission, but as
many as two additional bytes may be transmitted from the HP L652F,1538.

Cable Example

Note {$

Figure 3-1 is an example of how to connect the HP 1652F,1538 to the
HP 9ffi28A Interface card of an HP 9000 series zm3ffi controller. For
more information on cabling, refer to the reference manual for your
specific controller.

Since this example does not have the correct connections for hardware
handshake, XON/XOFF protocol must be used when connecting the
HP L652B|53B as shown io fignte 3-1

HP 16528/538
REAR PAI{EL

| | I | -HP986284| | | l,/ INTERFACECARD| | | l-.
I I I l- I

-
i -T-' Iirnl

1gz4?t.r I|' 
5961--42'6(MALE-TH{ALE) 

,**lotl-Tlru.urlr'

Figure 3-1. Cable Example
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The RTS (Request To Send), is an output from the HP 1652B/53B which
can be used to control incoming data flow. A true on the RTS line allows
the controller to send data and a false on this line signals a request for the
controller to disable data transmission.

The crs (Clear To Send), DSR (Data Set Ready), and DeD (Data
Carrier Detect) lines are inputs to the HP 1652B/53B which control data
flow from the HP 1652B/53B (Pin 2). Internal pull-up resistors in the
HP 1652B/53B assure the DeD and DSR lines remain high when they are
not connected. If DCD or DSR are connected to the controller, the
controller must keep these lines and the CTS line high to enable the
HP 1652B/53B to send data to the controller. A low on anyone of these
lines will disable the HP 1652B/53B data transmission. Dropping the CTS
line low during data transmission will stop HP 1652B/53B data •
transmission immediately. Dropping either the DSR or DeD line low
during data transmission will stop HP 1652B/53B data transmission, but as
many as two additional bytes may be transmitted from the HP 1652B/53B.

Cable Example Figure 3-1 is an example of how to connect the HP 1652B/53B to the
HP 98628A Interface card of an HP 9000 series 200/300 controller. For
more information on cabling, refer to the reference manual for your
specific controller.

I
Note 1;1 Since this example does not have the correct connections for hardware

handshake, XON/XOFF protocol must be used when connecting the
HP 1652B/53B as shown in figure 3-1
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The RTS (Request To Send), is an output from the HP 1652B/53B which
can be used to control incoming data flow. A true on the RTS line allows
the controller to send data and a false on this line signals a request for the
controller to disable data transmission.

The crs (Clear To Send), DSR (Data Set Ready), and DeD (Data
Carrier Detect) lines are inputs to the HP 1652B/53B which control data
flow from the HP 1652B/53B (Pin 2). Internal pull-up resistors in the
HP 1652B/53B assure the DeD and DSR lines remain high when they are
not connected. If DCD or DSR are connected to the controller, the
controller must keep these lines and the CTS line high to enable the
HP 1652B/53B to send data to the controller. A low on anyone of these
lines will disable the HP 1652B/53B data transmission. Dropping the CTS
line low during data transmission will stop HP 1652B/53B data •
transmission immediately. Dropping either the DSR or DeD line low
during data transmission will stop HP 1652B/53B data transmission, but as
many as two additional bytes may be transmitted from the HP 1652B/53B.

Cable Example Figure 3-1 is an example of how to connect the HP 1652B/53B to the
HP 98628A Interface card of an HP 9000 series 200/300 controller. For
more information on cabling, refer to the reference manual for your
specific controller.
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handshake, XON/XOFF protocol must be used when connecting the
HP 1652B/53B as shown in figure 3-1

5061-4216
DCE OPT. 00Z

(FEMALE-To-FEt.4ALE)

~
HP 98628A

_

___~~~~__-+'----...1 INTERFACE CARD

OJ -
13242ti

(MALE-To-MALE)

HP 16528/538
REAR PANEL

P
Figure 3-1. Cable Example

Programming Over RS-232C
3-4

HP 16528/16538
Programming Reference



Configuring the
Instrument
lnterface

The front-panel ll0 menu key allows you access to the RS-232C
Confrguration menu where the RS -nZC interface is configured.

If you are not tamiliar with how to confrgure the RS-232C interface, refer
to the HP 165281538 Front-panel Reference manual.

Interface
Capabilities

Protocol

HP 1652B./16s38
Programming Relerence

The baud rate, stop bits, parity, protocol, and data bits must be configured
exactly the same for both the controller and the HP L652B|53B to
properly com-unicate over the RS-232C bus. The HP L652B|53B
RS-232C interface capabilities are listed below:

. Baud Rate: L10, 300, 600, t200,Zm,€ffi, J)600, or L9.2 k
o Stop Bits: 1, 1,.5, or 2
o Parity: None, Odd, or Even
o Protocol: None or XON/XOFF
. Data Bits: 8

NONE. With a three-wire interface, selectirg NONE for the protocol
does not allow the sending or receiuiog device to control data flow. No
control over the data flow increases the possibility of missing data or
tran sferrlng incomplete data.

With an extended hardwire interface, selecting NONE allows a hardwiue
handshake to occur. With hardware handshake, hardware signals control
data flow.

XONIXOFF. XOND(OIiF stands for Transmit On/Transmit Off. With
this mode the receiver (controller or HP L652B153B) controls data flow
and can request that the sender (HP L652B153B or controller) stop data
flow. By sending XOFF (ASCII 19) over its transmit data [ine, the
receiver requests that the sender disables data [lansmission. A
subsequent XON (ASCII L7) allows the sending device to resume data
transmission.
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Interface

Interface
CapabiIities

The front-panel I/O menu key allows you access to the RS-232C
Configuration menu where the RS-232C interface is configured.

If you are not familiar with how to confIgUre the RS-232C interface, refer
to the HP 1652B/53B Front-panel Reference manual.

The baud rate, stop bits, parity, protocol, and data bits must be configured
exactly the same for both the controller and the HP 1652B/53B to
properly communicate over the RS-232C bus. The HP 1652B/53B
RS-232C interface capabilities are listed below:

• Baud Rate: 110, 300, 600, 1200,2400,4800, 9600, or 19.2 k
• Stop Bits: 1, 1.5, or 2
• Parity: None, Odd, or Even
• Protocol: None or XON/XOFF
• Data Bits: 8

Protocol NONE. With a three-wire interface, selecting NONE for the protocol
does not allow the sending or receiving device to control data flow. No
control over the data flow increases the possibility of missing data or
transferring incomplete data.

With an extended hardwire interface, selecting NONE allows a hardware
handshake to occur. With hardware handshake, hardware signals control
data flow.

XON/XOFF. XON/XOFF stands for Transmit On;7ransmit Off. With
this mode the receiver (controller or HP 1652B/53B) controls data flow
and can request that the sender (HP 1652B/53B or controller) stop data
flow. By sending XOFF (ASCII 19) over its transmit data line, the
receiver requests that the sender disables data transmission. A
subsequent XON (ASCII 17) allows the sending device to resume data
transmission.
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data flow.

XON/XOFF. XON/XOFF stands for Transmit On;7ransmit Off. With
this mode the receiver (controller or HP 1652B/53B) controls data flow
and can request that the sender (HP 1652B/53B or controller) stop data
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Data Bits Data bits are the number of bits sent and received per character that
represent the binary code of that character. Characters consist of either 7
or 8 bits, depending on the application. The Ftp t652Sl53B supports 8 bit
only.

8 Bit Mode. Information is usually stored in bytes (8 bits at a time). With
8-bit mode, you can send and receive data just as it is stored, without the
need to convert the data.

Note l!$
The controller and the HP L652B153B must be in the s:rme bit mode to
properly communicate over the RS -?32C. This means that both the
controller and the HP L652B,/538 must have the capability to send and
receive 8 bit data.

For more information on the RS-232C interface, refer to the
HP 1652B|HP 16538 Front-Panel Reference Manual. For information on
RS-232C voltage levels and connector pinouts, refer to the HP 16528/538
Service Monual.

Communicating
Over the.
RS-232C Bus
(HP eo00
Series 2OOl300
Controller)

Programming Over RS-232C
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Each RS-232C interf.ace card has its own interface select code. This code
is used by the controller to direct commands and communications to the
proper interface by specifying the correct interface code for the device
address.

Generully, the interface select code can be any decimal value benveen 0
and 31, except for those interface codes which are reserved by the
controller for internal peripherals and other internal interfaces. This
value can be selected througb switches on the interface card. For more
information, refer to the reference manual for your interface card or
controller.

For example, if yotu RS-232C interface select code is 9, the device
address required to spmm unicate over the RS -232C bus is 9.
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Data Bits Data bits are the number of bits sent and received per character that
represent the binary code of that character. Characters consist of either 7
or 8 bits, depending on the application. The HP 1652B/53B supports 8 bit
only.

8 Bit Mode. Information is usually stored in bytes (8 bits at a time). With
8-bit mode, you can send and receive data just as it is stored, without the
need to convert the data.

I
Note 1;1

Communicating
Over the.
RS·232C Bus
(HP 9000
Series 200/300
Controller)

The controller and the HP 1652B/53B must be in the same bit mode to
properly communicate over the RS-232C. This means that both the
controller and the HP 1652B/53B must have the capability to send and
receive 8 bit data.

For more information on the RS-232C interface, refer to the
HP 1652B/HP 1653B Front-Panel Reference Manual. For information on
RS-232C voltage levels and connector pinouts, refer to the HP 1652B/53B
Service Manual.

Each RS-232C interface card has its own interface select code. This code
is used by the controller to direct commands and communications to the
proper interface by specifying the correct interface code for the device
address.

Generally, the interface select code can be any decimal value between 0
and 31, except for those interface codes which are reserved by the
controller for internal peripherals and other internal interfaces. This
value can be selected through switches on the interface card. For more
information, refer to the reference manual for your interface card or
controller.

For example, ifyour RS-232C interface select code is 9, the device
address required to communicate over the RS-232C bus is 9.
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address.

Generally, the interface select code can be any decimal value between 0
and 31, except for those interface codes which are reserved by the
controller for internal peripherals and other internal interfaces. This
value can be selected through switches on the interface card. For more
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For example, ifyour RS-232C interface select code is 9, the device
address required to communicate over the RS-232C bus is 9.
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Lockout
Command

To lockout the front panel controls use the SYSTem command LOCKout.
When this function is on, all controls (except the power switch) are
entirely locked out. I-cal control can only be restored by sending the
command :LOCKout OFF. For more information on this command see

the chapter nsystem Commandsn in this manual.

note ll$ **ittl5:,Hi'restore 
local contro! but this wiu arso reset
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To lockout the front panel controls use the SYSTem command LOCKout.
When this function is on, all controls (except the power switch) are
entirely locked out. Local control can only be restored by sending the
command :LOCKout OFF. For more information on this command see
the chapter "System Commands" in this manual.

Cycling the power will also restore local control, but this will also reset
certain RS-232C states.
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To lockout the front panel controls use the SYSTem command LOCKout.
When this function is on, all controls (except the power switch) are
entirely locked out. Local control can only be restored by sending the
command :LOCKout OFF. For more information on this command see
the chapter "System Commands" in this manual.

Cycling the power will also restore local control, but this will also reset
certain RS-232C states.
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Programming and
Documentation Gonventions

IntfOdUCtiOn This section covers the progremming conventions used in programming
the instrument, as well as the documentations conventions used in this
manual. This chapter also contains a detailed description of the command
tree and command tree traversal.

TfUnCatiOn RUle The truncation rule for the keynords used in headers and parameters is:

If the longform has four or fover characters, there is no change in the
shortforu. When the longfom has more than four characters the
shortfom isjust the first four characters, unless the fourth charac{er is
a vonrcl. In that case only the first three characters are used.

- ff.gl There are some commands that do not conform to the truncation rule by
NOte rf desiga. These will be noted in their respective description pages.

Some examples of how the truncation rule is applied to various commands
are shown in table +L.

l,ongform I Shortform

OFF I OFF
DATA I DATA
START I STAR
LONGFORM I LONG
DEI-AY I DEL
ACCUMULATEI ACC

Table +1. Keyrord Truncation

HP 16528/16538 Programming and Documentation Conventions
Prognmming Reterence +1
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Introduction This section covers the programming conventions used in programming
the instrument, as well as the documentations conventions used in this
manual. This chapter also contains a detailed description of the command
tree and command tree traversal.

Truncation Rule The truncation rule for the keywords used in headers and parameters is:

If the longform has four or fewer characters, there is no change in the
shortform. When the longform has more than four characters the
shortform is just the first four characters, unless the fourth character is
a vowel. In that case only the first three characters are used.

. I

Note II
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There are some commands that do not conform to the truncation rule by
design. These will be noted in their respective description pages.

Some examples of how the truncation rule is applied to various commands
are shown in table 4-1.

Longform Shortform

OFF OFF
DATA DATA
START STAR
LONGFORM LONG
DELAY DEL
ACCUMULATE ACC

Table 4-1. Keyword Truncation
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Introduction This section covers the programming conventions used in programming
the instrument, as well as the documentations conventions used in this
manual. This chapter also contains a detailed description of the command
tree and command tree traversal.

Truncation Rule The truncation rule for the keywords used in headers and parameters is:

If the longform has four or fewer characters, there is no change in the
shortform. When the longform has more than four characters the
shortform is just the first four characters, unless the fourth character is
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There are some commands that do not conform to the truncation rule by
design. These will be noted in their respective description pages.

Some examples of how the truncation rule is applied to various commands
are shown in table 4-1.

Longform Shortform

OFF OFF
DATA DATA
START STAR
LONGFORM LONG
DELAY DEL
ACCUMULATE ACC

Table 4-1. Keyword Truncation
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Infinity
Representation

The representation of infinity is 9.98 +37 for real nu-bers and 32767 f.or
integers. This is also the value returned when a measurement cannot be
made.

Sequential and
Overlapped
Commands

IEEE 488.2 makes the distinction between sequential and overlapped
commands. Sequential commands finish their task before the execution of
the nefi @mmand starts. Overlapped commands run concurrently, and
therefore the command following an overlapped co-mand may be started
before the overlapped command is completed. The overlapped com-ands
for the HP L652B153B are STARI, STOP, and AUToscale.

Response
Generation

IEEE 488.2 defines two times at which query responses may be buffered.
The first is when the query is parsed by the instrument and the second is
when the controller addresses the instrument to talk so that it may read
the response. The HP L652B153B will buffer responses to a query when it
is parsed.

SyntaX Diagfams At the beginning of each of the following chapters are slntax d.iagrams
showing the proper syntax for each command. All characters contained in
a circle or oblong are literals, and must be entered exactly as shown.
Words and phrases contained in 1ss(anglss are nzrmes of items used with
the com-and and are described in the accompaoyttrg text of each
co--and. Each line can only be entered from one direction as indicated
by the arrow on the entry line. Any combination of co-mands and
arguments that can be generated by following the lines in the proper
direction is sptactically correct. An argument is optional if there is a
path around it. When there is 

" 
lsslangle which contains the word

nspace,n a white space character must be entered. White space is optional
in many other places.

Programming and Documentation Conventions
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The representation of infmity is 9.9E +37 for real numbers and 32767 for
integers. This is also the value returned when a measurement cannot be
made.

IEEE 488.2 makes the distinction between sequential and overlapped
commands. Sequential commands fmish their task before the execution of
the next command starts. Overlapped commands run concurrently, and
therefore the command following an overlapped command may be started
before the overlapped command is completed. The overlapped commands
for the HP 1652B/53B are STARt, STOP, and AUToscale.

IEEE 488.2 defmes two times at which query responses may be buffered.
The fIrst is when the query is parsed by the instrument and the second is
when the controller addresses the instrument to talk so that it may read
the response. The HP 1652B/53B will buffer responses to a query when it
is parsed.

At the beginning of each of the following chapters are syntax diagrams
showing the proper syntax for each command. All characters contained in
a circle or oblong are literals, and must be entered exactly as shown.
Words and phrases contained in rectangles are names of items used with
the command and are described in the accompanying text of each
command. Each line can only be entered from one direction as indicated
by the arrow on the entry line. Any combination of commands and
arguments that can be generated by following the lines in the proper
direction is syntactically correct. An argument is optional if there is a
path around it. When there is a rectangle which contains the· word
"space," a white space character must be entered. White space is optional
in many other places.
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The fIrst is when the query is parsed by the instrument and the second is
when the controller addresses the instrument to talk so that it may read
the response. The HP 1652B/53B will buffer responses to a query when it
is parsed.

At the beginning of each of the following chapters are syntax diagrams
showing the proper syntax for each command. All characters contained in
a circle or oblong are literals, and must be entered exactly as shown.
Words and phrases contained in rectangles are names of items used with
the command and are described in the accompanying text of each
command. Each line can only be entered from one direction as indicated
by the arrow on the entry line. Any combination of commands and
arguments that can be generated by following the lines in the proper
direction is syntactically correct. An argument is optional if there is a
path around it. When there is a rectangle which contains the· word
"space," a white space character must be entered. White space is optional
in many other places.
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Notation The following conventions iue used in this manual when describing

COnVentiOnS and progamming rules and examples:

Definitions
to symbolize a program code p:rrameter or a bus command.

"is defined as." For sxample, A ::: B indicates that A
can be replaced by B io -y statement conlaining A .

"or": indicates a choice of one element from a list. For
sxample, A I B indicates A or B, but not both.

An ellipsis (trailing dots) is used to indicate that the
preceding element may be repeated one or more times.

Square brackets indicate that the enclosed items iue optional.

When several items are enclosed by braces and sep:uated
by ls, one, ild only one of these elements must be selected.

Three Xs after an ENTER or OUTPUT statement
represent the device address required by your controller.

In addition, the following definition is used:

< NL > :: : Linefeed (ASCII decimal 10).

u

{}

XXX
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Notation The following conventions are used in this manual when describing

Conventions and programming rules and examples:

Definitions < > Angular brackets enclose words or characters that are used
to symbolize a program code parameter or a bus command.

"is defmed as." For example, A :: = B indicates that A
can be replaced by B in any statement containing A.

"or": indicates a choice of one element from a list. For
example, AlB indicates A or B, but not both.

An ellipsis (trailing dots) is used to indicate that the
preceding element may be repeated one or more times.

[ ] Square brackets indicate that the enclosed items are optional.

{ } When several items are enclosed by braces and separated
by Is, one, and only one of these elements must be selected.

xxx Three Xs after an ENTER or OUTPUT statement
represent the device address required by your controller.

In addition, the following defmition is used:

< NL > :: = Linefeed (ASCII decimal 10).
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The Command
Tree

Command Types

Tree Traversal Rules
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The @mmand tree (frgure +L) shows all com-ands in the HP L652B,/538
logtc analyznrs and the relationship of the commands to each other.
Parameters are not shown in this figure. The command tree allows you to
see what the HP L652Bl53B's parser expects to receive. AII legal headers
can be created by traversing down the tree, adding keyvords until the end
of a branch has been reached.

As shown in chapter 1's nHeader Tlpesn section, there iue three tlpes of
headers. Each header has a correspondi"g command t1pe. This section
shows how they relate to the command tree.

System Commands. The system commands reside at the top level of the
command tree. These commands are always parsable if they occur at the
beginning of a progr4m message, or are preceded by a colon. START and
STOP are examples of system commands.

Subsystem Commands. Subsystem commands are grouped together
under a common node of the tree, such as the MMEMORY commands.

Common Commands. Common commands are independent of the tree,
and do not affect the position of the piuser within the tree. *CIS and
*RST are examples of commotr 6smmands.

Co-mand headers iue created by traversing down the command tree. For
each group of keyvords not separated by a branch, one keyvord must be
selected. As shown on the tree, branches are always preceded by colons.
Do not add spaces around the colons. The following two rules apply to
traversi4g the tree:

A leaditg colon (the first character of a header) or a < terminator >
places the piuser at the root of the @mmand tree.

Executt"g a subsystem command places you in that subsystem (until a
leaditg colon or a < terminator > is found). The parser will stay at the
colon above the keyvord where the last header terminated. Any
command below that point can be sent within the current program
message without sending the keywords(s) which appear above thsm.
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Command Types

The command tree (figure 4-1) shows all commands in the HP 1652B/53B
logic analyzers and the relationship of the commands to each other.
Parameters are not shown in this figure. The command tree allows you to
see what the HP 1652B/53B's parser expects to receive. All legal headers
can be created by traversing down the tree, adding keywords until the end
of a branch has been reached.

As shown in chapter 1's "Header Types" section, there are three types of
headers. Each header has a corresponding command type. This section
shows how they relate to the command tree.

System Commands. The system commands reside at the top level of the
command tree. These commands are always parsable if they occur at the
beginning of a program message, or are preceded by a colon. START and
STOP are examples of system commands.

Subsystem Commands. Subsystem commands are grouped together
under a common node of the tree, such as the MMEMORY commands.

Common Commands. Common commands are independent of the tree,
and do not affect the position of the parser within the tree. ·CLS and
*RST are examples of common commands.

Tree Traversal Rules Command headers are created by traversing down the command tree. For
each group of keywords not separated by a branch, one keyword must be
selected. As shown on the tree, branches are always preceded by colons.
Do not add spaces around the colons. The following two rules apply to
traversing the tree:

A leading colon (the first character of a header) or a < terminator>
places the parser at the root of the command tree.

Executing a subsystem command places you in that subsystem (until a
leading colon or a < terminator> is found). The parser will stay at the
colon above the keyword where the last header terminated. Any
command below that point can be sent within the current program
message without sending the keywords(s) which appear above them.
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Command Types

The command tree (figure 4-1) shows all commands in the HP 1652B/53B
logic analyzers and the relationship of the commands to each other.
Parameters are not shown in this figure. The command tree allows you to
see what the HP 1652B/53B's parser expects to receive. All legal headers
can be created by traversing down the tree, adding keywords until the end
of a branch has been reached.

As shown in chapter 1's "Header Types" section, there are three types of
headers. Each header has a corresponding command type. This section
shows how they relate to the command tree.

System Commands. The system commands reside at the top level of the
command tree. These commands are always parsable if they occur at the
beginning of a program message, or are preceded by a colon. START and
STOP are examples of system commands.

Subsystem Commands. Subsystem commands are grouped together
under a common node of the tree, such as the MMEMORY commands.

Common Commands. Common commands are independent of the tree,
and do not affect the position of the parser within the tree. ·CLS and
*RST are examples of common commands.

Tree Traversal Rules Command headers are created by traversing down the command tree. For
each group of keywords not separated by a branch, one keyword must be
selected. As shown on the tree, branches are always preceded by colons.
Do not add spaces around the colons. The following two rules apply to
traversing the tree:

A leading colon (the first character of a header) or a < terminator>
places the parser at the root of the command tree.

Executing a subsystem command places you in that subsystem (until a
leading colon or a < terminator> is found). The parser will stay at the
colon above the keyword where the last header terminated. Any
command below that point can be sent within the current program
message without sending the keywords(s) which appear above them.
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Examples

Example 1

Example 2

Example 3
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The following examples are unitten using HP BASIC 4.0 on a HP 9000
Series ?ffif:3ffJ' Controlletr. The quoted string is placed on the bus,
followed by a carriage return and linefeed (CRLF).

The three Xs (XXX) shown in this manual after an ENTER or OUTPUT
statement represents the device address required by your controller.

OUTPUT )0O(": SYSTEM: HEADER ON; LONGFORM ON'

In example 1, the colon between SYSTEM and HEADER is necessary
since SYSTEM:HEADER is a compound command. The semicolon
between the HEADER command and the LONGFORM mmmand is the
required < program message unit sepiuator >. The LONGFORM
command does not need SYSTEM preceding it, since the
SYSTEM:HEADER @mmand sets the parser to the SYSTEM node in
the tree.

OUTPUT )OCK;":MMEMORY: INITIALIZE;STORE'FILE','FILE DESCRIPT|ON"'

or

OUTPUT )00( " : M M EMORY: lNlTtALlZE"

OUTPUT )Ofr; ": MMEMORY: STORE'FILE_','FILE DESCRIPTION','

In the first line of example 2, the "subsystem selector" is implied for the
STORE command in the compound command. The STORE command
must be in the same program message as the INTTIALIZE co--and,
since the < progr:Lm message terminator > will place the parser back at
the root of the command tree.

A second way to send these commands is by placing "MMEMORY:"
before the STORE command as shown in the fourth line of exampleZ.

O UTP UT )OOq " : M M EM : CATALOG? ; : SYSTEM : PRI NT ALL'

In example 3, the leading colon before SYSTEM tells the parser to go
back to the root of the command tree. The piuser can then see the
SYSTEM:PRINT command.
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Examples The following examples are written using HP BASIC 4.0 on a HP 9000
Series 2001300 Controller. The quoted string is placed on the bus,
followed by a carriage return and linefeed (CRLF).

The three Xs (XXX) shown in this manual after an ENTER or OUTPUT
statement represents the device address required by your controller.

Example 1 OUTPUT XXX; ":SYSTEM:HEADER ON;LONGFORM ON"

In example 1, the colon between SYSTEM and HEADER is necessary
since SYSTEM:HEADER is a compound command. The semicolon
between the HEADER command and the LONGFORM command is the
required < program message unit separator>. The LONGFORM
command does not need SYSTEM preceding it, since the
SYSTEM:HEADER command sets the parser to the SYSTEM node in
the tree.

Example 2 OUTPUT XXX;":MMEMORY:INITIALlZE;STORE 'FILE_','FILE DESCRIPTION'"

or

OUTPUT XXX; II: MMEMORY: INITIALlZEII

OUTPUT XXX; II:MMEMORY:STORE 'FILE_','FILE DESCRIPTION'II

In the frrst line of example 2, the "subsystem selector" is implied for the
STORE command in the compound command. The STORE command
must be in the same program message as the INITIALIZE command,
since the < program message terminator> will place the parser back at
the root of the command tree.

A second way to send these commands is by placing "MMEMORY:"
before the STORE command as shown in the fourth line of example 2.

Example 3 OUTPUT XXX;":MMEM:CATALOG?;:SYSTEM:PRINT ALLII

In example 3, the leading colon before SYSTEM tells the parser to go
back to the root of the command tree. The parser can then see the
SYSTEM:PRINT command.
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Examples The following examples are written using HP BASIC 4.0 on a HP 9000
Series 2001300 Controller. The quoted string is placed on the bus,
followed by a carriage return and linefeed (CRLF).

The three Xs (XXX) shown in this manual after an ENTER or OUTPUT
statement represents the device address required by your controller.

Example 1 OUTPUT XXX; ":SYSTEM:HEADER ON;LONGFORM ON"

In example 1, the colon between SYSTEM and HEADER is necessary
since SYSTEM:HEADER is a compound command. The semicolon
between the HEADER command and the LONGFORM command is the
required < program message unit separator>. The LONGFORM
command does not need SYSTEM preceding it, since the
SYSTEM:HEADER command sets the parser to the SYSTEM node in
the tree.

Example 2 OUTPUT XXX;":MMEMORY:INITIALlZE;STORE 'FILE_','FILE DESCRIPTION'"

or

OUTPUT XXX; II: MMEMORY: INITIALlZEII

OUTPUT XXX; II:MMEMORY:STORE 'FILE_','FILE DESCRIPTION'II

In the frrst line of example 2, the "subsystem selector" is implied for the
STORE command in the compound command. The STORE command
must be in the same program message as the INITIALIZE command,
since the < program message terminator> will place the parser back at
the root of the command tree.

A second way to send these commands is by placing "MMEMORY:"
before the STORE command as shown in the fourth line of example 2.

Example 3 OUTPUT XXX;":MMEM:CATALOG?;:SYSTEM:PRINT ALLII

In example 3, the leading colon before SYSTEM tells the parser to go
back to the root of the command tree. The parser can then see the
SYSTEM:PRINT command.
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Table +2. Alphabetic Command Cross-Reference

Command Where used Command Where used

ACCumulate

ALL
AlvlODe
ARM
ARMBnc
ASSigp
AUToload
AUToscale
BASE
BRANch
CATalog
CLOCK
CMASK
COLuntn
COPY
COUNT
COUPling
CPERiod
DATA

DELay

DOWNload
DSP
DURation
EDGE
ERRor
FALLtime
FIND
FORMat
FREQuency

SCHart, SWAVeform,
TWAVeform
MEASure
TTRace
MACHine
System
MACHine
MMEMor1l
MACHine, SCOPe
SYMBoI
STRace
MMEMory
SFORmat
COMPare
DLISt, SLIST

COMPile,MMEMoT
ACQuire, WAVeform
CHANnel
SFORmat
COMPre, SLISI, System,
WA\lEform
SWAVeform, TlMebffie,
TWAVeform
MMEMory
System
TTRace
TTRace
System
MEASure
COMPffe, STRace
WAVeform
MEASure

GLITch TTRace
HAXis SCHart
HEADeT System
INITiali-e MMEMoT
INSert SWAVeform, TWAVeform
KEY System
l-ABel SFORmat, TFORmat
LER System
LEVeI TRIGger
LINE DLISt, SLIST
LOAD MMEMoT
LOCKout System
LONGform System
MASTeT SFORmat
MENU System 

]

MESE System 
IMESR System 
IMMoDe SLIST 
IMODE TIMeb6e, TRIGger 
INAME MACHine 
I

tI\MIDth MEASure 
I

OcoNdition TWAVeform 
IOFFSet CFIANneI I

OPATtern SLIST I

MMODe TWAVeform 
I

OPATtern TWAVeform I

OSEarch SLISI, TWAVeform I
IOSTate SLISt, WLIST 
I

OTAG SLIST I

OTIMe TWAVeform, WLIST I
I

OVERshoot MEASure 
IPACK MMEMoT 
I
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Table 4-2. Alphabetic Command Cross-Reference

Command I Where used Command I Where used

ACCumulate SCHart, SWAVeform, GLITch TTRace
TWAVeform HAXis SCHart

ALL MEASure HEADer System
AMODe TTRace INITialize MMEMory
ARM MACHine INSert SWAVeform, TWAVeform
ARMBnc System KEY System
ASSign MACHine LABel SFORmat, TFORmat
AUToload MMEMory LER System
AUToscale MACHine, SCOPe LEVel TRIGger
BASE SYMBol LINE DLISt, SLISt
BRANch STRace LOAD MMEMory
CATalog MMEMory LOCKout System
CLOCk SFORmat LONGform System
CMASk COMPare MASTer SFORmat
COLumn DLISt, SLISt MENU System
COpy COMPare, MMEMory MESE System
COUNt ACQuire, WAVeform MESR System
COUPling CHANnel MMODe SLISt
CPERiod SFORmat MODE TIMebase, TRIGger
DATA COMPare, SLISt, System, NAME MACHine

WAVEform NWIDth MEASure
DELay SWAVeform, TIMebase, oCONdition TWAVeform

TWAVeform OFFSet CHANnel
DOWNload MMEMory OPATtem SLISt
DSP System MMODe TWAVeform
DURation TTRace OPATtem TWAVeform
EDGE TTRace OSEarch SLISt, TWAVeform
ERRor System OSTate SLISt, WLISt
FALLtime MEASure OTAG SLISt
FIND COMPare, STRace OTIMe TWAVeform, WLISt
FORMat WAVeform OVERshoot MEASure
FREQuency MEASure PACK MMEMory
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Table 4-2. Alphabetic Command Cross-Reference

Command I Where used Command I Where used

ACCumulate SCHart, SWAVeform, GLITch TTRace
TWAVeform HAXis SCHart

ALL MEASure HEADer System
AMODe TTRace INITialize MMEMory
ARM MACHine INSert SWAVeform, TWAVeform
ARMBnc System KEY System
ASSign MACHine LABel SFORmat, TFORmat
AUToload MMEMory LER System
AUToscale MACHine, SCOPe LEVel TRIGger
BASE SYMBol LINE DLISt, SLISt
BRANch STRace LOAD MMEMory
CATalog MMEMory LOCKout System
CLOCk SFORmat LONGform System
CMASk COMPare MASTer SFORmat
COLumn DLISt, SLISt MENU System
COpy COMPare, MMEMory MESE System
COUNt ACQuire, WAVeform MESR System
COUPling CHANnel MMODe SLISt
CPERiod SFORmat MODE TIMebase, TRIGger
DATA COMPare, SLISt, System, NAME MACHine

WAVEform NWIDth MEASure
DELay SWAVeform, TIMebase, oCONdition TWAVeform

TWAVeform OFFSet CHANnel
DOWNload MMEMory OPATtem SLISt
DSP System MMODe TWAVeform
DURation TTRace OPATtem TWAVeform
EDGE TTRace OSEarch SLISt, TWAVeform
ERRor System OSTate SLISt, WLISt
FALLtime MEASure OTAG SLISt
FIND COMPare, STRace OTIMe TWAVeform, WLISt
FORMat WAVeform OVERshoot MEASure
FREQuency MEASure PACK MMEMory
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Table +2. Alphabetic Gommand Cross-Reference (continued)
I

Command I Wnerc used Command Wherc used

PATTern
PERiod
POINts
PPOWeT
PREamble
PREShoot
PREStore
PRINT
PROBe
PURGe
PWIDth
RANGe

S\t'IBol, TRace
MEASure
WAVeform
System
WAVeform
MEASure
STRace
System
CHANnel
MMEMory
MEASure
CHANnel, COMPffe,
STRace, SWAVeform,
SYIUBoI, TlMebase,
TWAVeform
WAVeform
SFORmat, SWAVeform,
Slmbol, TFORmat,
TWAVeform
MMEMory
STRace
MEASure
System
COMPile, SLISt,
WAVeform
STRace
System
SFORmat
TRIGger
SCOPe
MEASue, TRIGger,
WAVeform
TWAVeform
System
Svstem

RECord
REMove

REName
RESTart
RISetime
RMODe
RUNTiI

SEQuence
SETup
SI-AVe
SLOPe
SMODe
SOURce

SPERiod
START
STOP

STORe
TAG
TAVerage
TERM
THReshold
TMAXimrrm
TMINimum
T1?E

UPLoad
VALid
VAIUPlitude
VAXis
VBASe
\N\'IAX
VIVIIN
I/PP

\IRUNS
VToP
WIDTh
XCONdition
)ilNCrement
XORigin
XOTag
XOTime
XPATtern
XREFerence
XSEarch
XSTate
XTAG
XTIMe
YINCrement
YORigin
YREFerence

MMEMory, STRace
STRace
SLISI, TWAVeform
STRace
SFORmat, TFORmat
SLISI, TWAVeform
SLISI, TWAVeform
ACQuite, MACHine,
WAVeform
MMEMory
WAVeform
MEASure
SCHart
MEASure
MEASure
MEASure
MEASure
SLISI, TWAVeform
MEASrue
SYMBoI
TWAVeform
WAVeform
WAVeform
SLIST
TWAVeform
SLISI, TWAVeform
WAVeform
SLISI, TWAVeform
SLISI, WLIST
SLIST
TWAVeform, WLIST
WAVeform
WAVeform
WAVeform
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Table 4-2. Alphabetic Command Cross-Reference (continued)

Command I Where used Command I Where used

PATTern SYMBol, TRace STORe MMEMory, STRace
PERiod MEASure TAG STRace
POINts WAVeform TAVerage SLISt, TWAVeform
PPOWer System TERM STRace
PREamble WAVeform THReshold SFORmat, TFORmat
PREShoot MEASure TMAXimum SLISt, TWAVeform
PREStore STRace TMINimum SLISt, TWAVeform
PRINt System TYPE ACQuire, MACHine,
PROBe CHANnel WAVeform
PURGe MMEMory UPLoad MMEMory
PWiDth MEASure VALid WAVeform
RANGe CHANnel, COMPare, VAMPlitude MEASure

STRace, SWAVeform, VAXis SCHart
SYMBol, TIMebase, VBASe MEASure
TWAVeform VMAX MEASure

RECord WAVeform VMIN MEASure
REMove SFORmat, SWAVeform, VPP MEASure

Symbol, TFORmat, VRUNs SLISt, TWAVeform
TWAVeform VTOP MEASure

REName MMEMory WIDTh SYMBol
RESTart STRace XCONdition TWAVeform
RISetime MEASure XINCrement WAVeform
RMODe System XORigin WAVeform
RUNTil COMPare, SLISt, XOTag SLISt

WAVeform XOTime TWAVeform
SEQuence STRace XPATtem SLISt, TWAVeform
SETup System XREFerence WAVeform
SLAVe SFORmat XSEarch SLISt, TWAVeform
SLOPe TRIGger XSTate SLISt, WLISt
SMODe SCOPe XTAG SLISt
SOURce MEASure, TRIGger, XTIMe TWAVeform, WLISt

WAVeform YINCrement WAVeform
SPERiod TWAVeform YORigin WAVeform
STARt System YREFerence WAVeform
STOP System
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The comm3sd set for the HP L652B153B logic analyzer is divided into 24
separate groupsi common commands, system commands and 22 sets of
subsystem commands. Each of the 24 groups of cotnmands is described in
the following chapters. Each of the chapters contain a brief description of
the subsystem, a set of syntur diagrams for those commands, and fuuily,
the commands for that subsystem in alphabetical order. The commands
iue shown in the longform and shortform using uppsr and lowercase
letters. As an example AUToload indicates that the longfor. of the
command is AUTOLOAD and the shortform of the command is ALJT.
Each of the commands contain a description of the command and its
arguments, the command syxtax, and a programming eXample.

There iue 19 subsystems in this instrument. In the command tree (figure
+L) they iue shown as branches, with the node above showing the name of
the subsystem. Only one subsystem may be selected at a time. At power
on, the command parser is set to the root of the command tree, and
therefore no subsystem is selected. The 22 subsystems in the
HP 1652B'1538 are:

o SYSTem - controls some basic functions of the instrument.
o MMEMoT - provides access to the internal disk drive.
o DLIST - allows a@ess to the dual tisting function of two state

auoralyzers.

o WLIST - allows ac@ss to the mixed (tiningstate) functions.
o MACHine - provides access to analyzer functions and subsystems.
o SFORmat - allows access to the state format functions.
o STRace - allows access to the state trace functions.
o SLIST - allows access to the state listing functions.
o SWAVeform - allows access to the state waveforms functions.
o SCHart - allows access to the state chart functions.
o coMPare - allows access to the compare functions.
o TFORmat - allows access to the timirg format functions.
o TTRace - allows access to 1[s liming trace functions.
o TWAVeform - allows access to the timing waveforms functions.
o SYMBoI - allows access to the slmbol specification functions.
o SCOPe - provides access to oscilloscope functions and subsystems.
o CHANnel - provides access to the vertical axis of the oscilloscope
o TRIGger - allows control of the trigger conditions
o ACQuire - allows control of how the oscilloscope data is acquired.
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TlMebase - allows control of the timebase (horizontal ards) of the
oscilloscope.
WAVeform - allows arcess to data transfer commands.
MEASure - allows you to control automated measurements.

Program
Examples

Note
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The program examples given for each command in the following chapters
and appendices were written on an HP 9000 Series ZffiBm controller
using the HP BASIC 4.0 language. The programs always assume a generic
address for the HP L652/53B of XXX.

In the following examples, special attention should be paid to the ways in
which the command and/or query can be sent. Keyvords can be sent
using either the longfonn or shortform (if one exists for that word). With
the exception of some string psrameters, the parser is not case-sensitive.
Upper-case (capital) aod lower-qme (snall) letters may be mixed freely.
System commands like HEADeT and LONGform allow you to dictate
what forms the responses take, but have no affect on how you must
structure your commands and queries.

The following sommands all set Timing Waveform Delay to 100 rns.

. keywords in longform, numbers using the decimal format.

0UTPUT XXX; " :MACHINEl :TIIAVEFORM:DELAY . 1"

o keyvords in shortfonn, numbers using an elponential format.

0UTPUT XXX; " : MACHI : TTJAV : DEL 1E-1"

. keyvords in shortform using lower-case letters, numbels using a
suffix

OUTPUT XXX; " :machl : twav: de I l,O0rns"

In these oxamples, the colon shown as the first character of the co-mand
is optional on the HP L6528153B.

The space between DELay and the argument is required.
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• TIMebase - allows control of the timebase (horizontal axis) of the
oscilloscope.

• WAVeform - allows access to data transfer commands.
• MEASure - allows you to control automated measurements.

The program examples given for each command in the following chapters
and appendices were written on an HP 9000 Series 200/300 controller
using the HP BASIC 4.0 language. The programs always assume a generic
address for the HP 1652/53B of xxx.

In the following examples, special attention should be paid to the ways in
which the command and/or query can be sent. Keywords can be sent
using either the longform or shortform (if one exists for that word). With
the exception of some string parameters, the parser is not case-sensitive.
Upper-case (capital) and lower-case (small) letters may be mixed freely.
System commands like HEADer and LONGform allow you to dictate
what forms the responses take, but have no affect on how you must
structure your commands and queries.

The following commands all set Timing Waveform Delay to 100 ms.

• keywords in longform, numbers using the decimal format.

OUTPUT XXX;":MACHINE1:TWAVEFORM:DELAY .1"

• keywords in shortform, numbers using an exponential format.

OUTPUT XXX;":MACH1:TWAV:DEL IE-I"

• keywords in shortform using lower-case letters, numbers using a
suffix.

OUTPUT XXX;":mach1:twav:del lOOms"

In these examples, the colon shown as the rust character of the command
is optional on the HP 1652B/53B.

The space between DELay and the argument is required.
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using either the longform or shortform (if one exists for that word). With
the exception of some string parameters, the parser is not case-sensitive.
Upper-case (capital) and lower-case (small) letters may be mixed freely.
System commands like HEADer and LONGform allow you to dictate
what forms the responses take, but have no affect on how you must
structure your commands and queries.

The following commands all set Timing Waveform Delay to 100 ms.

• keywords in longform, numbers using the decimal format.

OUTPUT XXX;":MACHINE1:TWAVEFORM:DELAY .1"

• keywords in shortform, numbers using an exponential format.

OUTPUT XXX;":MACH1:TWAV:DEL IE-I"

• keywords in shortform using lower-case letters, numbers using a
suffix.

OUTPUT XXX;":mach1:twav:del lOOms"

In these examples, the colon shown as the frrst character of the command
is optional on the HP 1652B/53B.

The space between DELay and the argument is required.
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Common Commands

IntfOdUCtiOn The common commands are defined by the IEEE 488.2 standard. These
commands will be eornmon 1s all instrrrments that complywith this
standard.

The common comnands control some of the basic instrument functions,
such as instrument identification and reset, how status is read and cleare4
and how commands and queries are received and processed by the
instrument.

Common comnands can be received and processed by the HP 16528/538
whether they are sent over the bus by themselves or as part of a
multiple-command string. If an instrument subsyntem has been selected
and a co-mon command is received by the instrument, the instrument will
remrin in the selected subsystem. For example, if the instruction

':MMEMORY:|N]TIAL|ZE;rCLS; STORE'FILE','DESCRIPTION"

is received by the instrtrment, the instrument will initialize the disk and
store the file; and clear the status information. This would not be the case
if some other tlpe of command were received within the program
message. For dxample, the prograrn message

,: MM EMORY: I N ITIALIZE; : SYSTEM : H EADERS ON: MM EMORY

:STORE'FILE 
"'DESCRIPTION"

would initialize the dish turn headers on, then store the file. In this
example :MMEMORY must be sent again in order to reenter the
mmemory subsystem and store the file.

HP 16528/16s38
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The common commands are defmed by the IEEE 488.2 standard. These
commands will be common to all instruments that comply with this
standard.

The common commands control some of the basic instrument functions,
such as instrument identification and reset, how status is read and cleared,
and how commands and queries are received and processed by the
instrument.

Common commands can be received and processed by the HP 1652B/53B
whether they are sent over the bus by themselves or as part of a
multiple-command string. If an instrument subsystem has been selected
and a common command is received by the instrument, the instrument will
remain in the selected subsystem. For example, if the instruction

":MMEMORY:INITIALIZE;*CLS; STORE 'FILE_','DESCRIPTION'"

is received by the instrument, the instrument will initialize the disk and
store the fde; and clear the status information. This would not be the case
if some other type of command were received within the program
message. For example, the program message

":MMEMORY:INITIALIZE;:SYSTEM:HEADERS ON:MMEMORY
:STORE 'FILE_','DESCRIPTION'"

would initialize the disk, turn headers on, then store the file. In this
example :MMEMORY must be sent again in order to reenter the
mmemory subsystem and store the fde.
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Each status register has an associated status enable (mask) register. By
setting the bits in the mask value you can select the status information you
wish to use. Any status bits that have not been masked (enabled in the
enable register) will not be used to report status summary information to
bits in other status registers.

Refer to appendix B, nstatus Reporting,n for a complete discussion of how
to read the status registers and how to use the status information available
from this instrument.

Refer to figure 5-1 for the common commands slmtax diagra-.

mask : An integer, 0 through 255. This number is the sum of all the bits in
the mask conespondingto conditions that are enabled. Refer to the*ESE and *SRE commands forbit definitions in the enable registen.

Figure $'1. Gommon Commands Syntax Diagram
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Each status register has an associated status enable (mask) register. By
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wish to use. Any status bits that have not been masked (enabled in the
enable register) will not be used to report status summary information to
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to read the status registers and how to use the status information available
from this instrument.

Refer to figure 5-1 for the common commands syntax diagram.
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01650501

mask = An integer, 0 through 255. This number is the sum ofall the bits in
the mask co"esponding to conditions that are enabled. Refer to the
*ESE and *SRE commands for bit definitions in the enable registel~.
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*cLs

HP 16s28/16538
Programming Reference

(Clear Status) command

The *CIS conmon command clears the status data structures, including
the device defined eror queue. If the *CIS command immsfislsly
follows a <terminator>, the output queue and the MAV (Message
Available) bit will be cleared.

Command Syntax: *cLs

Example: ouTpuT xxX;"*cLS"

"or" 
{$ }:ft." 

appendix B, "Status Reporting;" for a complete discussion of

Cornmon Commands
$3

*CLS (Clear Status)

*CLS

command

Command Syntax:

Example:

I
Note'"
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The ·CLS common command clears the status data structures, including
the device dermed error queue. If the ·CLS command immediately
follows a < terminator> , the output queue and the MAV (Message
Available) bit will be cleared.

·CLS

OUTPUT XXX;"*CLS"

Refer to appendix B, "Status Reporting," for a complete discussion of
status.

Common Commands
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*CLS (Clear Status)

*CLS

command

Command Syntax:

Example:

I
Note'll
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The ·CLS common command clears the status data structures, including
the device dermed error queue. If the ·CLS command immediately
follows a < terminator> , the output queue and the MAV (Message
Available) bit will be cleared.

·CLS

OUTPUT XXX;"*CLS"

Refer to appendix B, "Status Reporting," for a complete discussion of
status.
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*ESE
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(Event Status Enable) command/query

The *RSE command sets the Standard Event Status Enable Register bits.
The Standard Event Status Enable Register contains a mask value for the
bits to be enabled in the Standard Event Status Register. A one in the
Standard Event Status Enable Register will enable the corresponding bit
in the Standard Event Status Register. A zero will disable the bit. Refer
to table SL for information about the Standard Event Status Enable
Register bits, bit weights, and what each bit masks.

The *ESE query returns the current contents of the enable register.

l\|ot" q!$ }:,tff.. 
appendix B, "Status Reporting" for a complete discussion of

Command Syntax: €SE <mask>

where:

< mask > :: = integer from 0 to 255

b<ample: ouTpuT xXX; "*ESE g?"

In this example, the *RSE 32 command will enable CME (Comtttand
Error), bit 5 of the Standard Event Status Enable Register. Therefore,
when a command error occurs, the event summary bit (ESB) in the Status
Byte Register will also be set.

HP 16s28/16538
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*ESE

*ESE (Event Status Enable) command/query

I
Nate II

Command Syntax:

where:

The *ESE command sets the Standard Event Status Enable Register bits.
The Standard Event Status Enable Register contains a mask value for the
bits to be enabled in the Standard Event Status Register. A one in the
Standard Event Status Enable Register will enable the corresponding bit
in the Standard Event Status Register. A zero will disable the bit. Refer
to table 4-1 for information about the Standard Event Status Enable
Register bits, bit weights, and what each bit masks.

The *ESE query returns the current contents of the enable register.

Refer to appendix B, "Status Reporting," for a complete discussion of
status.

*ESE <mask>

< mask> :: = integer from 0 to 255

Example: OUTPUT XXX; "*ESE 32"

In this example, the *ESE 32 command will enable CME (Command
Error), bit 5 of the Standard Event Status Enable Register. Therefore,
when a command error occurs, the event summary bit (ESB) in the Status
Byte Register will also be set.

Common Commands
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*ESE

*ESE (Event Status Enable) command/query

I
Note 0

Command Syntax:

where:

The *ESE command sets the Standard Event Status Enable Register bits.
The Standard Event Status Enable Register contains a mask value for the
bits to be enabled in the Standard Event Status Register. A one in the
Standard Event Status Enable Register will enable the corresponding bit
in the Standard Event Status Register. A zero will disable the bit. Refer
to table 4-1 for information about the Standard Event Status Enable
Register bits, bit weights, and what each bit masks.

The *ESE query returns the current contents of the enable register.

Refer to appendix B, "Status Reporting," for a complete discussion of
status.

*ESE <mask>

< mask> :: = integer from 0 to 255

Example: OUTPUT XXX; "*ESE 32"

In this example, the *ESE 32 command will enable CME (Command
Error), bit 5 of the Standard Event Status Enable Register. Therefore,
when a command error occurs, the event summary bit (ESB) in the Status
Byte Register will also be set.
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*ESE

Query Syntax iEsE?

Returned Format: <mask> <NL>

Example: 1o DIm Event$ [1oo]
20 0UTPUT XXX; "*ESE?"

30 ENTER XXX; Event$

40 PR I t{T Event$

50 END

Table 5-1. Standard Event Status Enable Register

Bit Weight Enables

7

6
5

4
3
2
1

0

r2f,
&
32
16

8
4
2
1

PON - Power On
URQ - User Request
CME - Command Error
E)(E - Execution Error
DDE - Device Dependent Error
Qf/E - Query Error
RQC - Request Control
OPC - Operation Complete

High enables the ESR bit
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Query Syntax: *ESE?

Returned Format: <mask> <NL>

Example: 10 DIM Event$ [100]
20 OUTPUT XXX;"*ESE?"
30 ENTER XXX;Event$
40 PRINT Event$
50 END

Table 5-1. Standard Event Status Enable Register

*ESE

Bit Weight Enables

7 128 PON - Power On
6 64 URQ - User Request
5 32 CME - Command Error
4 16 EXE - Execution Error
3 8 DDE - Device Dependent Error
2 4 QYE - Query Error
1 2 RQC - Request Control
0 1 OPC - Operation Complete

High - enables the ESR bit
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Query Syntax: *ESE?

Returned Format: <mask> <NL>

Example: 10 DIM Event$ [100]
20 OUTPUT XXX;"*ESE?"
30 ENTER XXX;Event$
40 PRINT Event$
50 END

Table 5-1. Standard Event Status Enable Register

*ESE

Bit Weight Enables

7 128 PON - Power On
6 64 URQ - User Request
5 32 CME - Command Error
4 16 EXE - Execution Error
3 8 DDE - Device Dependent Error
2 4 QYE - Query Error
1 2 RQC - Request Control
0 1 OPC - Operation Complete

High - enables the ESR bit
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*ESR

*ESR

Note I!$
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(Event Status Register) query

The *E.SR query returns the contents of the Standard Event Status
Register. Readitg the register clears the Standard Event Status Register.

The bits in this register must be set by sending the *RSE command before
ssading the *ESR query (see '*ESE command/quer/ on page 54).

Query Syntax: rESR?

Returned Format: <status> <NL>

where:

< status > :: = inleger from 0 to 255

Example: l0 DIil Esr_eventg[100]
20 0UTPUT XXX;"*ESR?"

30 ENTER XXX;Esr_event$
40 PRIIIT Esr event$
50 El{o

With the exanple, if a command error has occurred the variable
nEsr_eventn will have bit 5 (the CME bit) set.

Table4-l2 shows the Standard Event Status Register. The table shows
each bit in the Standard Event Status Register, and the bit weight. When
you read Standard Event Status Register, the value returned is the total bit
weights of all bits that are high s1 the time you read the byte.
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*ESR

*ESR (Event Status Register) query

Note fi
Query Syntax:

Returned Format:

where:

The *ESR query returns the contents of the Standard Event Status
Register. Reading the register clears the Standard Event Status Register.

The bits in this register must be set by sending the *ESE command before
sending the *ESR query (see "*ESE command/query" on page 5-4).

*ESR?

< status> < NL>

< status> :: = integer from 0 to 255

Example: 10 DIM Esr_eventS [100]
20 OUTPUT XXX;"*ESR?"
30 ENTER XXX;Esr_event$
40 PRINT Esr_event$
50 END

With the example, if a command error has occurred the variable
"Esr_event" will have bit 5 (the CME bit) set.

Table 4-2 shows the Standard Event Status Register. The table shows
each bit in the Standard Event Status Register, and the bit weight. When
you read Standard Event Status Register, the value returned is the total bit
weights of all bits that are high at the time you read the byte.
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*ESR

*ESR (Event Status Register) query

Note Ii
Query Syntax:

Returned Format:

where:

The *ESR query returns the contents of the Standard Event Status
Register. Reading the register clears the Standard Event Status Register.

The bits in this register must be set by sending the *ESE command before
sending the *ESR query (see "*ESE command/query" on page 5-4).

*ESR?

< status> < NL>

< status> :: = integer from 0 to 255

Example: 10 DIM Esr_eventS [100]
20 OUTPUT XXX;"*ESR?"
30 ENTER XXX;Esr_event$
40 PRINT Esr_event$
50 END

With the example, if a command error has occurred the variable
"Esr_event" will have bit 5 (the CME bit) set.

Table 4-2 shows the Standard Event Status Register. The table shows
each bit in the Standard Event Status Register, and the bit weight. When
you read Standard Event Status Register, the value returned is the total bit
weights of all bits that are high at the time you read the byte.
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*ESR

Table *2. The Standard Event Status Register.

BIT BIT
WEIGHT

BIT
NAII{E

CONDITION

7

6

5

4

3

2

L

0

L?3

&
32

16

8

4

2

1

PON

URQ
CME

E)(E

DDE

Qre

RQC
OPC

0 : Register read - not in power up mode
1 : Power up
0 : user request - not used - always zero
0 : no command erTors
1 : a command error has been detected
0 : no execution erors
1 : an execution error has been detected
0 : no device dependent errors
L : a device dependent error has been detected
0 : no query errors
1 : a query error has been detected
0 : request control - NOT used - always 0

0 - operation is not complete
1 : operation is complete

0:False:Low
1-True:Higb
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Table 5-2. The Standard Event Status Register.

*ESR

BIT BIT BIT CONDITION
WEIGHT NAME

7 128 paN o = Register read - not in power up mode
1 = Power up

6 64 URO o = user request - not used - always zero
5 32 CME o = no command errors

1 = a command error has been detected
4 16 EXE o = no execution errors

1 = an execution error has been detected
3 8 DDE o = no device dependent errors

1 = a device dependent error has been detected
2 4 OYE o = no query errors

1 = a query error has been detected
1 2 ROC o = request control- NOT used - always 0
0 1 ope o= operation is not complete

1 = operation is complete

o = False = Low
1 = True = High

HP 16528/16538
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Table 5-2. The Standard Event Status Register.

*ESR

BIT BIT BIT CONDITION
WEIGHT NAME

7 128 paN o = Register read - not in power up mode
1 = Power up

6 64 URO o = user request - not used - always zero
5 32 CME o = no command errors

1 = a command error has been detected
4 16 EXE o = no execution errors

1 = an execution error has been detected
3 8 DDE o = no device dependent errors

1 = a device dependent error has been detected
2 4 OYE o = no query errors

1 = a query error has been detected
1 2 ROC o = request control - NOT used - always 0
0 1 ope o= operation is not complete

1 = operation is complete

o = False = Low
1 = True = High
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*IDN

Common Commands
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(ldentification Number) query

The *IDN? query allows the instrument to identiS itself. It returns the
string:

"HEULETT-PACKARD.16528,0,REV <revision cods>"

An *IDN? query must be the last query in a message. Any queries after
the *IDN? in the program message will be ignored.

Query Syntax: rrDN?

Retumed Format: HEWLETT.PACKAFD,l6s2B,o,REl/ <revisioncode>

where:

< revision code > :: = fourdigit code representing ROM revision

Example: 10 DrM rdg [1oo]
20 OUTPUT XXX ; "* I DN?"

30 ENTER XXX; Id$

40 PRINT Id$

50 END

HP 1652B./16s38
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*IDN

*IDN (Identification Number) query

The *IDN? query allows the instrument to identify itself. It returns the
string:

"HEWLETT-PACKARD, 16528,0, REV < revision code>"

An *IDN? query must be the last query in a message. Any queries after
the *IDN? in the program message will be ignored.

Query Syntax: *IDN?

Returned Format: HEWLETT·PACKARD,1652B,O,REV < revision code>

where:

< revision code>

Example:

Common Commands
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:: = four-digit code representing ROM revision

10 DIM Id$ [100J
20 OUTPUT XXX;"*IDN?"
30 ENTER XXX;Id$
40 PRINT Id$
50 END
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*IDN

*IDN (Identification Number) query

The *IDN? query allows the instrument to identify itself. It returns the
string:

"HEWLETT-PACKARD, 16528,0, REV < revision code>"

An *IDN? query must be the last query in a message. Any queries after
the *IDN? in the program message will be ignored.

Query Syntax: *IDN?

Returned Format: HEWLETT-PACKARD,1652B,O,REV < revision code>

where:

< revision code>

Example:

Common Commands
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:: = four-digit code representing ROM revision

10 DIM Id$ [100J
20 OUTPUT XXX;"*IDN?"
30 ENTER XXX;Id$
40 PRINT Id$
50 END

HP 16528/16538
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*oPc
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(Operation Gomplete) command/query

The *OPC command will cause the instrument to set the operation
complete bit in the Staudard Event Status Register when all pending
device operations have finished. The commands which affect this bit are
the Overlapped Commands. An Overlapped Command is a command
that allows execution of subsequent commands while the device
operations initiated by the Overlapped Command are still in progress.
The overlapped commands for the HP 16528/538 are:

START

STOP

AuToscale

The *OPC query places an ASCII "1" in the output queue when all
pending device operations have been completed.

Command Syntax: ioPc

Example: oUTpuT XXX; "*gpg"

Query Syntax: roPc?

Returned Format: r<NL>

Example: 1o DIM statusg [1oo]
20 OUTPUT XXX; "*0PC?"

30 ENTER XXX; Status$
40 PRINT Status$

50 END

Common Commands
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*OPC (Operation Complete)

*OPC

command/query

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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The ·OPC command will cause the instrument to set the operation
complete bit in the Standard Event Status Register when all pending
device operations have fmished. The commands which affect this bit are
the Overlapped Commands. An Overlapped Command is a command
that allows execution of subsequent commands while the device
operations initiated by the Overlapped Command are still in progress.
The overlapped commands for the HP 1652B/53B are:

STARt

STOP
AUToscaie

The ·OPC query places an ASCII "1" in the output queue when all
pending device operations have been completed.

*OPC

OUTPUT XXX;"*OPC"

*OPC?

1<NL>

10 DIM Status$[100]
20 OUTPUT XXX;"*OPC?"
30 ENTER XXX;Status$
40 PRINT Status$
50 END

Common Commands
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*OPC (Operation Complete)

*OPC

command/query

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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The ·OPC command will cause the instrument to set the operation
complete bit in the Standard Event Status Register when all pending
device operations have fmished. The commands which affect this bit are
the Overlapped Commands. An Overlapped Command is a command
that allows execution of subsequent commands while the device
operations initiated by the Overlapped Command are still in progress.
The overlapped commands for the HP 1652B/53B are:

STARt

STOP
AUToscaie

The ·OPC query places an ASCII "1" in the output queue when all
pending device operations have been completed.

*OPC

OUTPUT XXX;"*OPC"

*OPC?

1<NL>

10 DIM Status$[100]
20 OUTPUT XXX;"*OPC?"
30 ENTER XXX;Status$
40 PRINT Status$
50 END

Common Commands
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*RST

Common Commands
5-1 0

(Reset) command

The *RST comnand (488.2) sets the HP 1652B,/538 to the power-up
default ssftings as if no autoload file was present.

Command Syntax: *RST

Example: ouTpuT xxx; "*RST"

HP 16528/16538
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*RST

*RST (Reset) command

Command Syntax:

Example:

Common Commands
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The *RST command (488.2) sets the HP 1652B/53B to the power-up
default settings as if no autoload rue was present.

*RST

OUTPUT XXX;"*RST"
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*RST

*RST (Reset) command

Command Syntax:

Example:

Common Commands
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The *RST command (488.2) sets the HP 1652B/53B to the power-up
default settings as if no autoload rue was present.

*RST

OUTPUT XXX;"*RST"

HP 16528/16538
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*SRE
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(Service Request Enable) command/guery

The *SRE command sets the Service Request Enable Register bits. The
Service Request Enable Register contains a mask value for the bits to be
enabled in the Status Byte Register. A one in the Service Request Enable
Register will enable the corresponding bit in the Status Byte Register. A
zero will disable the bit. Refer to table 5-3 for the bits in the Service
Request Enable Register and what they mask.

The *SRE query returns the current value.

ruOte {$ }:tf::.. 
appendixB, "status Reporting," for a complete discussion of

Command Syntax: *SRE < mask >

where:

< mask > :: = integer from 0 to 255

Example: 0UTPUT XXX ; "*sRE 16"

This example forces the MAV bit high (see table 5-3).

Common Commands
5-11

*SRE (Service Request Enable)

*SRE

command/query

I
Note 0

Command Syntax:

where:

The *SRE command sets the Service Request Enable Register bits. The
Service Request Enable Register contains a mask value for the bits to be
enabled in the Status Byte Register. A one in the Service Request Enable
Register will enable the corresponding bit in the Status Byte Register. A
zero will disable the bit. Refer to table 5-3 for the bits in the Service
Request Enable Register and what they mask.

The *SRE query returns the current value.

Refer to appendix B, "Status Reporting," for a complete discussion of
status.

*SRE <mask>

< mask> :: = integer from 0 to 255

Example: OUTPUT XXX; "*SRE 16"

This example forces the MAV bit high (see table 5-3).
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*SRE (Service Request Enable)

*SRE

command/query

I
Note 0

Command Syntax:

where:

The *SRE command sets the Service Request Enable Register bits. The
Service Request Enable Register contains a mask value for the bits to be
enabled in the Status Byte Register. A one in the Service Request Enable
Register will enable the corresponding bit in the Status Byte Register. A
zero will disable the bit. Refer to table 5-3 for the bits in the Service
Request Enable Register and what they mask.

The *SRE query returns the current value.

Refer to appendix B, "Status Reporting," for a complete discussion of
status.

*SRE <mask>

< mask> :: = integer from 0 to 255

Example: OUTPUT XXX; "*SRE 16"

This example forces the MAV bit high (see table 5-3).
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*SRE

Query Syntax: *sRE?

Returned Format: < mask

where:

< mask > l! = surn of all bits that are set - 0 through 2Ss

Example: 1o DIt't Sre_va lue$ tlool
20 0UTPUT XXX; "*SRE?"

30 ENTER XXX; Sre_va lue$

40 PRINT Sre value$
50 END

Table 5-3. HP 16528/538 Service Request Enable Register

Bit lVeight Enables

15-8
7
6
5
4
3

2
1

0

L?3

ffi
32
L6

8
4
2
1

not used
not used
MSS - Master Sumnary Status
ESB - Event Status
N{AV - Message Available
not used
not used
LCL - L-cal
MSB - Module Summry

Common Commands
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*SRE

Query Syntax: *SRE?

Returned Format: <mask> <NL>

where:

< mask> :: = sum of all bits that are set - 0 through 255

Ejaannple: 10 DIM Sre_value$[100]
20 OUTPUT XXX;"*SRE?"
30 ENTER XXX;Sre_value$
40 PRINT Sre_value$
50 END

Table 5-3. HP 16528/538 Service Request Enable Register

Bit Weight Enables

15-8 not used
7 128 not used
6 64 MSS - Master Summary Status
5 32 ESB - Event Status
4 16 MAV - Message Available
3 8 not used
2 4 not used
1 2 LCL - Local

0 1 MSB - Module Summary

I

Common Commands
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*SRE

Query Syntax: *SRE?

Returned Format: <mask> <NL>

where:

< mask> :: = sum of all bits that are set - 0 through 255

Ejaannple: 10 DIM Sre_value$[100]
20 OUTPUT XXX;"*SRE?"
30 ENTER XXX;Sre_value$
40 PRINT Sre_value$
50 END

Table 5-3. HP 16528/538 Service Request Enable Register

Bit Weight Enables

15-8 not used
7 128 not used
6 64 MSS - Master Summary Status
5 32 ESB - Event Status
4 16 MAV - Message Available
3 8 not used
2 4 not used
1 2 LCL - Local

0 1 MSB - Module Summary

I

Common Commands
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*STB
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Query Syntax: rsTB?

Returned Format: < vatue > < NL >

query(Status Byte)

The *STB query refurns the current value of the instrument's status byte.
The MSS (Master Summary Status) bit and not RQS (Request Service)
bit is reported on bit 6. The MSS indicates whether or not the device has
at least one reason for requestirg service. Refer to table 5-4 for the
psaning of the bits in the status bytr.

not" S l:fff.. 
appendix B, nstatus Reporting,n for a complete discussion of

where:

<value > :: = integer from 0 to 255

Example: 1o D I l-t Stb_va I ue$ tlo0l
20 OUTPUT XXX; "*STB?"

30 ENTER XXX; Stb_va I ue$

40 PR I NT Stb va 1 ue$

50 END

Common Commands
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*STB (Status Byte)

*STB

query

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
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The ·STB query returns the current value of the instrument's status byte.
The MSS (Master Summary Status) bit and not RQS (Request Service)
bit is reported on bit 6. The MSS indicates whether or not the device has
at least one reason for requesting service. Refer to table 5-4 for the
meaning of the bits in the status byte.

Refer to appendix B, "Status Reporting," for a complete discussion of
status.

*STB?

<value> <NL>

:: = integer from 0 to 255

10 DIM Stb_value$[100]
20 OUTPUT XXX;"*STB?"
30 ENTER XXX;Stb_value$
40 PRINT Stb_value$
50 END

Common Commands
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*STB (Status Byte)

*STB

query

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
Programming Reference

The ·STB query returns the current value of the instrument's status byte.
The MSS (Master Summary Status) bit and not RQS (Request Service)
bit is reported on bit 6. The MSS indicates whether or not the device has
at least one reason for requesting service. Refer to table 5-4 for the
meaning of the bits in the status byte.

Refer to appendix B, "Status Reporting," for a complete discussion of
status.

*STB?

<value> <NL>

:: = integer from 0 to 255

10 DIM Stb_value$[100]
20 OUTPUT XXX;"*STB?"
30 ENTER XXX;Stb_value$
40 PRINT Stb_value$
50 END
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Table 5-4. The Status Byte Register

BIT BIT
WEIGHT

BIT
NAIVIE

CONDITION

7

6

5

4

3

2

L

0

L28
&

32

L6

8

4

2

1

MSS

ESB

MAV

LCL

MSB

0 : not used
0 : instrument has no reason for service
1 - instrument is requesting service
0 : no event status conditions have occurred
1 : an enabled event status condition has occured
0 : no output messages are ready
1 : an output message is ready
not used
not used
0 : a remote-to-local transition has not occurred
1 - a remote-to-local transition has occurred
0 _ HP L652811653B has activity to report
1 _ no actiuity to report

0:False:Low
1-True-High

Common Commands
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*STB

Table 5-4. The Status Byte Register

BIT BIT BIT CONDITION
WEIGHT NAME

7 128 --- o = not used
6 64 MSS o = instrument has no reason for service

1 = instrument is requesting service
5 32 ESB o = no event status conditions have occurred

1 = an enabled event status condition has occured
4 16 MAV o = no output messages are ready

1 = an output message is ready
3 8 not used
2 4 --- not used
1 2 LCL o = a remote-to-Iocal transition has not occurred

1 = a remote-to-Iocal transition has occurred
0 1 MSB o = HP 1652B/1653B has activity to report

1 = no activity to report

o = False = Low
1 = True = High

Common Commands
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*STB

Table 5-4. The Status Byte Register

BIT BIT BIT CONDITION
WEIGHT NAME

7 128 --- o = not used
6 64 MSS o = instrument has no reason for service

1 = instrument is requesting service
5 32 ESB o = no event status conditions have occurred

1 = an enabled event status condition has occured
4 16 MAV o = no output messages are ready

1 = an output message is ready
3 8 not used
2 4 --- not used
1 2 LCL o = a remote-to-Iocal transition has not occurred

1 = a remote-to-Iocal transition has occurred
0 1 MSB o = HP 1652B/1653B has activity to report

1 = no activity to report

o = False = Low
1 = True = High
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*WAl (wait)
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The *WAI command sauries the device to wait until the completion of all
overlapped commands before executing any furtier comnands or queries.
An overlapped command is a command that allows execution of
subsequent commands while the device operations initiated by the

il:l$il!#r1tnr;ln;lare 
still in progress. rhe overlapped com-ands for

START

STOP

AUToscale

Command Syntax: r\ rAl

Example: 0UTPUT xxx; "*h,AI "

command

Common Commands
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*WAI (Wait)

·WAI

command

Command Syntax:

Example:
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The ·WAI command causes the device to wait until the completion of all
overlapped commands before executing any further commands or queries.
An overlapped command is a command that allows execution of
subsequent commands while the device operations initiated by the
overlapped command are still in progress. The overlapped commands for
the HP 1652B/53B are:

STARt
STOP
AUToscaie

*WAI

OUTPUT XXX;"*WAI"

Common Commands
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*WAI (Wait)

·WAI

command

Command Syntax:

Example:
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The ·WAI command causes the device to wait until the completion of all
overlapped commands before executing any further commands or queries.
An overlapped command is a command that allows execution of
subsequent commands while the device operations initiated by the
overlapped command are still in progress. The overlapped commands for
the HP 1652B/53B are:

STARt
STOP
AUToscaie

*WAI

OUTPUT XXX;"*WAI"
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System Commands

Introduction
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System commands control the basic operation of the instrument including
formatting query responses and enabling reading aod writing to the
advisory line of the instrument's display. They can be called at anytime.
The HP L652B|53B System mmmands are:

o ARMBnc
o DATA
o DSP (display)
o ERRor
o HEADeT
o KEY
o LER (I'ocal Event Register)
o LOCKout
o LONGform
o MENU
o MESE
o MESR
o PRINT
o SETUp

In addition to the system commands, there is are three run control
commands and a preprocessor power supply condition query. These
commands are:

. PPOWeT
o RMODe
o START
o STOP

The run control commands can be called at anytime and also control the
basic operation of the logic analyzer. These commands are at the same
level in the command tree as SYSTem; therefore they are not preceded by
the :SYSTem header.

System Commands
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System commands control the basic operation of the instrument including
formatting query responses and enabling reading and writing to the
advisory line of the instrument's display. They can be called at anytime.
The HP 1652B/53B System commands are:

• ARMBnc
• DATA
• DSP (display)
• ERRor
• HEADer
• KEY
• LER (Local Event Register)
• LOCKout
• LONGform
• MENU
• MESE
• MESR
• PRINt
• SETup

In addition to the system commands, there is are three run control
commands and a preprocessor power supply condition query. These
commands are:

• PPOWer
• RMODe
• STARt
• STOP

The run control commands can be called at anytime and also control the
basic operation of the logic analyzer. These commands are at the same
level in the command tree as SYSTem; therefore they are not preceded by
the :SYSTem header.
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System commands control the basic operation of the instrument including
formatting query responses and enabling reading and writing to the
advisory line of the instrument's display. They can be called at anytime.
The HP 1652B/53B System commands are:

• ARMBnc
• DATA
• DSP (display)
• ERRor
• HEADer
• KEY
• LER (Local Event Register)
• LOCKout
• LONGform
• MENU
• MESE
• MESR
• PRINt
• SETup

In addition to the system commands, there is are three run control
commands and a preprocessor power supply condition query. These
commands are:

• PPOWer
• RMODe
• STARt
• STOP

The run control commands can be called at anytime and also control the
basic operation of the logic analyzer. These commands are at the same
level in the command tree as SYSTem; therefore they are not preceded by
the :SYSTem header.
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Figure &1. System Commands Syntax Diagram
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Figure 6-1. System Commands Syntax Diagram
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Figure 6-1. System Commands Syntax Diagram
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block doto in # formot

value = integerfrom 0 to 255.
menu : integer. Refer to the individual programming manuals for each module and the system for

specific menu number definitions.
enable_value : integer from 0 to 255.
index : integerfrom0n 5.

block_data : data in IEEE 483.2 fonnat.
string : string of up to 60 alphonumeic choracten.

Figure Fl. System Commands Syntax Diagram (continued)
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SETup? 1------------------------'

SING I e I------r---------------------t~

01650511

value = integer from 0 to 255.
menu = integer. Refer to the individualprogramming manuals for each module and the system for

specific menu number definitions.
enable_value = integerfrom 0 to 255.
index = integerfrom 0 to 5.
block_data = data in IEEE 488.2 format.
string = string ofup to 60 alphanumeric characters.

Figure 6-1. System Commands Syntax Diagram (continued)
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SETup? 1------------------------'

01650511

value = integer from 0 to 255.
menu = integer. Refer to the individualprogramming manuals for each module and the system for

specific menu number definitions.
enable_value = integerfrom 0 to 255.
index = integerfrom 0 to 5.
block_data = data in IEEE 488.2 format.
string = string ofup to 60 alphanumeric characters.

Figure 6-1. System Commands Syntax Diagram (continued)
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ARMBnc

System Commands
6-4

command/query

The ARMBnc command selects the source that will generate the arm out
sipal that will appear on the rear panel BNC labelled External Trigger
Out.

The ARMBnc query returns the source currently selected.

Command Syntax: :SYSTem:ARMBnc {MACHine{l12}lSCOPe I NONE}

Example: 0UTPUT xXX; " : SySTEM:ARMBNC MACHINEl"

Query Syntaxl :SYSTem:ARMBnc?

Returned Format: [:SYSTem:ARMBnc] {MACHine{ 112.1lSCOPe INONE} < NL>

Example: to DIM Mode$ [too]
20 OUTPUT XXX; " : ARMBNC?"

30 ENTTR XXX;Mode$

40 PR I NT Mode$

50 END

HP 16528/16s38
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ARMBnc

ARMBnc

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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command/query

The ARMBnc command selects the source that will generate the arm out
signal that will appear on the rear panel BNC labelled External Trigger
Out.

The ARMBnc query returns the source currently selected.

:SYSTem:ARMBnc {MACHine{112} ISCOPe I NONE}

OUTPUT XXX;":SYSTEM:ARMBNC MACHINEl"

:SYSTem:ARMBnc?

[:SYSTem:ARMBnc] {MACHine{112}ISCOPe INONE}<NL>

10 DIM Mode$[100]
20 OUTPUT XXX;":ARMBNC?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END
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ARMBnc

ARMBnc

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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command/query

The ARMBnc command selects the source that will generate the arm out
signal that will appear on the rear panel BNC labelled External Trigger
Out.

The ARMBnc query returns the source currently selected.

:SYSTem:ARMBnc {MACHine{112} ISCOPe I NONE}

OUTPUT XXX;":SYSTEM:ARMBNC MACHINEl"

:SYSTem:ARMBnc?

[:SYSTem:ARMBnc] {MACHine{112}ISCOPe INONE}<NL>

10 DIM Mode$[100]
20 OUTPUT XXX;":ARMBNC?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END
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DATA

Note II$

Note tI$
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command/query

The DATA command allows you to send and receive acquired data to and
from a controller in block form. This helps saving block data for:

o Re-loadiog to the logic analyer
o Processing data later
o Processing data in the controller.

The format and length of block data depends on the instruction being
used and the configuration of the instrument. This section describes each
part of the block data as it will appear when used by the DATA
instruction. The beginning byte number, the length in bytes, and a short
description is given for each part of the block data. This is intended to be
used primarily for processing of data in the controller.

Do not change the block data in the controller if you intend to send the
block data back into the logic analyzer for later processing. Changes
made to the block data in the controller could have unpredictable results
when sent back to the logic analyer.

The SYSTen:DATA query returns the block data.

The data sent by the SYSTen:DATA query reflects the configuration of
the machines when the last run was performed. Any changes made since
then througb either front-panel operations or progrsmming commands do
not affect the stored configuration.

System Commands
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DATA

command/query

The DATA command allows you to send and receive acquired data to and
from a controller in block form. This helps saving block data for:

• Re-Ioading to the logic analyzer
• Processing data later
• Processing data in the controller.

The format and length of block data depends on the instruction being
used and the configuration of the instrument. This section describes each
part of the block data as it will appear when used by the DATA
instruction. The beginning byte number, the length in bytes, and a short
description is given for each part of the block data. This is intended to be
used primarily for processing of data in the controller.

Do not change the block data in the controller if you intend to send the
block data back into the logic analyzer for later processing. Changes
made to the block data in the controller could have unpredictable results
when sent back to the logic analyer.

The SYSTem:DATA query returns the block data.

The data sent by the SYSTem:DATA query reflects the configuration of
the machines when the last run wac; performed. Any changes made since
then through either front-panel operations or programming commands do
not affect the stored configuration.
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DATA

command/query

The DATA command allows you to send and receive acquired data to and
from a controller in block form. This helps saving block data for:

• Re-Ioading to the logic analyzer
• Processing data later
• Processing data in the controller.

The format and length of block data depends on the instruction being
used and the configuration of the instrument. This section describes each
part of the block data as it will appear when used by the DATA
instruction. The beginning byte number, the length in bytes, and a short
description is given for each part of the block data. This is intended to be
used primarily for processing of data in the controller.

Do not change the block data in the controller if you intend to send the
block data back into the logic analyzer for later processing. Changes
made to the block data in the controller could have unpredictable results
when sent back to the logic analyer.

The SYSTem:DATA query returns the block data.

The data sent by the SYSTem:DATA query reflects the configuration of
the machines when the last run wac; performed. Any changes made since
then through either front-panel operations or programming commands do
not affect the stored configuration.
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For the DATA instruction, block data consists of either 14506 bytes
containing logic analyzer only information or 26794 bytes containing both
logic analyzer and oscilloscope information. This information is captured
by the acquisition systems. The information for the logic analyzer will be
in one of four formats depending on the type of data captured. The logic
analpr format is described in the "Acquisition Data Description" section
io 'I-ogc Analyer Block Data." The oscilloscope format is described in
the "Acquisition Data Description" section in "Oscilloscope Block Data."
Since no parameter checking is performed, out-of-range values could
cause instrument lockup; therefore, care should be taken when
transferring the data string into the HP L65281538.

The < block data > porameter can be broken down into a
< block length specifier > and a variable number of < sectiotr ) s.

The < block length specifier > always takes the form #SDDDDDDDD.
Each D represents a digit (ASCII characters "0" through "9"). The value of
the eight digits represents the total length of the block (all sections). For
example, if the total length of the block is L4522 bytes, the block length
specifier would be "#8000L4522u.

Each <section> consistsof a <sectionheader> and <sectiondata>.
The < section data > format varies for each section and may be any
length. For this instruction, the < section data > section is composed of a
data preamble section and an acquisition data section.
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For the DATA instruction, block data consists of either 14506 bytes
containing logic analyzer only information or 26794 bytes containing both
logic analyzer and oscilloscope information. This information is captured
by the acquisition systems. The information for the logic analyzer will be
in one of four formats depending on the type of data captured. The logic
analyzer format is described in the "Acquisition Data Description" section
in "Logic Analyzer Block Data." The oscilloscope format is described in
the "Acquisition Data Description" section in "Oscilloscope Block Data."
Since no parameter checking is performed, out-of-range values could
cause instrument lockup; therefore, care should be taken when
transferring the data string into the HP 1652B/53B.

The < block data> parameter can be broken down into a
< block length specifier> and a variable number of < section> s.

The < block length specifier> always takes the form #8DDDDDDDD.
Each D represents a digit (ASCII characters "0" through "9"). The value of
the eight digits represents the total length of the block (all sections). For
example, if the total length of the block is 14522 bytes, the block length
specifier would be "#800014522".

Each < section> consists of a < section header> and < section data> .
The < section data> format varies for each section and may be any
length. For this instruction, the < section data> section is composed of a
data preamble section and an acquisition data section.
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For the DATA instruction, block data consists of either 14506 bytes
containing logic analyzer only information or 26794 bytes containing both
logic analyzer and oscilloscope information. This information is captured
by the acquisition systems. The information for the logic analyzer will be
in one of four formats depending on the type of data captured. The logic
analyzer format is described in the "Acquisition Data Description" section
in "Logic Analyzer Block Data." The oscilloscope format is described in
the "Acquisition Data Description" section in "Oscilloscope Block Data."
Since no parameter checking is performed, out-of-range values could
cause instrument lockup; therefore, care should be taken when
transferring the data string into the HP 1652B/53B.

The < block data> parameter can be broken down into a
< block length specifier> and a variable number of < section> s.

The < block length specifier> always takes the form #8DDDDDDDD.
Each D represents a digit (ASCII characters "0" through "9"). The value of
the eight digits represents the total length of the block (all sections). For
example, if the total length of the block is 14522 bytes, the block length
specifier would be "#800014522".

Each < section> consists of a < section header> and < section data> .
The < section data> format varies for each section and may be any
length. For this instruction, the < section data> section is composed of a
data preamble section and an acquisition data section.
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Command Syntari :SYSTem:DATA < block data >

Example: OUTPUT xxx;":SYSTEM:DATA" <block data>

where:

< block data > :: = < block length specifier > < section > ...

< block longth sp€cifier > :: = #8 < length >
<length > :: = lhe total length ot all sections in byte format (must be represented wiih 8 digits)

<sec'tion> ::= <s€ction header> <section data>
<eection header> :: = 16 bytes, described in the lollowing 'Section Header' sections

< s€ction data > :: = lormat depends on the type of data

- t;gl The total length of a section is 16 (for the section header) plus the length
NOte f ofthesectiondata. Sowhencalculatingthevalue for <length>, don't

forget to include the length of the section headers.

QuerySyntax: :SYSTem:DATA?

Returned Format: [:SYSTem:DATA] < block data > < NL >

HP{B Example: l0 DIl,l tlumt[z], Block$[32000] ! allocate enough menory for block data
20 OUTPUT XXX;":SYSTEH:HEAD OFF'

30 OUTPUT XXX;":SYSTEH:DATA?" ! send data query

40 E}ITER XXX USING "J,2A";Num$ lread in #8

50 EI{TER XXX USING "*,80";Blocklength! read in block length
50 EiITER XXX USING "-K";Block$ ! read in data

70 EilD

HP 16s28/16538
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DATA

Command Syntax: :SYSTem:DATA <block data>

Example: OUTPUT XXX;":SYSTEM:DATA" <block data>

where:

< block data >

< block length specifier>

<length>

<section>

< section header>

< section data >

I
Note"

Query Syntax:

Returned Format:

HP-IB Example:

HP 16528/16538
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:: = < block length specifier> < section> ...

:: = #8 < length>

:: = the total length of all sections in byte format (must be represented with 8 digits)

:: = < section header> < section data>

:: = 16 bytes, described in the following ·Section Header" sections

:: = format depends on the type of data

The total length of a section is 16 (for the section header) plus the length
of the section data. So when calculating the value for < length> , don't
forget to include the length of the section headers.

:SYSTem:DATA?

[:SYSTem:DATA] <block data> <NL>

10 DIM Num$[2] , Block$[32000] allocate enough memory for block data

20 OUTPUT XXX;":SYSTEM:HEAD OFF"
30 OUTPUT XXX;":SYSTEM:DATA?" send data query

40 ENTER XXX USING "',2A";Num$ !read in #8

50 ENTER XXX USING "',8D";Blocklength! read in block length

60 ENTER XXX USING "-K";Block$ ! read in data

70 END

System Commands
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DATA

Command Syntax: :SYSTem:DATA <block data>

Example: OUTPUT XXX;":SYSTEM:DATA" <block data>

where:

< block data >

< block length specifier>

<length>

<section>

< section header>

< section data >

I
Note III

Query Syntax:

Returned Format:

HP-IB Example:
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:: = < block length specifier> < section> ...

:: = #8 < length>

:: = the total length of all sections in byte format (must be represented with 8 digits)

:: = < section header> < section data>

:: = 16 bytes, described in the following ·Section Header" sections

:: = format depends on the type of data

The total length of a section is 16 (for the section header) plus the length
of the section data. So when calculating the value for < length> , don't
forget to include the length of the section headers.

:SYSTem:DATA?

[:SYSTem:DATA] <block data> <NL>

10 DIM Num$[2] , Block$[32000] allocate enough memory for block data

20 OUTPUT XXX;":SYSTEM:HEAD OFF"
30 OUTPUT XXX;":SYSTEM:DATA?" send data query

40 ENTER XXX USING "',2A";Num$ !read in #8

50 ENTER XXX USING "',8D";Blocklength! read in block length

60 ENTER XXX USING "-K";Block$ ! read in data

70 END

System Commands
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DATA

Logic Analyzer
Block Data

The logic aoalyter block data is described in the following sections. The
oscilloscope block data is appended at the end of the logic analyzer block
data when the oscilloscope is on and has acquired and stored waveform
data. The oscilloscope block data is described in "Oscilloscope Block
Data" later in this section.

The section header uses bytes 1 through 16 (this qanual begins counting
at L; there is no byte 0). The 16 bytes of the section header iue as follows:

10 bytes - section nattte, such as "DATA " (six 6ailing spaces)

I byte - reserved

1. bytes - module ID (31 for HP L652B153B)

4 bytes - length (14506 for the logic analyzer only and 26794 for both the
logic analyznr and oscilloscope).

For the SYSTem:DATA oommand, the < section data > p?rameter
consists of two parts: the data preamble and the acquisition data. These
are described in the following two sections.

The block data is organized as 160 bytes of preamble information,
followed by 1024 L*byte groups of information, followed by 10 reserved
bytes. The preamble gives information for each analyzer describing the
amount and tlpe of data capture4 where the trace point occurred in the
data, which pods are assrgned to which analper, and other information.

Each la-byte group is made up of nvo bytes (16 bits) of status for
Analyzer 1, two bytes of status for Analyzer 2, then five sets of nvo bytes of
information for each of the five 16-bit pods of the HP L652B.In the
HP 16538, the status and format for the sets of bytes are the same, but the
data in not valid on pods 3, 4, and 5.

HP 16s28/16538
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Section Header
Description

1

11

12

13

Section Data

Data Preamble
Description
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DATA

Logic Analyzer
Block Data

Section Header
Description

The logic analyzer block data is described in the following sections. The
oscilloscope block data is appended at the end of the logic analyzer block
data when the oscilloscope is on and has acquired and stored waveform
data. The oscilloscope block data is described in "Oscilloscope Block
Data" later in this section.

The section header uses bytes 1 through 16 (this manual begins counting
at 1; there is no byte 0). The 16 bytes of the section header are as follows:

11

10 bytes - section name, such as "DATA

1 byte - reserved

" (six trailing spaces)

12

13

Section Data

Data Preamble
Description
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1 bytes - module ID (31 for HP 1652B/53B)

4 bytes -length (14506 for the logic analyzer only and 26794 for both the
logic analyzer and oscilloscope).

For the SYSTem:DATA command, the <section data> parameter
consists of two parts: the data preamble and the acquisition data. These
are described in the following two sections.

The block data is organized as 160 bytes of preamble information,
followed by 1024 14-byte groups of information, followed by 10 reserved
bytes. The preamble gives information for each analyzer describing the
amount and type of data captured, where the trace point occurred in the
data, which pods are assigned to which analyzer, and other information.

Each 14-byte group is made up of two bytes (16 bits) of status for
Analyzer 1, two bytes of status for Analyzer 2, then five sets of two bytes of
information for each of the five 16-bit pods of the HP 1652B. In the
HP 1653B, the status and format for the sets of bytes are the same, but the
data in not valid on pods 3, 4, and 5.
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Logic Analyzer
Block Data

Section Header
Description

The logic analyzer block data is described in the following sections. The
oscilloscope block data is appended at the end of the logic analyzer block
data when the oscilloscope is on and has acquired and stored waveform
data. The oscilloscope block data is described in "Oscilloscope Block
Data" later in this section.

The section header uses bytes 1 through 16 (this manual begins counting
at 1; there is no byte 0). The 16 bytes of the section header are as follows:

11

10 bytes - section name, such as "DATA

1 byte - reserved

" (six trailing spaces)

12

13

Section Data

Data Preamble
Description
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1 bytes - module ID (31 for HP 1652B/53B)

4 bytes -length (14506 for the logic analyzer only and 26794 for both the
logic analyzer and oscilloscope).

For the SYSTem:DATA command, the <section data> parameter
consists of two parts: the data preamble and the acquisition data. These
are described in the following two sections.

The block data is organized as 160 bytes of preamble information,
followed by 1024 14-byte groups of information, followed by 10 reserved
bytes. The preamble gives information for each analyzer describing the
amount and type of data captured, where the trace point occurred in the
data, which pods are assigned to which analyzer, and other information.

Each 14-byte group is made up of two bytes (16 bits) of status for
Analyzer 1, two bytes of status for Analyzer 2, then five sets of two bytes of
information for each of the five 16-bit pods of the HP 1652B. In the
HP 1653B, the status and format for the sets of bytes are the same, but the
data in not valid on pods 3, 4, and 5.
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19

One nalyzer's information is independent of the other analyzer's
information. In other words, oD any given line, one alrral1'zer may contain
data information for a timing machine, while the other arrralyzer may
contain count information for a state 6sshine with time tags enabled. The
status bytes for each analyzer describe what the information for that line
contains. Therefore, when describing the different formats that data may
contain below, keep in mind that this format pertains only to those pods
that are assigned to the analyzer of the specified type. The other analper's
data is TOTALLY independent and conforms to its own format.

The preamble (bytes 17 through L76) consists of the following 160 bytes:

2 bytes - Instrument ID (always L652for HP L6528 and HP 16538)

2 bytes - Revision Code

The values stored in the preamble represent the captured data currently
stored in this structure and not what the current configuration of the
analper is. For example, the mode of the data (bytes 2I and99) may be
STATE with tagging, while the current setup of the analyzer is TIMING.

The next 78 bytes are for An alyzer 1 Data Information.

1 byte - Machine data mode, one of the following values:
0:off
1 : state data (with either time or state tags)
2 : state data (without tags)
3 : glitch timing data
4 - transitional liming data

1 byte - List of pods in this nalyzer, where a 1 indicates that the
corresponding pod is assigned to this analyzer.

birS hitT hir6 bir5 hir4 bir3 bir2 birl
unused unused Pod L Pod 2 Pod 3 Pod 4 Pod 5 unused

System Commands
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I
Note III

17

19

I
Note III

DATA

One analyzer's information is independent of the other analyzer's
information. In other words, on any given line, one analyzer may contain
data information for a timing machine, while the other analyzer may
contain count information for a state machine with time tags enabled. The
status bytes for each analyzer describe what the information for that line
contains. Therefore, when describing the different formats that data may
contain below, keep in mind that this format pertains only to those pods
that are assigned to the analyzer of the specified type. The other analyzer's
data is TOTALLY independent and conforms to its own format.

The preamble (bytes 17 through 176) consists of the following 160 bytes:

2 bytes - Instrument ID (always 1652 for HP 1652B and HP 1653B)

2 bytes - Revision Code

The values stored in the preamble represent the captured data currently
stored in this structure and not what the current configuration of the
analyzer is. For example, the mode of the data (bytes 21 and 99) may be
STATE with tagging, while the current setup of the analyzer is TIMING.

The next 78 bytes are for Analyzer 1 Data Information.

21 1 byte - Machine data mode, one of the following values:
o = off
1 = state data (with either time or state tags)
2 = state data (without tags)
3 = glitch timing data
4 = transitional timing data

22 1 byte - List of pods in this analyzer, where a 1 indicates that the
corresponding pod is assigned to this analyzer.

bit 8
unused

bit 7
unused

bit 6
Pod 1

bit 5
Pod 2

bit 4
Pod 3

bit 3
Pod 4

bit 2
PodS

bit 1
unused
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I
Note iii

17

19

I
Note iii

DATA

One analyzer's information is independent of the other analyzer's
information. In other words, on any given line, one analyzer may contain
data information for a timing machine, while the other analyzer may
contain count information for a state machine with time tags enabled. The
status bytes for each analyzer describe what the information for that line
contains. Therefore, when describing the different formats that data may
contain below, keep in mind that this format pertains only to those pods
that are assigned to the analyzer of the specified type. The other analyzer's
data is TOTALLY independent and conforms to its own format.

The preamble (bytes 17 through 176) consists of the following 160 bytes:

2 bytes - Instrument ID (always 1652 for HP 1652B and HP 1653B)

2 bytes - Revision Code

The values stored in the preamble represent the captured data currently
stored in this structure and not what the current configuration of the
analyzer is. For example, the mode of the data (bytes 21 and 99) may be
STATE with tagging, while the current setup of the analyzer is TIMING.

The next 78 bytes are for Analyzer 1 Data Information.

21 1 byte - Machine data mode, one of the following values:
o = off
1 = state data (with either time or state tags)
2 = state data (without tags)
3 = glitch timing data
4 = transitional timing data

22 1 byte - List of pods in this analyzer, where a 1 indicates that the
corresponding pod is assigned to this analyzer.

bit 8
unused

bit 7
unused

bit 6
Pod 1

bit 5
Pod 2

bit 4
Pod 3

bit 3
Pod 4

bit 2
PodS

bit 1
unused
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DATA

23 1 blt€ - Master chip in this analyzer - When several chips are grouped
together in a single anallzer, one chip is designated as a master chip. This
byte identifies the master chip. A value of 4 represents POD 1, 3 for POD
2,2 for POD 3, L for POD 4, and 0 for POD 5"

1 byte - Resenred

10 b)'tes - Number of rows of valid data fs1 this analyznr - Indicates the
n 'mber of rows of valid data for each of the five pods. TWo bytes are used
to store each pod value, with the fust 2 bytes used to hold POD 5 value
the next ?f.or POD 4 value, ild so on.

1 bytr - Trace point seen in this analyzer - Was a trace point seen (value
: 1) or forced (value - 0)

1 blte - Reserved

10 bytes - Trace point location for this analyzer - Indicates the row
number in which the trace point was fotrnd for each of the five pods. Two
bytes are used to store each pod value, with the first 2 bytes used to hold
POD 5 value, the ne:rt Zf.or POD 4 value, ild so on.

4 bytes - Time from ann to trigger for this analyzer - The number of 40 ns
ticks that have taken place from the arm sf this machine to the trigger of
this machine. A value of -1 (all 32 bie set to 1) indicates counter overflow.

1 byt€ - Armer sf this analyzer - Indicates what armed this analyznr (1 :
RUN,2 : BNC,3 : other analyzetr4: SCOPE)

1 byte - Devices anned by this analyzer - Bitmap of devices anned by this
machine

bir 8 bir 7 bit 6 bit 5 bir 4 bir 3 bitz bir 1

24

25

35

36

unused unused unused unused SCOPE BNC out Mach.2 Mach. 1

A 1 in a given bit position inplies that this analyzer arms that device,
while a 0 Eeans the device is not armed by this aaalyzer.

53 4 bytes - Sample pcriod for this analyzer (timing only) - Sample period at
which data was acquired. Value represents the number of nanoseconds
between samples.

HP 16528/16538
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47

51

52
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DATA

23 1 byte - Master chip in this analyzer - When several chips are grouped
together in a single analyzer, one chip is designated as a master chip. This
byte identifies the master chip. A value of 4 represents POD 1, 3 for POD
2, 2 for POD 3, 1 for POD 4, and 0 for POD 5.

24 1 byte - Reserved

25 10 bytes - Number of rows of valid data for this analyzer - Indicates the
number of rows of valid data for each of the five pods. Two bytes are used
to store each pod value, with the first 2 bytes used to hold POD 5 value,
the next 2 for POD 4 value, and so on.

35 1 byte - Trace point seen in this analyzer - Was a trace point seen (value
= 1) or forced (value = 0)

36 1 byte - Reserved

37 10 bytes - Trace point location for this analyzer - Indicates the row
number in which the trace point was found for each of the five pods. Two
bytes are used to store each pod value, with the fIrst 2 bytes used to hold
POD 5 value, the next 2 for POD 4 value, and so on.

47 4 bytes - Time from arm to trigger for this analyzer - The number of 40 ns
ticks that have taken place from the arm of this machine to the trigger of
this machine. A value of -1 (all 32 bits set to 1) indicates counter overflow.

51 1 byte - Armer of this analyzer - Indicates what armed this analyzer (1 =
RUN,2 = BNC,3 = other analyzer, 4 = SCOPE)

52 1 byte - Devices armed by this analyzer - Bitmap of devices armed by this
machine

bit 8
unused

bit 7
unused

bit 6
unused

bit 5
unused

bit 4 bit 3 bit 2 bit 1
SCOPE BNC out Mach.2 Mach. 1
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6-10

53

A 1 in a given bit position implies that this analyzer arms that device,
while a 0 means the device is not armed by this analyzer.

4 bytes - Sample period for this analyzer (timing only) - Sample period at
which data was acquired. Value represents the number of nanoseconds
between samples.

HP 16528/16538
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DATA

23 1 byte - Master chip in this analyzer - When several chips are grouped
together in a single analyzer, one chip is designated as a master chip. This
byte identifies the master chip. A value of 4 represents POD 1, 3 for POD
2, 2 for POD 3, 1 for POD 4, and 0 for POD 5.

24 1 byte - Reserved

25 10 bytes - Number of rows of valid data for this analyzer - Indicates the
number of rows of valid data for each of the five pods. Two bytes are used
to store each pod value, with the first 2 bytes used to hold POD 5 value,
the next 2 for POD 4 value, and so on.

35 1 byte - Trace point seen in this analyzer - Was a trace point seen (value
= 1) or forced (value = 0)

36 1 byte - Reserved

37 10 bytes - Trace point location for this analyzer - Indicates the row
number in which the trace point was found for each of the five pods. Two
bytes are used to store each pod value, with the fIrst 2 bytes used to hold
POD 5 value, the next 2 for POD 4 value, and so on.

47 4 bytes - Time from arm to trigger for this analyzer - The number of 40 ns
ticks that have taken place from the arm of this machine to the trigger of
this machine. A value of -1 (all 32 bits set to 1) indicates counter overflow.

51 1 byte - Armer of this analyzer - Indicates what armed this analyzer (1 =
RUN,2 = BNC,3 = other analyzer, 4 = SCOPE)

52 1 byte - Devices armed by this analyzer - Bitmap of devices armed by this
machine

bit 8
unused

bit 7
unused

bit 6
unused

bit 5
unused

bit 4 bit 3 bit 2 bit 1
SCOPE BNC out Mach. 2 Mach. 1
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53

A 1 in a given bit position implies that this analyzer arms that device,
while a 0 means the device is not armed by this analyzer.

4 bytes - Sample period for this analyzer (timing only) - Sample period at
which data was acquired. Value represents the number of nanoseconds
between samples.

HP 16528/16538
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DATA

57

89

Acquisition Data
Description

HP 16528./16538
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61

4 bytes - Delay for this analyzer (timing only) - Delay at which data was
acquired. Value represents the amount of delay in nanoseconds.

1 byte - Time tags on (state with tagging only) - In state tagging mode, was
the data captured with time tags (value - 1) or state tags (value : 0).

1 byte - Reserved

5 bytes - Demultiplexing (state only) - For each of the five pods (first byte
is POD 5, fifth byte is POD 1) i" a state machine, describes multiplexing
of each of the five pods. (0 - NO DEMUX, 1 - TRUE DEMUX,Z -
MIXED CLOCKS).

1 byte - Reserved

20 bytes - Trace point adjustment for pods - Each pod uses 4 bytes to
show the number of nanoseconds that are to be subtracted from the trace
point described above to get the actual trace point value. The first 4 bytes
are for Pod 5, the next four are for Pod 4, and so on.

10 bytes - Reserved

The next 78 bytes are for Analyzer ZData Information. They are
organi-ed in the same manner as Aoalyzer 1. above, but they occupy bytes
99 througb L76

The acquisition data section consists of I43% bytes (102414-byte groups),
appeariog io bytes L77 througb L45I2. The last ten bytes (14513 through
L4522) are reserved. The data contained in the data section will appear in
one of four forms depending on the mode in which it was acquired (as

indicated in byte ?Lf.or machine L and byte 99 for machineZ). The four
modes are:

o State Data (without tags)
o State Data (with either time or state tags)
o Glitch Timing Data
o Transitional Timing Data

The following four sections describe the four data modes that may be
encountered. Each section describes the Status bytes (shown under the
Machine 1, and MachineZheadings), and the Information bytes (shoum
under the Pod 5 through Pod L headirgs).

System Gommands
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DATA

57 4 bytes - Delay for this analyzer (timing only) - Delay at which data was
acquired. Value represents the amount of delay in nanoseconds.

61 1 byte - Time tags on (state with tagging only) - In state tagging mode, was
the data captured with time tags (value = 1) or state tags (value = 0).

62 1 byte - Reserved

63 5 bytes - Demultiplexing (state only) - For each of the five pods (first byte
is POD 5, fIfth byte is POD 1) in a state machine, describes multiplexing
of each of the five pods. (0 = NO DEMUX, 1 = TRUE DEMUX, 2 =
MIXED CLOCKS).

68 1 byte - Reserved

69 20 bytes - Trace point adjustment for pods - Each pod uses 4 bytes to
show the number of nanoseconds that are to be subtracted from the trace
point described above to get the actual trace point value. The first 4 bytes
are for Pod 5, the next four are for Pod 4, and so on.

89 10 bytes - Reserved

The next 78 bytes are for Analyzer 2 Data Information. They are
organized in the same manner as Analyzer 1 above, but they occupy bytes
99 through 176

Acquisition Data
Description

HP 16528/16538
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The acquisition data section consists of 14336 bytes (102414-byte groups),
appearing in bytes 177 through 14512. The last ten bytes (14513 through
14522) are reserved. The data contained in the data section will appear in
one of four forms depending on the mode in which it was acquired (as
indicated in byte 21 for machine 1 and byte 99 for machine 2). The four
modes are:

• State Data (without tags)
• State Data (with either time or state tags)
• Glitch Timing Data
• Transitional Timing Data

The following four sections describe the four data modes that may be
encountered. Each section describes the Status bytes (shown under the
Machine 1 and Machine 2 headings), and the Information bytes (shown
under the Pod 5 through Pod 1 headings).

System Commands
6-11

DATA

57 4 bytes - Delay for this analyzer (timing only) - Delay at which data was
acquired. Value represents the amount of delay in nanoseconds.

61 1 byte - Time tags on (state with tagging only) - In state tagging mode, was
the data captured with time tags (value = 1) or state tags (value = 0).

62 1 byte - Reserved

63 5 bytes - Demultiplexing (state only) - For each of the five pods (first byte
is POD 5, fIfth byte is POD 1) in a state machine, describes multiplexing
of each of the five pods. (0 = NO DEMUX, 1 = TRUE DEMUX, 2 =
MIXED CLOCKS).

68 1 byte - Reserved

69 20 bytes - Trace point adjustment for pods - Each pod uses 4 bytes to
show the number of nanoseconds that are to be subtracted from the trace
point described above to get the actual trace point value. The first 4 bytes
are for Pod 5, the next four are for Pod 4, and so on.

89 10 bytes - Reserved

The next 78 bytes are for Analyzer 2 Data Information. They are
organized in the same manner as Analyzer 1 above, but they occupy bytes
99 through 176

Acquisition Data
Description
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The acquisition data section consists of 14336 bytes (1024 14-byte groups),
appearing in bytes 177 through 14512. The last ten bytes (14513 through
14522) are reserved. The data contained in the data section will appear in
one of four forms depending on the mode in which it was acquired (as
indicated in byte 21 for machine 1 and byte 99 for machine 2). The four
modes are:

• State Data (without tags)
• State Data (with either time or state tags)
• Glitch Timing Data
• Transitional Timing Data

The following four sections describe the four data modes that may be
encountered. Each section describes the Status bytes (shown under the
Machine 1 and Machine 2 headings), and the Information bytes (shown
under the Pod 5 through Pod 1 headings).
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DATA

State Data
(without tags)

177

191

205

Status Bytes. In normal state mode, only the least significant bit (bit 1) is
used. When bit f is set, this means that there has been a sequence level
transition.

Information Bytes. In state acquisition with no tags, data is obtained from
the target system with each clock and checked with the trace specification.
If the state matches this specification, the data is stored, ffid is placed into
the memory.

Machine L Machine 2 Pod 5 Pod 4 Pod 3 Pod 2 Pod 1"*

Status Status Data Data Data Data Data
Status Status Data Data Data Data Data
Status Status Data Data Data Data Data

HP 16s28/1653B
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14/i9'g/ Status Status Data Data Data Data Data

*The headines are not a part of the returned data.

State Data (with either Status Bytes. In state tagging mode, the legs indicate whether a given row
time or state tags) of the data is a data line, a count (tag) line, or a prestore line.

Bit 2 is the Data vs. Count bit. Bit 3 is the Prestore vs. Tag bit. The two
bits together show what the corresponding Information bytes represent.

Bit 3 Bit 2 Information hyte represents:
0 0 Acquisition Data
0 1 Count
1 0 Prestore Data
1 1 Invalid

If Bit 2 is clear, the information soslains either actual acquisition data as

obtained from the target system (if Bit 3 is clear), or prestore data (if Bit 3
is set). If Bil 2 is set and Bit 3 is clear, this rou/s bytes for the pods
assigned to this machine contein tags. If Bit 2 and Bit 3 are set, the
corresponding Information bytes are invalid and should be ignored. Bit 1

is used only when Bit 2 is clear. Whenever there has been a sequence level
transition Bit l will be set. and otherwise will be clear.

System Commands
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DATA

State Data
(without tags)

Status Bytes. In normal state mode, only the least significant bit (bit 1) is
used. When bit 1 is set, this means that there has been a sequence level
transition.

Information Bytes. In state acquisition with no tags, data is obtained from
the target system with each clock and checked with the trace specification.
If the state matches this specification, the data is stored, and is placed into
the memory.

Machine 1 Machine 2 Pod 5
177 Status Status Data
191 Status Status Data
205 Status Status Data

Pod 4
Data
Data
Data

Pod 3
Data
Data
Data

Pod 2
Data
Data
Data

Pod 1*
Data
Data
Data

14499 Status Status Data Data Data Data Data

*The headings are not a part of the returned data.

State Data (with either
time or state tags)

Status Bytes. In state tagging mode, the tags indicate whether a given row
of the data is a data line, a count (tag) line, or a prestore line.

Bit 2 is the Data vs. Count bit. Bit 3 is the Prestore vs. Tag bit. The two
bits together show what the corresponding Information bytes represent.

Bit 3
o
o
1
1

Bit 2
o
1
o
1

Information byte represents:
Acquisition Data
Count
Prestore Data
Invalid

System Commands
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If Bit 2 is clear, the information contains either actual acquisition data as
obtained from the target system (if Bit 3 is clear), or prestore data (if Bit 3
is set). If Bit 2 is set and Bit 3 is clear, this row's bytes for the pods
assigned to this machine contain tags. If Bit 2 and Bit 3 are set, the
corresponding Information bytes are invalid and should be ignored. Bit 1
is used only when Bit 2 is clear. Whenever there has been a sequence level
transition Bit 1 will be set, and otherwise will be clear.

HP 16528/16538
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DATA

State Data
(without tags)

Status Bytes. In normal state mode, only the least significant bit (bit 1) is
used. When bit 1 is set, this means that there has been a sequence level
transition.

Information Bytes. In state acquisition with no tags, data is obtained from
the target system with each clock and checked with the trace specification.
If the state matches this specification, the data is stored, and is placed into
the memory.

Machine 1 Machine 2 Pod 5
177 Status Status Data
191 Status Status Data
205 Status Status Data

Pod 4
Data
Data
Data

Pod 3
Data
Data
Data

Pod 2
Data
Data
Data

Pod 1*
Data
Data
Data

14499 Status Status Data Data Data Data Data

*The headings are not a part of the returned data.

State Data (with either
time or state tags)

Status Bytes. In state tagging mode, the tags indicate whether a given row
of the data is a data line, a count (tag) line, or a prestore line.

Bit 2 is the Data vs. Count bit. Bit 3 is the Prestore vs. Tag bit. The two
bits together show what the corresponding Information bytes represent.

Bit 3
o
o
1
1

Bit 2
o
1
o
1

Information byte represents:
Acquisition Data
Count
Prestore Data
Invalid

System Commands
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If Bit 2 is clear, the information contains either actual acquisition data as
obtained from the target system (if Bit 3 is clear), or prestore data (if Bit 3
is set). If Bit 2 is set and Bit 3 is clear, this row's bytes for the pods
assigned to this machine contain tags. If Bit 2 and Bit 3 are set, the
corresponding Information bytes are invalid and should be ignored. Bit 1
is used only when Bit 2 is clear. Whenever there has been a sequence level
transition Bit 1 will be set, and otherwise will be clear.
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Information Bytes. In the State acquisition mode with togs, data is
obtained from the target system with each clock and checked with the
trace specification. If the state does not match the trace specification, it is
checked against the prestore qualifier. If it matches the prestore qualifier,
then it is placed in the prestore buffer. If the state does not match either
the sequencer qualifier or the prestore qualifier, it is discarded.

The tlpe of information in the bytes labeled Data depends on the Prestore
vs. Tags bit. When the Data bytes are used for prestore information, the
following Count bytes (in the same column) should be ignored. When the
Data bytes are used for t&gs, the Count bytes are formatted as

floating-point numbers in the following fashion:

hits L6 through 12 hits 1 1 through I

EEEEE MMMMMMMMMMM

The five most-significant bits (EEEEE) store the exponent, and the eleven
least-significant bits (MMMMMMMMMMM) store the manrissa. The
actual value for Count is given by the equation:

Count- (2048 + mantissa) x 2"Wnent -?n48

Since the counts are relative counts from one state to the one previous, the
count for the first state in the data structure is invalid.

If time tagging is on, the count value represents the number of 40
nanosecond ticks that have elapsed between the two stored states. In the
case of state tagging, the count represents the number of qualified states
that were encountered between the stored states.

If a state matches the sequencer qualifiers, the prestore buffer is checked.
If there are any states in the prestore buffer at this time, these prestore
states are first placed in memory, along with a dummy count row. After
this check, the qualified state is placed in memory, followed by the count
row which specified how many states (or 40 ns ticks) have elapsed since
the last stored state. If this is the first stored state in memory, then the
count information that is stored should be discarded.

System Commands
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DATA

Information Bytes. In the State acquisition mode with tags, data is
obtained from the target system with each clock and checked with the
trace specification. If the state does not match the trace specification, it is
checked against the prestore qualifier. If it matches the prestore qualifier,
then it is placed in the prestore buffer. If the state does not match either
the sequencer qualifier or the prestore qualifier, it is discarded.

The type of information in the bytes labeled Data depends on the Prestore
vs. Tags bit. When the Data bytes are used for prestore information, the
following Count bytes (in the same column) should be ignored. When the
Data bytes are used for tags, the Count bytes are formatted as
floating-point numbers in the following fashion:

bits 16 through 12
EEEEE

bits 11 through 1
MMMMMMMMMMM

HP 16528/16538
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The five most-significant bits (EEEEE) store the exponent, and the eleven
least-significant bits (MMMMMMMMMMM) store the mantissa. The
actual value for Count is given by the equation:

Count = (2048 + mantissa) x 2exponent - 2048

Since the counts are relative counts from one state to the one previous, the
count for the frrst state in the data structure is invalid.

If time tagging is on, the count value represents the number of 40
nanosecond ticks that have elapsed between the two stored states. In the
case of state tagging, the count represents the number of qualified states
that were encountered between the stored states.

If a state matches the sequencer qualifiers, the prestore buffer is checked.
If there are any states in the prestore buffer at this time, these prestore
states are first placed in memory, along with a dummy count row. After
this check, the qualified state is placed in memory, followed by the count
row which specified how many states (or 40 ns ticks) have elapsed since
the last stored state. If this is the first stored state in memory, then the
count information that is stored should be discarded.
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DATA

Information Bytes. In the State acquisition mode with tags, data is
obtained from the target system with each clock and checked with the
trace specification. If the state does not match the trace specification, it is
checked against the prestore qualifier. If it matches the prestore qualifier,
then it is placed in the prestore buffer. If the state does not match either
the sequencer qualifier or the prestore qualifier, it is discarded.

The type of information in the bytes labeled Data depends on the Prestore
vs. Tags bit. When the Data bytes are used for prestore information, the
following Count bytes (in the same column) should be ignored. When the
Data bytes are used for tags, the Count bytes are formatted as
floating-point numbers in the following fashion:

bits 16 through 12
EEEEE

bits 11 through 1
MMMMMMMMMMM

HP 16528/16538
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The five most-significant bits (EEEEE) store the exponent, and the eleven
least-significant bits (MMMMMMMMMMM) store the mantissa. The
actual value for Count is given by the equation:

Count = (2048 + mantissa) x 2exponent - 2048

Since the counts are relative counts from one state to the one previous, the
count for the frrst state in the data structure is invalid.

If time tagging is on, the count value represents the number of 40
nanosecond ticks that have elapsed between the two stored states. In the
case of state tagging, the count represents the number of qualified states
that were encountered between the stored states.

If a state matches the sequencer qualifiers, the prestore buffer is checked.
If there are any states in the prestore buffer at this time, these prestore
states are first placed in memory, along with a dummy count row. After
this check, the qualified state is placed in memory, followed by the count
row which specified how many states (or 40 ns ticks) have elapsed since
the last stored state. If this is the first stored state in memory, then the
count information that is stored should be discarded.
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DATA

Machine 1 Machine 2 Pod 5 Pod 4 Pod 3 Pod 2 Pod 1*
177 Status
191 Status

205 Status
219 Status

Status Data Data Data Data Data
StatusAAA@@
Status Data Data Data Data Data
Status Count Count Count Count Count

14485 Status Status Data Data Data Data Data
14499 Status Status Count Count Count Count Count

The headings are not a part of the returned data.

@ : Invalid data

Glitch Timing Data Status Bytes. In glitch timing mode, the status bytes indicate whether a
given row in the data gsafain5 actual acquisition data inlbrmation or glitch
information.

Bit 1 is the Data vs. Glitch bit. If Bit f. is set, this row of information
contains glitch information. If Bit 1 is clear, then this row contains actual
acquisition data as obtained from the target system.

Information Bytes. In the Glitch timing mode, the target system is
sampled at every sample period. The data is then stored in memory and
the glitch detectors are checked. If a glitch has been detected between the
previous sample and the current 5emple, the corresponding glitch bits are
set. The glitch information is then stored. If this is the first stored sample
in memory then the glitch information stored should be discarded.

System Commands
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DATA

Machine 1 Machine 2 PodS Pod 4 Pod 3 Pod 2 Pod 1*
177 Status Status Data Data Data Data Data
191 Status Status @ ® ® ® ®
205 Status Status Data Data Data Data Data
219 Status Status Count Count Count Count Count

14485
14499

Status
Status

Status
Status

Data
Count

Data
Count

Data
Count

Data
Count

Data
Count

*The headings are not a part of the returned data.

® = Invalid data

Glitch Timing Data Status Bytes. In glitch timing mode, the status bytes indicate whether a
given row in the data contains actual acquisition data information or glitch
information.

Bit 1 is the Data vs. Glitch bit. If Bit 1 is set, this row of information
contains glitch information. If Bit 1 is clear, then this row contains actual
acquisition data as obtained from the target system.

Information Bytes. In the Glitch timing mode, the target system is
sampled at every sample period. The data is then stored in memory and
the glitch detectors are checked. If a glitch has been detected between the
previous sample and the current sample, the corresponding glitch bits are
set. The glitch information is then stored. If this is the fIrst stored sample
in memory, then the glitch information stored should be discarded.

System Commands
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DATA

Machine 1 Machine 2 Pod 5 Pod 4 Pod 3 Pod 2 Pod 1*
177 Status Status Data Data Data Data Data
191 Status Status @ ® ® ® ®
205 Status Status Data Data Data Data Data
219 Status Status Count Count Count Count Count

14485
14499

Status
Status

Status
Status

Data
Count

Data
Count

Data
Count

Data
Count

Data
Count

*The headings are not a part of the returned data.

® = Invalid data

Glitch Timing Data Status Bytes. In glitch timing mode, the status bytes indicate whether a
given row in the data contains actual acquisition data information or glitch
information.

Bit 1 is the Data vs. Glitch bit. If Bit 1 is set, this row of information
contains glitch information. If Bit 1 is clear, then this row contains actual
acquisition data as obtained from the target system.

Information Bytes. In the Glitch timing mode, the target system is
sampled at every sample period. The data is then stored in memory and
the glitch detectors are checked. If a glitch has been detected between the
previous sample and the current sample, the corresponding glitch bits are
set. The glitch information is then stored. If this is the fIrst stored sample
in memory, then the glitch information stored should be discarded.
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DATA

Machine 1 Machine 2 Pod 5 Pod 4 Pod 3 Pod 2 Pod 1*

177 Status

191 Status

205 Status

219 Status

Status Data Data Data Data Data
StatusAAAAA
Status Data Data Data Data Data
Srarus Glitch Glitch GLitch Glitch Glirch

14485
1 4499

HP 16528/16538
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Status

Status

Status

Status

Data Data Data Data Data
Glitch Glirch Glitch Glitch Glitch

*The headings are not a part of the returned data.

A : Invalid data

Transitional Timing Data Status Bytes. In transitional timing mode, the status bytes indicate
whether a given row in the data contains acquisition information or
transition count information.

bits 10-o birs 8-7 bits 6-5 hirs +3 birs 2-1
Pod 5 Pod 4 Pod 3 Pod 2 Pod 1,

Each pod uses two bits to show what is being represented in the
corresponding Information bytes. Bits 1.0, 8, 6,4 and 2 are set when the
appropiate pod's Information bytes represent acquisition data. When that
bit is clear, the nefi bit shows if the Information bytes represent the first
word of a count. Together there are three possible combinations:

10 - This pod's Information bytes contain acquisition data as obtained from
the target system.

01 - This pod's Information byes contain the first word of a count.
00 - This pod's Information bytes contain part of a count other than the

first word.
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DATA

Machine 1 Machine 2 Pod 5 Pod 4 Pod 3 Pod 2 Pod 1*
177 Status Status Data Data Data Data Data
191 Status Status ® ® ® ® ®
205 Status Status Data Data Data Data Data
219 Status Status Glitch Glitch Glitch Glitch Glitch

14485
14499

Status
Status

Status
Status

Data
Glitch

Data
Glitch

Data
Glitch

Data
Glitch

Data
Glitch

*The headings are not a part of the returned data.

® = Invalid data

Transitional Timing Data Status Bytes. In transitional timing mode, the status bytes indicate
whether a given row in the data contains acquisition information or
transition count information.

bits 10-9 bits 8-7 bits 6-S bits 4-3 bits 2-1
Pod 5 Pod 4 Pod 3 Pod 2 Pod 1

Each pod uses two bits to show what is being represented in the
corresponding Information bytes. Bits 10, 8, 6, 4 and 2 are set when the
appropiate pod's Information bytes represent acquisition data. When that
bit is clear, the next bit shows if the Information bytes represent the fIrst
word of a count. Together there are three possible combinations:

10 - This pod's Information bytes contain acquisition data as obtained from
the target system.

01 - This pod's Information bytes contain the fIrst word of a count.
00 - This pod's Information bytes contain part of a count other than the

first word.

HP 16528/16538
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DATA

Machine 1 Machine 2 Pod 5 Pod 4 Pod 3 Pod 2 Pod 1*
177 Status Status Data Data Data Data Data
191 Status Status ® ® ® ® ®
205 Status Status Data Data Data Data Data
219 Status Status Glitch Glitch Glitch Glitch Glitch

14485
14499

Status
Status

Status
Status

Data
Glitch

Data
Glitch

Data
Glitch

Data
Glitch

Data
Glitch

*The headings are not a part of the returned data.

® = Invalid data

Transitional Timing Data Status Bytes. In transitional timing mode, the status bytes indicate
whether a given row in the data contains acquisition information or
transition count information.

bits 10-9 bits 8-7 bits 6-S bits 4-3 bits 2-1
Pod 5 Pod 4 Pod 3 Pod 2 Pod 1

Each pod uses two bits to show what is being represented in the
corresponding Information bytes. Bits 10, 8, 6, 4 and 2 are set when the
appropiate pod's Information bytes represent acquisition data. When that
bit is clear, the next bit shows if the Information bytes represent the fIrst
word of a count. Together there are three possible combinations:

10 - This pod's Information bytes contain acquisition data as obtained from
the target system.

01 - This pod's Information bytes contain the fIrst word of a count.
00 - This pod's Information bytes contain part of a count other than the

first word.
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DATA

Information Bytes. In the Transitional timing mode the logic analyzer
performs the following steps to obtain the information bytes:

L. Four samples of data are taken at L0 nanosecond intervals. The data is
stored and the value of the last sample is retained.

2. Four more samples of data are taken. If any of these four samples differ
from the last sample of the step 1, then these four samples are stored
and the last value is once again retained.

3. If all four samples of step 2 are the same as the last sample taken in step
L, then no data is stored. Instead, a counter is incremented. This
process will continue until a group of four samples is found which
differs from the retained sample. At this time, the count will be stored
in the memory, the counters reset, the current data stored, and the last
5ample of the four once again retained for comparison.

. ,!.Cl The stored count indicates the number of 40 ns intervals that have elapsed
Note iA between the old data and the new dara.

The rows of the acquisition data D&y, therefore, be either four rows of
data followed by four more rows of data, or four rows of data followed by
four rows of count. Rows of count will always be followed by four rows of
data except for the last row, which may be either data or count.

- tfCl This process is performed on a pod-by-pod basis. The individual status
NOte - bits will indicate what each pod is doing.

System Commands
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DATA

I

Note '"

I

Note '"
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Information Bytes. In the Transitional timing mode the logic analyzer
performs the following steps to obtain the information bytes:

1. Four samples of data are taken at 10 nanosecond intervals. The data is
stored and the value of the last sample is retained.

2. Four more samples of data are taken. If any of these four samples differ
from the last sample of the step 1, then these four samples are stored
and the last value is once again retained.

3. If all four samples of step 2 are the same as the last sample taken in step
1, then no data is stored. Instead, a counter is incremented. This
process will continue until a group of four samples is found which
differs from the retained sample. At this time, the count will be stored
in the memory, the counters reset, the current data stored, and the last
sample of the four once again retained for comparison.

The stored count indicates the number of 40 ns intervals that have elapsed
between the old data and the new data.

The rows of the acquisition data may, therefore, be either four rows of
data followed by four more rows of data, or four rows of data followed by
four rows of count. Rows of count will always be followed by four rows of
data except for the last row, which may be either data or count.

This process is performed on a pod-by-pod basis. The individual status
bits will indicate what each pod is doing.
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DATA

I

Note '"

I
Note"
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Information Bytes. In the Transitional timing mode the logic analyzer
performs the following steps to obtain the information bytes:

1. Four samples of data are taken at 10 nanosecond intervals. The data is
stored and the value of the last sample is retained.

2. Four more samples of data are taken. If any of these four samples differ
from the last sample of the step 1, then these four samples are stored
and the last value is once again retained.

3. If all four samples of step 2 are the same as the last sample taken in step
1, then no data is stored. Instead, a counter is incremented. This
process will continue until a group of four samples is found which
differs from the retained sample. At this time, the count will be stored
in the memory, the counters reset, the current data stored, and the last
sample of the four once again retained for comparison.

The stored count indicates the number of 40 ns intervals that have elapsed
between the old data and the new data.

The rows of the acquisition data may, therefore, be either four rows of
data followed by four more rows of data, or four rows of data followed by
four rows of count. Rows of count will always be followed by four rows of
data except for the last row, which may be either data or count.

This process is performed on a pod-by-pod basis. The individual status
bits will indicate what each pod is doing.
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DATA

The following table is just an example. The mearing of the Information
bytes (Data or Count) depends upon the corresponding Status bytes.

Machine 1 Machine 2 Pod 5 Pod 4 Pod 3 Pod 2 Pod 1*Example:
177

191

205
219
233
247
261

275
289
303
317
331

345
359
373
387

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status Data Data
Status Data Data
Status Data Data
Status Data Data
Status Data Count
Status Data Count
Status Data Count
Status Data Count
Status Count Data
Status Count Data
Status Count Data
Status Count Data
Status Data Data
Status Data Data
Status Data Data
Status Data Data

Data Data Data
Data Data Data
Data Data Data
Data Data Data
Count Data Data
Count Data Data
Count Data Data
Count Data Data
Data Count Data
Data Count Data
Data Count Data
Data Count Data
Count Data Data
Count Data Data
Count Data Data
Count Data Data

14/i57
14l.71
14485

1 4499
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Programming Reference

Status

Status

Status

Status

Status

Status

Status

Status

Data Data Data Data Data
Data Data Data Data Data
Data Data Data Data Data
Data Data Data Data Data

*The headi.gs are not a part of the returned data.
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The following table is just an example. The meaning of the Information
bytes (Data or Count) depends upon the corresponding Status bytes.

Example: Machine 1 Machine 2 Pod" Pod 4 Pod 3 Pod 2 Pod 1*
177 Status Status Data Data Data Data Data
191 Status Status Data Data Data Data Data
205 Status Status Data Data Data Data Data
219 Status Status Data Data Data Data Data
233 Status Status Data Count Count Data Data
247 Status Status Data Count Count Data Data
261 Status Status Data Count Count Data Data
275 Status Status Data Count Count Data Data
289 Status Status Count Data Data Count Data
303 Status Status Count Data Data Count Data
317 Status Status Count Data Data Count Data
331 Status Status Count Data Data Count Data
345 Status Status Data Data Count Data Data
359 Status Status Data Data Count Data Data
373 Status Status Data Data Count Data Data
387 Status Status Data Data Count Data Data

14457 Status Status Data Data Data Data Data
14471 Status Status Data Data Data Data Data
14485 Status Status Data Data Data Data Data
14499 Status Status Data Data Data Data Data

*The headings are not a part of the returned data.

HP 16528/16538
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DATA

The following table is just an example. The meaning of the Information
bytes (Data or Count) depends upon the corresponding Status bytes.

Example: Machine 1 Machine 2 Pod" Pod 4 Pod 3 Pod 2 Pod 1*
177 Status Status Data Data Data Data Data
191 Status Status Data Data Data Data Data
205 Status Status Data Data Data Data Data
219 Status Status Data Data Data Data Data
233 Status Status Data Count Count Data Data
247 Status Status Data Count Count Data Data
261 Status Status Data Count Count Data Data
275 Status Status Data Count Count Data Data
289 Status Status Count Data Data Count Data
303 Status Status Count Data Data Count Data
317 Status Status Count Data Data Count Data
331 Status Status Count Data Data Count Data
345 Status Status Data Data Count Data Data
359 Status Status Data Data Count Data Data
373 Status Status Data Data Count Data Data
387 Status Status Data Data Count Data Data

14457 Status Status Data Data Data Data Data
14471 Status Status Data Data Data Data Data
14485 Status Status Data Data Data Data Data
14499 Status Status Data Data Data Data Data

*The headings are not a part of the returned data.
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DATA

Oscilloscope
Block Data

Oscilloscope
Data Section
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Section Header The oscilloscope data < section header > used bytes 14523 ths'rgh 14539.

Description The 16 bytes of the section header are as follows:

14523 10 bytes - Section name, "scoPEDer " (two tlailing spaces)

14533 1 byte - Reserved (always 0)

14534 lbyte-Unused

14535 4 bytes - Length ofoscilloscope data

Section Data The oscilloscope raw data < section data > contains the initially acquired
data. Each data u"it is contained in a byte. The lower six bits contain the
data, while the upper rwo bits are not used and as a result, each data unit
can represent a value from 0 to 63. The total number of bytes is this
section is,lO96 with the first 2048 bytes for cha"nel l and the remaining
2048 bytes for channel 2.

The oscilloscope block data is described in the following sections. This
data is appended to the logic analyzer block data and is present only when
the oscilloscope is on and waveform data has been acquired and stored.

The oscilloscope data ssnfains both a section header and section data
similar to the logic analyzer for both of its sections. The oscilloscope block
data sections are Oscilloscope Data and Oscilloscope Display Data.

o Oscilloscope Data - the raw data captured on the last acquisition.

o Oscilloscope Display Data - the segment of data displayed after
each acquisition.

The oscilloscope data and oscilloscope display data sections are sent only
when the oscilloscope is on and there is waveform data stored in the
oscilloscope memory.

The Oscilloscope Data section contains the raw data the oscilloscope
acquired on the last acquisition.

HP 16528/16s38
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DATA

Oscilloscope
Block Data

Oscilloscope
Data Section

Section Header
Description

14523

14533

14534

14535

Section Data
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The oscilloscope block data is described in the following sections. This
data is appended to the logic analyzer block data and is present only when
the oscilloscope is on and waveform data has been acquired and stored.

The oscilloscope data contains both a section header and section data
similar to the logic analyzer for both of its sections. The oscilloscope block
data sections are Oscilloscope Data and Oscilloscope Display Data.

• Oscilloscope Data - the raw data captured on the last acquisition.

• Oscilloscope Display Data - the segment of data displayed after
each acquisition.

The oscilloscope data and oscilloscope display data sections are sent only
when the oscilloscope is on and there is waveform data stored in the
oscilloscope memory .

The Oscilloscope Data section contains the raw data the oscilloscope
acquired on the last acquisition.

The oscilloscope data < section header> used bytes 14523 through 14539.
The 16 bytes of the section header are as follows:

10 bytes - Section name, "SCOPEDAT "(two trailing spaces)

1 byte - Reserved (always 0)

1 byte - Unused

4 bytes - Length of oscilloscope data

The oscilloscope raw data < section data> contains the initially acquired
data. Each data unit is contained in a byte. The lower six bits contain the
data, while the upper two bits are not used and as a result, each data unit
can represent a value from 0 to 63. The total number of bytes is this
section is 4096 with the frrst 2048 bytes for channell and the remaining
2048 bytes for channel 2.
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Oscilloscope
Block Data

Oscilloscope
Data Section

Section Header
Description

14523

14533

14534

14535

Section Data
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The oscilloscope block data is described in the following sections. This
data is appended to the logic analyzer block data and is present only when
the oscilloscope is on and waveform data has been acquired and stored.

The oscilloscope data contains both a section header and section data
similar to the logic analyzer for both of its sections. The oscilloscope block
data sections are Oscilloscope Data and Oscilloscope Display Data.

• Oscilloscope Data - the raw data captured on the last acquisition.

• Oscilloscope Display Data - the segment of data displayed after
each acquisition.

The oscilloscope data and oscilloscope display data sections are sent only
when the oscilloscope is on and there is waveform data stored in the
oscilloscope memory .

The Oscilloscope Data section contains the raw data the oscilloscope
acquired on the last acquisition.

The oscilloscope data < section header> used bytes 14523 through 14539.
The 16 bytes of the section header are as follows:

10 bytes - Section name, "SCOPEDAT "(two trailing spaces)

1 byte - Reserved (always 0)

1 byte - Unused

4 bytes - Length of oscilloscope data

The oscilloscope raw data < section data> contains the initially acquired
data. Each data unit is contained in a byte. The lower six bits contain the
data, while the upper two bits are not used and as a result, each data unit
can represent a value from 0 to 63. The total number of bytes is this
section is 4096 with the frrst 2048 bytes for channell and the remaining
2048 bytes for channel 2.
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DATA

14539 2048 bytes - raw oscilloscope data for channel 1.

16587 2048 bytes - raw oscilloscope data for chennel 1.

OSCillOSCOpg The display data section < section data > sxlafains the initial data

Display Data displayed after ar acquisition. Each data u"it is represented by a L6 bit

Section ;f,:1ilffiT5;[1"t"0 
bv taking the raw oscilloscope data and shifting it

- il$ Changing the seconds-per-division after the oscilloscope has stopped will
NOte t change the data displayed on the screen but it will not change the display

data in this section.

18635 4096 bytes - Displayed oscilloscope data for channel 1,

22731 4096 bytes - Displayed oscilloscope data for channel 2

HP 16528/16s3B
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14539

16587

Oscilloscope
Display Data
Section

I
Note II

18635

22731
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DATA

2048 bytes - raw oscilloscope data for channell.

2048 bytes - raw oscilloscope data for channell.

The display data section < section data> contains the initial data
displayed after an acquisition. Each data unit is represented by a 16 bit
value which is generated by taking the raw oscilloscope data and shifting it
the the left by 8 bits.

Changing the seconds-per-division after the oscilloscope has stopped will
change the data displayed on the screen but it will not change the display
data in this section.

4096 bytes - Displayed oscilloscope data for channell

4096 bytes - Displayed oscilloscope data for channel 2

System Commands
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14539

16587

Oscilloscope
Display Data
Section

I

Note ""

18635

22731
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DATA

2048 bytes - raw oscilloscope data for channell.

2048 bytes - raw oscilloscope data for channell.

The display data section < section data> contains the initial data
displayed after an acquisition. Each data unit is represented by a 16 bit
value which is generated by taking the raw oscilloscope data and shifting it
the the left by 8 bits.

Changing the seconds-per-division after the oscilloscope has stopped will
change the data displayed on the screen but it will not change the display
data in this section.

4096 bytes - Displayed oscilloscope data for channell

4096 bytes - Displayed oscilloscope data for channel 2
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DSP

DSP (Disptay)
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The DSP co--and writes the specified quoted string to a device

command syntax: 
yJ::::"T::- 

instrument disprav'

where:

<string > ::= string of up to 60 alphanumeric characters

ExampleS: oUTPUT XXX ; " : SYSTEM : DSP 'The message goes here "'

command

HP 16528116538
Programming Relerence

DSP

DSP (Display) command

The DSP command writes the specified quoted string to a device
dependent portion of the instrument display.

Command Syntax: :SYSTem:DSP <string>

where:

<string>

Examples:

System Commands
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:: = string of up to 60 alphanumeric characters

OUTPUT XXX;":SYSTEM:DSP 'The message goes here'"

HP 16528/16538
Programming Reference

DSP

DSP (Display) command

The DSP command writes the specified quoted string to a device
dependent portion of the instrument display.

Command Syntax: :SYSTem:DSP <string>

where:

<string>

Examples:

System Commands
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:: = string of up to 60 alphanumeric characters

OUTPUT XXX;":SYSTEM:DSP 'The message goes here'"

HP 16528/16538
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ERRor
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query

The ERRor query returns the oldest error number from the error queue.
A complete list of error numbers for the HP L652B153B is shown in
appendix C, nError Messages." If no errors are present in the error queue,
a zero is returned.

Query Syntax: :SYSTem:ERRor?

RetUrned Format: [:SYSTem:ERRo4 <6110r number> < NL>

Example: t0 oUTPUT XXX; ":SYSTEM:ERROR?"

20 ENTER XXX; Err_num

30 PRINT Err num

40 END

System Commands
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ERRor

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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ERRor

query

The ERRor query returns the oldest error number from the error queue.
A complete list of error numbers for the HP 1652B/53B is shown in
appendix C, "Error Messages." If no errors are present in the error queue,
a zero is returned.

:SYSTem:ERRor?

[:SYSTem:ERRor] <error number> < NL>

10 OUTPUT XXX;":SYSTEM:ERROR?"
20 ENTER XXX;Err_num
30 PRINT Err_num
40 END

System Commands
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ERRor

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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ERRor

query

The ERRor query returns the oldest error number from the error queue.
A complete list of error numbers for the HP 1652B/53B is shown in
appendix C, "Error Messages." If no errors are present in the error queue,
a zero is returned.

:SYSTem:ERRor?

[:SYSTem:ERRor] <error number> < NL>

10 OUTPUT XXX;":SYSTEM:ERROR?"
20 ENTER XXX;Err_num
30 PRINT Err_num
40 END

System Commands
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HEADeT

HEADeT command/guery

The HEADER command tells the instnment whether or not to output a

header for query respotrses. When HEADeT is set to ON, query
responses will include the command header.

The HEADeT query returns the current state of the HEADeT command.

command syntax: :sYSTem:HEADer {{oNllil{oFFloi}

Example: 0UTPUT XXX ; " : SYSTEM : HEADER 0N"

Query Commandt :SYSTem:HEADer?

Returned Format: [:SYSTem:HEADer] {1 l0} < NL>

Example: to DIM Mcde$[1oo]

20 0UTPUT XXX; ": SYSTEM: HEADER?"

30 ENTER XXX;Mode$

40 PRINT Mode$

50 END

Nore {$
Headers should be turned off when returning values to numeric variables.

HP 16528/16538
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HEADer

HEADer

Command Syntax:

Example:

Query Command:

Returned Format:

Example:

II!!I
Note III

System Commands
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command/query

The HEADER command tells the instrument whether or not to output a
header for query responses. When HEADer is set to ON, query
responses will include the command header.

The HEADer query returns the current state of the HEADer command.

:SYSTem:HEADer {{ON 11} I{OFFIO}}

OUTPUT XXX;":SYSTEM:HEADER ON"

:SYSTem:HEADer?

[:SYSTem:HEADer] {110}<NL>

10 DIM Mode$[lOO]
20 OUTPUT XXX;":SYSTEM:HEADER?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END

Headers should be turned off when returning values to numeric variables.

HP 16528/16538
Programming Reference

HEADer

HEADer

Command Syntax:

Example:

Query Command:

Returned Format:

Example:

II!!I
Note III
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command/query

The HEADER command tells the instrument whether or not to output a
header for query responses. When HEADer is set to ON, query
responses will include the command header.

The HEADer query returns the current state of the HEADer command.

:SYSTem:HEADer {{ON 11} I{OFFIO}}

OUTPUT XXX;":SYSTEM:HEADER ON"

:SYSTem:HEADer?

[:SYSTem:HEADer] {110}<NL>

10 DIM Mode$[lOO]
20 OUTPUT XXX;":SYSTEM:HEADER?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END

Headers should be turned off when returning values to numeric variables.

HP 16528/16538
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Note ttf,

command/query

The KEY command allows you to simulate pressing a specified
front-panel key. Key commands may be sent over the bus io aoy order
that is legal fronn the front panel. Be sure the instrument is in a desired
setup before executing the KEY command. Key codes range from 0 to 36
with 99 representing no key (returned at power-up). See table 6-L for key
codes.

The external KEY buffer is only two keys deep; therefore, attempting to
send KEY commands too rapidly wi[ cause a I(EY buffer overflow error
to be displayed on the HP L652B153B screen.

System Commands
&23

The KEY query returns the key code for the last front- panel key pressed
or the last simulated key press over the bus.

Command Syntax: :SYSTem:KEy <key_code>

where:

< key_code > :: = integer from 0 to 36

Example: 0UTPUT XXX; ": SySTEM: KEy 24"

HP 16528/16538
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KEY

I

Note ""

KEY

command/query

The KEY command allows you to simulate pressing a specified
front-panel key. Key commands may be sent over the bus in any order
that is legal from the front panel. Be sure the instrument is in a desired
setup before executing the KEY command. Key codes range from 0 to 36
with 99 representing no key (returned at power-up). See table 6-1 for key
codes.

The external KEY buffer is only two keys deep; therefore, attempting to
send KEY commands too rapidly will cause a KEY buffer overflow error
to be displayed on the HP 1652B/53B screen.

The KEY query returns the key code for the last front- panel key pressed
or the last simulated key press over the bus.

Command Syntax: :SYSTem:KEY <key_code>

where:

< key_code>

Example:

HP 16528/16538
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:: = integer from 0 to 36

OUTPUT XXX;":SYSTEM:KEY 24"
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KEY

I
Note"

KEY

command/query

The KEY command allows you to simulate pressing a specified
front-panel key. Key commands may be sent over the bus in any order
that is legal from the front panel. Be sure the instrument is in a desired
setup before executing the KEY command. Key codes range from 0 to 36
with 99 representing no key (returned at power-up). See table 6-1 for key
codes.

The external KEY buffer is only two keys deep; therefore, attempting to
send KEY commands too rapidly will cause a KEY buffer overflow error
to be displayed on the HP 1652B/53B screen.

The KEY query returns the key code for the last front- panel key pressed
or the last simulated key press over the bus.

Command Syntax: :SYSTem:KEY <key_code>

where:

< key_code>

Example:

HP 16528/16538
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:: = integer from 0 to 36

OUTPUT XXX;":SYSTEM:KEY 24"

System Commands
6-23



KEY

Query Syntax! :SYSTem:KEY?

Returned Format: [:SYSTem:KEY] < key_code > < NL>

Example: 10 DrM Key$ tlool
20 0UTPUT XXX; " : SYSTEM: KEY?"

30 ENTER XXX; KEY$

40 PRINT KEY$

50 END

Table S1. Key codes

Key Value HP 16528/538
Key

Key Value HP165aB1S3B

Key

0
1

2

3

4

5

6
7

8

9
10

11

L2

L3

L4

15

16

L7

18

RUN
STOP
unused
SELECT
CHS
Don't Care
0
1

2

3
4
5

6

7

8

9
A
B
C

L9

?T

2L

22

23

24

25

?5

27

?a

29

30

3L

32

33

v
35
%
99

D
E
F
unused
unused
Knob left
Knob rigbt
L/R Roll
U/D Roll
unused
unused
unused
lt.fl

Clear Entry
FORMAT/CHAN
TRACE/TRIG
DISPLAY
vo
Power Up

System Commands
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KEY

Query Syntax: :SYSTem:KEY?

Returned Format: [:SYSTem:KEY] <key_code> <NL>

Example: 10 DIM Key$ [1 OOJ
20 OUTPUT XXX;":SYSTEM:KEY?"
30 ENTER XXX; KEY$
40 PRINT KEY$
50 END

Table 6-1. Key codes

Key Value UP 1652B/53B Key Value HP1652B/53B
Key Key

0 RUN 19 D
1 STOP 20 E
2 unused 21 F
3 SELECT 22 unused
4 CHS 23 unused
5 Don't Care 24 Knob left
6 0 25 Knob right
7 1 26 LIR Roll
8 2 27 UID Roll
9 3 28 unused
10 4 29 unused
11 5 30 unused
12 6 31 " "
13 7 32 Clear Entry
14 8 33 FORMAT/CHAN
15 9 34 TRACErrRIG
16 A 35 DISPLAY
17 B 36 I/O
18 C 99 Power Up

System Commands
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KEY

Query Syntax: :SYSTem:KEY?

Returned Format: [:SYSTem:KEY] <key_code> <NL>

Example: 10 DIM Key$ [1 OOJ
20 OUTPUT XXX;":SYSTEM:KEY?"
30 ENTER XXX; KEY$
40 PRINT KEY$
50 END

Table 6-1. Key codes

Key Value UP 1652B/53B Key Value HP1652B/53B
Key Key

0 RUN 19 D
1 STOP 20 E
2 unused 21 F
3 SELECT 22 unused
4 CHS 23 unused
5 Don't Care 24 Knob left
6 0 25 Knob right
7 1 26 LIR Roll
8 2 27 UID Roll
9 3 28 unused
10 4 29 unused
11 5 30 unused
12 6 31 " "
13 7 32 Clear Entry
14 8 33 FORMAT/CHAN
15 9 34 TRACErrRIG
16 A 35 DISPLAY
17 B 36 I/O
18 C 99 Power Up
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LER

-

LER (LCL Event Register) query

The LER query allows the LCL (local) Event Register to be read. After
the LCL Event Register is read, it is cleared. A one indicates a
remote-tolocal transition has taken place. A zero indicates a
remote-to-local transition has not taken place.

QuerySyntax: :sYSTem:LER?

Returned Format: [:SYSTem:LER] {ol1}<NL>

Example: 10 DIM Eventg[100]

20 0UTPUT XXX; ": SYSTTt'l: LER?"

30 ENTER XXX;Event$

40 PRINT Event$

50 TND

HP 16528/16538
Programming Reference
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LER (LCL Event Register)

LER

query

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

The LER query allows the LCL (local) Event Register to be read. After
the LCL Event Register is read, it is cleared. A one indicates a
remote-to-Iocal transition has taken place. A zero indicates a
remote-to-Iocal transition has not taken place.

:SYSTem:LER?

[:SYSTem:LER] {OI1}<NL>

10 DIM Event$[lOO]
20 OUTPUT XXX;":SYSTEM:LER?"
30 ENTER XXX;Event$
40 PRINT Event$
50 END

System Commands
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LER (LCL Event Register)

LER

query

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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The LER query allows the LCL (local) Event Register to be read. After
the LCL Event Register is read, it is cleared. A one indicates a
remote-to-Iocal transition has taken place. A zero indicates a
remote-to-Iocal transition has not taken place.

:SYSTem:LER?

[:SYSTem:LER] {OI1}<NL>

10 DIM Event$[lOO]
20 OUTPUT XXX;":SYSTEM:LER?"
30 ENTER XXX;Event$
40 PRINT Event$
50 END
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LOCKout

LOCKout

System Commands
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command/guery

The LOCKout command locks out or restores front-panel operation.
When this function is on, all controls (except the power switch) are
entirely locked out.

The LOCKout query returns the current status of the LOCKout command.

Command Syntax: :SYSTem:LOGKout {{ONl1}l{OFFlo}}

Example: OUTPUT xxx;":sYSTElr:L0cKOuT 0N"

Query Syntax: :SYSTem:LoCKour?

Returned Format: [:SYSTem:LOCKout] {011}<NL>

Example: 1o DItl statusg[1oo]
20 0UTPUT XXX; ": SYSTEM: L0CKOUT?"

30 ENTER XXX;Status$

40 PRINT Status$

50 TND

HP 16528/16538
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LOCKout

LOCKout

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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command/query

The LOCKout command locks out or restores front-panel operation.
When this function is on, all controls (except the power switch) are
entirely locked out.

The LOCKout query returns the current status of the LOCKout command.

:SYSTem:LOCKout {{ON 11 }I{OFF IO} }

OUTPUT XXX;":SYSTEM:LOCKOUT ON"

:SYSTem:LOCKout?

[:SYSTem:LOCKout] {O 11} < NL>

10 DIM Status$[100]
20 OUTPUT XXX;":SYSTEM:LOCKOUT?"
30 ENTER XXX;Status$
40 PRINT Status$
50 END

HP 16528/16538
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LOCKout

LOCKout

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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command/query

The LOCKout command locks out or restores front-panel operation.
When this function is on, all controls (except the power switch) are
entirely locked out.

The LOCKout query returns the current status of the LOCKout command.

:SYSTem:LOCKout {{ON 11 }I{OFF IO} }

OUTPUT XXX;":SYSTEM:LOCKOUT ON"

:SYSTem:LOCKout?

[:SYSTem:LOCKout] {O 11} < NL>

10 DIM Status$[100]
20 OUTPUT XXX;":SYSTEM:LOCKOUT?"
30 ENTER XXX;Status$
40 PRINT Status$
50 END

HP 16528/16538
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LONGform command/query

The LONGform command sets the longforn variable which tells the
instrment how to format query responses. If the LONGform command
is set to OFIF, command headers and alpha arguments are sent from the
instrument in the abbreviated form. If the LONGform command is set to
ON, the whole word will be sent to the controller.

This command has no affect on the input data messages to the instrunent.
Headers and arguments may be input in either the longform or shortform
regardless of how the LONGform command is set.

The query returns the status of the LONGform command.

Command Syntax: :SySTem:LONGform {{ONllil{OFFlo}}

Example: OuTpuT xXX ; " : sysTEM : L0NGF0RM 0N"

Query Syntax! :SYSTem:LONGform?

Returned Format: [:SYSTem:LONGform] {1 l0} < NL>

Example: 10 D I M Mode$ tl ool

20 OUTPUT XXX; ": SYSTIM: L0NGF0RM?"

30 ENTER XXX;Mode$

40 PRINT Mode$

50 END

HP 16528/16538
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LONGform

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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LONGform

command/query

The LONGform command sets the longform variable which tells the
instrument how to format query responses. If the LONGform command
is set to OFF, command headers and alpha arguments are sent from the
instrument in the abbreviated form. If the LONGform command is set to
ON, the whole word will be sent to the controller.

This command has no affect on the input data messages to the instrument.
Headers and arguments may be input in either the longform or shortform
regardless of how the LONGform command is set.

The query returns the status of the LONGform command.

:SYSTem:LONGform {{ON 11} I{OFFIO}}

OUTPUT XXX;":SYSTEM:LONGFORM ON"

:SYSTem:LONGform?

[:SYSTem:LONGform] {110} < NL>

10 DIM Mode$[100]
20 OUTPUT XXX;":SYSTEM:LONGFORM?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END
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LONGform

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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LONGform

command/query

The LONGform command sets the longform variable which tells the
instrument how to format query responses. If the LONGform command
is set to OFF, command headers and alpha arguments are sent from the
instrument in the abbreviated form. If the LONGform command is set to
ON, the whole word will be sent to the controller.

This command has no affect on the input data messages to the instrument.
Headers and arguments may be input in either the longform or shortform
regardless of how the LONGform command is set.

The query returns the status of the LONGform command.

:SYSTem:LONGform {{ON 11} I{OFFIO}}

OUTPUT XXX;":SYSTEM:LONGFORM ON"

:SYSTem:LONGform?

[:SYSTem:LONGform] {110} < NL>

10 DIM Mode$[100]
20 OUTPUT XXX;":SYSTEM:LONGFORM?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END
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MENU

MENU command/query

The MENU command puts a menu on the display.

The MENU query returns the current menu selection.

:SYSTem:MENU < menu type ), ( mach num >

" = {SCONfig I FORMat I CHANnel ITRACe lTRlGger I DlSPlay lWAVeform ISWAVeform I

COMPare I SCHart I SLISI)

ii: {0 | 1 l2 l3}
ri: rTlixed mode

ir = thdlyzer 1

ii = 803lyzer 2

:: = oscilloscope

Command Syntax:

where:

< menu_type >

< mach_num >

0

1

2

3

Example: ouTpuT XXX; "sysTEM:MENU F0RMAT, 1"

Query Syntaxr :SYSTem:MENU?

Returned Format: [:SYSTem:MENU] < menu_type ), ( mach num >

Example: 10 DIM Responseg [100]
2A OUTPUT XXX; ": SYSTEM:MENU?"

30 ENTER XXX;Response$

40 PRINT Response$

50 END

System Gommands
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MENU

MENU command/query

The MENU command puts a menu on the display.

The MENU query returns the current menu selection.

Command Syntax: :SYSTem:MENU <menu_type>,<mach_num>

where:

<mach_num>

o
1

2

3

Example:

Query Syntax:

Returned Format:

Example:

System Commands
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:: = {SCONfig IFORMat ICHANnell TRACe ITRIGger IDISPlay IWAVeform ISWAVeform I
COMPare ISCHart ISUSt}

:: = {O I 1 I 2 I 3}

:: = mixed mode

:: = analyzer 1

:: = analyzer 2

:: = oscilloscope

OUTPUT XXX;"SYSTEM:MENU FORMAT,l"

:SYSTem:MENU?

[:SYSTem:MENU] < menu_type> I < mach_num >

10 DIM Response$[lOO]
20 OUTPUT XXX;":SYSTEM:MENU?"
30 ENTER XXX;Response$
40 PRINT Response$
50 END

HP 16528/16538
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MENU

MENU command/query

The MENU command puts a menu on the display.

The MENU query returns the current menu selection.

Command Syntax: :SYSTem:MENU < menu_type>, < mach_num >

where:

<mach_num>

o
1

2

3

Example:

Query Syntax:

Returned Format:

Example:

System Commands
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:: = {SCONfig IFORMat ICHANnell TRACe ITRIGger IDISPlay IWAVeform ISWAVeform I
COMPare ISCHart ISUSt}

:: = {O I 1 I 2 I 3}

:: = mixed mode

:: = analyzer 1

:: = analyzer 2

:: = oscilloscope

OUTPUT XXX;"SYSTEM:MENU FORMAT,l"

:SYSTem:MENU?

[:SYSTem:MENU] < menu_type> I < mach_num >

10 DIM Response$[lOO]
20 OUTPUT XXX;":SYSTEM:MENU?"
30 ENTER XXX;Response$
40 PRINT Response$
50 END

HP 16528/16538
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MESE

HP 16528/16538
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command/query

The MESE command sets the Module Event Status Enable Register bits.
The MESE register 6ssfains a mask value for the bits enabled ia the
MESR register. A one in the MESE will enable the correspoading bit in
the MESR. a zero will disable the bit.

The MESE query returns the current setting.

Refer to table6-2 for information about the Module Event Status Enable
register bits, bit weights, and what each bit masks for the logic analyzer.

Command Syntax: :SYSTem:MESE <enable_mask>

where:

< enable mask > :: : integer from 0 to 255

Example: oUTPUT XXX;":SYSTEM:MESE 1"

System Commands
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MESE

MESE

command/query

The MESE command sets the Module Event Status Enable Register bits.
The MESE register contains a mask value for the bits enabled in the
MESR register. A one in the MESE will enable the corresponding bit in
the MESR, a zero will disable the bit.

The MESE query returns the current setting.

Refer to table 6-2 for information about the Module Event Status Enable
register bits, bit weights, and what each bit masks for the logic analyzer.

Command Syntax: :SYSTem:MESE <enable mask>

where:

< enable mask>

Example:

HP 16528/16538
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:: = integer from 0 to 255

OUTPUT XXX;":SYSTEM:MESE 1"

System Commands
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MESE

MESE

command/query

The MESE command sets the Module Event Status Enable Register bits.
The MESE register contains a mask value for the bits enabled in the
MESR register. A one in the MESE will enable the corresponding bit in
the MESR, a zero will disable the bit.

The MESE query returns the current setting.

Refer to table 6-2 for information about the Module Event Status Enable
register bits, bit weights, and what each bit masks for the logic analyzer.

Command Syntax: :SYSTem:MESE <enable mask>

where:

< enable mask>

Example:

HP 16528/16538
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:: = integer from 0 to 255

OUTPUT XXX;":SYSTEM:MESE 1"

System Commands
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MESE

Query Syntax: :SYSTem:MESE?

Returned Format: [:SYSTem:MESE] <enabte_mask > < NL>

Example: 10 ouTpuT XXX; " : sySTEM : i'|ESE?"

?0 TNTER XXX; Mes

30 PRINT Mes

40 END

Table &.2. Module Event Status Enable Register

Module Event Status Enable Register
(A ul" enables the MESR bit)

Bit Weight Enables

7

6

5
4
3
2

1

0

L28

&
32
L6

8
4
aL

1

Not used
Not used
Not used
Not used
Not used
Not used
RNT - Run until satisified
MC - Measurement complete

System Commands
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MESE

Query Syntax: :SYSTem:MESE?

Returned Format: [:SYSTem:MESE] <enable_mask> <NL>

Example: 10 OUTPUT XXX;": SYSTEM: MESE?"

20 ENTER XXX; Mes

30 PRINT Mes

40 END

Table 6-2. Module Event Status Enable Register

Module Event Status Enable Register
(A "1" enables the MESR bit)

Bit Weight I Enables

7 128 Not used
6 64 Not used
5 32 Not used
4 16 Not used
3 8 Not used
2 4 Not used
1 '" RNT - Run until satisified~

0 1 Me - Measurement complete
I

System Commands
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MESE

Query Syntax: :SYSTem:MESE?

Returned Format: [:SYSTem:MESE] <enable_mask> <NL>

Example: 10 OUTPUT XXX;": SYSTEM :MESE?"

20 ENTER XXX; Mes

30 PRINT Mes

40 END

Table 6-2. Module Event Status Enable Register

Module Event Status Enable Register
(A "1" enables the MESR bit)

Bit Weight I Enables

7 128 Not used
6 64 Not used
5 32 Not used
4 16 Not used
3 8 Not used
2 4 Not used
1 '" RNT - Run until satisified~

0 1 Me - Measurement complete
I

System Commands
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MESR

MESR query

The MESR query returns the contents of the Module Event Status
register.

Reading the register clears the Module Event Status Register.

Table 6-3 shows each bit in Module Event Status Register and their bit
weights for the logic analper. When you read the MESR, the value
returned is the total bit weishts of all bits that are set at the time the
register is read.

QuerySyntax: :SYSTem:MESR?

Returned Format: [:SYSTem:MESR] <starus><NL>

where:

< status > :: = integer from 0 to 255

Example: 10 0UTPUT XXX;" :SySTem:MESR?"

20 ENTTR XXX; t'|er

30 PRINT Mer

40 END

Note {f,

HP 1652B.,/16s38
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MESR

I~INote ,.

MESR

query

The MESR query returns the contents of the Module Event Status
register.

Reading the register clears the Module Event Status Register.

Table 6-3 shows each bit in Module Event Status Register and their bit
weights for the logic analyzer. When you read the MESR, the value
returned is the total bit weights of all bits that are set at the time the
register is read.

Query Syntax: :SYSTem:MESR?

Returned Format: [:SYSTem:MESR] <status> <NL>

where:

<status>

Example:

HP 16528/16538
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:: = integer from 0 to 255

10 OUTPUT XXX;":SYSTem:MESR?"
20 ENTER XXX; Mer
30 PRINT Mer
40 END

System Commands
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MESR

I~INote ,.

MESR

query

The MESR query returns the contents of the Module Event Status
register.

Reading the register clears the Module Event Status Register.

Table 6-3 shows each bit in Module Event Status Register and their bit
weights for the logic analyzer. When you read the MESR, the value
returned is the total bit weights of all bits that are set at the time the
register is read.

Query Syntax: :SYSTem:MESR?

Returned Format: [:SYSTem:MESR] <status> <NL>

where:

<status>

Example:

HP 16528/16538
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:: = integer from 0 to 255

10 OUTPUT XXX;":SYSTem:MESR?"
20 ENTER XXX; Mer
30 PRINT Mer
40 END

System Commands
6-31
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Table &3. Module Event Status Register

Module Event Status Register

Bit Weight Condition

7

6

5

4
3

2

1

0

L28
64

32
T6

8
4
2

L

Not used
Not used
Not used
Not used
Not used
Not used
1 _ Run until satisified
0 - Run until not satisified
1 : Measurement complete
0 : Measurement not completr

System Commands
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MESR
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Table 6-3. Module Event Status Register

Module Event Status Register

Bit Weight Condition

7 128 Not used
6 64 Not used
5 32 Not used
4 16 Not used
3 8 Not used
2 4 Not used
1 2 1 = Run until satisified

o = Run until not satisified
0 1 1 = Measurement complete

o = Measurement not completl

HP 16528/16538
Programming Reference

MESR
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Table 6-3. Module Event Status Register

Module Event Status Register

Bit Weight Condition

7 128 Not used
6 64 Not used
5 32 Not used
4 16 Not used
3 8 Not used
2 4 Not used
1 2 1 = Run until satisified

o = Run until not satisified
0 1 1 = Measurement complete

o = Measurement not complet~

HP 16528/16538
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PPOWeT
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query

The PPOWeT (preprocessor power) query returns the current status of
the HP 1652B/53B's high-current limil gfusui1. If it is functioning properly,
f. is returned. If the current draw is 1ss high, 0 is returned until the
problem is corrected and the circuit automatically resets.

Query Syntax: :PPower?

Returned Format: t:PPowerl {o | 1}

Example: 10 DIt'l Response$ [10]
20 0UTPUT XXX;":PP0bJER?"

30 ENTER XXX; Response$

40 PRINT Response$

50 TND

System Commands
s33

PPOWer

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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PPOWer

query

The PPOWer (preprocessor power) query returns the current status of
the HP 1652B/53B's high-current limit circuit. If it is functioning properly,
1 is returned. If the current draw is too high, 0 is returned until the
problem is corrected and the circuit automatically resets.

:PPOWer?

[:PPOWer] {O I 1}

10 DIM Response$[lO]
20 OUTPUT XXX;":PPOWER?"
30 ENTER XXX; Response$
40 PRINT Response$
50 END

System Commands
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PPOWer

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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PPOWer

query

The PPOWer (preprocessor power) query returns the current status of
the HP 1652B/53B's high-current limit circuit. If it is functioning properly,
1 is returned. If the current draw is too high, 0 is returned until the
problem is corrected and the circuit automatically resets.

:PPOWer?

[:PPOWer] {O I 1}

10 DIM Response$[lO]
20 OUTPUT XXX;":PPOWER?"
30 ENTER XXX; Response$
40 PRINT Response$
50 END

System Commands
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PRINT

System Commands
s34

command

The PRINT command initiates a print of the screen or print all over the
RS-232C bus. The PRINT pararneters SCReen or ALL specify how the
screen data is sent to the controller. PRINT SCReen transfers the data to
the controller in a printer specific graphics format. PRINT ALL transfers
the data in a raster format for the following menus:

o State and Timing Format menus

o Disk menu

o State and Timing Symbol menus

o State Listing menu

o State Trace

o State Compare

COmmand Syntaxr :SYSTem:PRtt',lt {SCReen IALL}

Example: oUTPUT XXX; " : SySTEM: pR I NT sCREIN"

HP 16s2B/16s38
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PRINt

PRINt

Command Syntax:

Example:

System Commands
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command

The PRINt command initiates a print of the screen or print allover the
RS-232C bus. The PRINt parameters SCReen or ALL specify how the
screen data is sent to the controller. PRINt SCReen transfers the data to
the controller in a printer specific graphics format. PRINt ALL transfers
the data in a raster format for the following menus:

• State and Timing Format menus

• Diskmenu

• State and Timing Symbol menus

• State Listing menu

• State Trace

• State Compare

:SYSTem:PRINt {SCReen IALL}

OUTPUT XXX;":SYSTEM:PRINT SCREEN"

HP 16528/16538
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PRINt

PRINt

Command Syntax:

Example:

System Commands
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command

The PRINt command initiates a print of the screen or print allover the
RS-232C bus. The PRINt parameters SCReen or ALL specify how the
screen data is sent to the controller. PRINt SCReen transfers the data to
the controller in a printer specific graphics format. PRINt ALL transfers
the data in a raster format for the following menus:

• State and Timing Format menus

• Diskmenu

• State and Timing Symbol menus

• State Listing menu

• State Trace

• State Compare

:SYSTem:PRINt {SCReen IALL}

OUTPUT XXX;":SYSTEM:PRINT SCREEN"

HP 16528/16538
Programming Reference



RMODe

RMODe command/Query

The RMODe @mmand is a run control command that specifies the run
mode for logi c analyzer and oscillosmpe. It is at the same level in the
command tree as SYSTem; therefore, it is not preceded by :SYSTem.

The query returns the current setting.

,fl After speci$ing the run mode, use the START command to start the
NOte t acquisition.

Command Syntaxr :RMoDe {stNGte lREPetitive}

Example: oUTPUT XXX;":RM0DE SINGLE"

Query Syntax :RMoDe?

Returned Format: [:RMODe] {SlNGle lREPetitive} < NL>

Example: 10 DIM Mode$ [1oo]
20 OUTPUT XXX; " : RMCDE?"

30 ENTER XXX; Mode$

40 PRINT Mode$

50 IND

HP 16528/16s38
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RMODe

, _I
Note U

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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RMODe

command/query

The RMODe command is a run control command that specifies the run
mode for logic analyzer and oscilloscope. It is at the same level in the
command tree as SYSTem; therefore, it is not preceded by :SYSTem.

The query returns the current setting.

After specifying the run mode, use the STARt command to start the
acquisition.

:RMODe {SINGle IREPetitive}

OUTPUT XXX;":RMODE SINGLE"

:RMODe?

[:RMODe] {SINGle IREPetitive} < NL>

10 DIM Mode$[lOO]
20 OUTPUT XXX;":RMODE?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END

System Commands
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RMODe

, _I
Note U

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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RMODe

command/query

The RMODe command is a run control command that specifies the run
mode for logic analyzer and oscilloscope. It is at the same level in the
command tree as SYSTem; therefore, it is not preceded by :SYSTem.

The query returns the current setting.

After specifying the run mode, use the STARt command to start the
acquisition.

:RMODe {SINGle IREPetitive}

OUTPUT XXX;":RMODE SINGLE"

:RMODe?

[:RMODe] {SINGle IREPetitive} < NL>

10 DIM Mode$[lOO]
20 OUTPUT XXX;":RMODE?"
30 ENTER XXX;Mode$
40 PRINT Mode$
50 END

System Commands
6-35



SETUp

SETUp

System Commands
&36

command/guery

The SYStem:SETup command configures the logic analyzer module as

defined by the block data sent by the controller.

The SYStem:SETup query returns a block of data that contains the
current configuration to the controller.

There are three data sections which are always returned and a fourth
header when the oscilloscope is on and has acquired and stored waveform
data. These are the strings which would be included in the section header:

o "C0NFIG ''

o "1650 RS232"

o "1650 DISP ''

o "1650 DISPz"

o "sc0PEcNF ''

Additionally, the following sections may also be included, depending on
what's loaded:

o "SYi'{BOLS A ''
O "SYMBOLS B II

O ''SPA DATA

O ''SPA DATA

o "INVASI{A ''

o "INVASilB "
o "C0MPARE ''

HP 16s2B/16s38
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A"

B"

SETup

SETup

System Commands
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command/query

The SYStem:SETup command configures the logic analyzer module as
defined by the block data sent by the controller.

The SYStem:SETup query returns a block of data that contains the
current configuration to the controller.

There are three data sections which are always returned and a fourth
header when the oscilloscope is on and has acquired and stored waveform
data. These are the strings which would be included in the section header:

• "CONFIG

• "1650 RS232"

• "1650 DISP "

• "1650 DISP2"

• "SCOPECNF "

Additionally, the following sections may also be included, depending on
what's loaded:

• "SYMBOLS A "

• "SYMBOLS B "

• "SPA DATA A"

• "SPA DATA B"

• "INVASM A "

• "INVASM B "

• "COMPARE

HP 16528/16538
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SETup

SETup
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command/query

The SYStem:SETup command configures the logic analyzer module as
defined by the block data sent by the controller.

The SYStem:SETup query returns a block of data that contains the
current configuration to the controller.

There are three data sections which are always returned and a fourth
header when the oscilloscope is on and has acquired and stored waveform
data. These are the strings which would be included in the section header:

• "CONFIG
• "1650 RS232"

• "1650 DISP "

• "1650 DISP2"

• "SCOPECNF "

Additionally, the following sections may also be included, depending on
what's loaded:

• "SYMBOLS A "

• "SYMBOLS B "

• "SPA DATA A"

• "SPA DATA B"

• "INVASM A "

• "INVASM B "

• "COMPARE

HP 16528/16538
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Command syntarl :SYStem:SETup < btock data >

where:

< block data > :: = < block length specifier > < section > ...

< block length specifier > :: = #8 < length >
< length > :: = ihe total length of all sections in byte format (must be represented with 8 digits)

<section> ::= <section header> <section data>
<section header> :: = 16 bytes in the lollowing format:

10 bytes for the section namo

1 byte reserved

1 byte tor the module lD code (31 tor the logic analyzer)

4 bytes for the length of the section data in bytes

<section data> ::= tormatdependsonthetypeotdata

of the section data. So when calculating the value for < length ) , don't
forget to include the length of the section headers.

Example: oUTPUT xxx usll{G "#,K";":SYSTEil:SETUP " <block dara>

QuerySyntax: :SYStem:SETup?

Returned Format: [:SYStem:SETup] <block data> <NL>

HPJB Example: 10 DItl Elock$[32000] lallocate enough mcmory for block data

20 DIl,l Specifier$[2]
30 OUTPUT XXX;":SYSTEH:HEAD OFF"

40 0UTPUT XXX;":SYSTEIi{:SETUP?" ! send setup querv

50 EI{TER XXX USING "#,2A";Specifier$! read in #8

60 ENTER XXX USING "#,80";Blocklength! read in block length
70 Ei{TER XXX USING "-K";Block$ ! read in data

80 END

-..1
NOtg 19 The total length of a section is 16 (for the section header) plus the length

HP 16528/16s38
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SETup

Command syntax: :SYStem:SETup <block data>

where:

< block data >

< block length specifier>

<length>

<section>

< section header>

< section data>

I~I
Note U

:: = < block length specifier> < section> 000

::= #8<length>

:: = the total length of all sections in byte format (must be represented with 8 digits)

:: = < section header> < section data >

:: = 16 bytes in the following format:

10 bytes for the section name

1 byte reserved

1 byte for the module 10 code (31 for the logic analyzer)

4 bytes for the length of the section data in bytes

:: = format depends on the type of data

The total length of a section is 16 (for the section header) plus the length
of the section data. So when calculating the value for < length> , don't
forget to include the length of the section headers.

Example: OUTPUT XXX US ING "#, K";": SYSTEM: SETUP .. < block data>

Query Syntax:

Returned Format:

HP-IB Example:

HP 16528/16538
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:SYStem:SETup?

[:SYStem:SETup] < block data> < NL>

10 DIM Block$[32000] !alloeate enough memory for block data
20 DIM Specifier$[2]
30 OUTPUT XXX;":SYSTEM:HEAD OFF"
40 OUTPUT XXX;": SYSTEM: S£TUP?" ! send setup query
50 ENTER XXX USING "#,2A";Specifier$! read in #8
60 ENTER XXX USING "#,8D";Blocklength! read in bloek length
70 ENTER XXX USING "-K";Bloek$ ! read in data
80 END

System Commands
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SETup

Command syntax: :SYStem:SETup <block data>

where:

< block data>

< block length specifier>

<length>

<section>

< section header>

< section data>

I~I
Note U

:: = < block length specifier> < section> 000

::= #8<length>

:: = the total length of all sections in byte format (must be represented with 8 digits)

:: = < section header> < section data >

:: = 16 bytes in the following format:

10 bytes for the section name

1 byte reserved

1 byte for the module 10 code (31 for the logic analyzer)

4 bytes for the length of the section data in bytes

:: = format depends on the type of data

The total length of a section is 16 (for the section header) plus the length
of the section data. So when calculating the value for < length> , don't
forget to include the length of the section headers.

Example: OUTPUT XXX US ING "#, K";": SYSTEM: SETUP " < block data>

Query Syntax:

Returned Format:

HP-IB Example:

HP 16528/16538
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:SYStem:SETup?

[:SYStem:SETup] < block data> < NL>

10 DIM Block$[32000] !allocate enough memory for block data
20 DIM Specifier$[2]
30 OUTPUT XXX;":SYSTEM:HEAD OFF"
40 OUTPUT XXX;": SYSTEM: S£TUP?" ! send setup query
50 ENTER XXX USING "#,2A";Specifier$! read in #8
60 ENTER XXX USING "#,8D";Blocklength! read in block length
70 ENTER XXX USING "-K";Block$ ! read in data
80 END
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START command

The START command is a run control command that starts the logic
analyer running in the specified run mode (see RMODe). The START
command is on the same level in the command tree as SYSTem; therefore,
it is not preceded by :SYSTem.

I
flli The START command is an Overlapped Command. An Overlapped

NOte tl Command is a command that allows execution of subsequent commands
while the device operations initiated by the Overlapped Command are still
in progress.

Command Syntaxt :sTARr

Example: oUTPUT XXX; " : START"

System Commands
F38
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STARt

STARt

I~I
Note W

Command Syntax:

Example:

System Commands
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command

The STARt command is a run control command that starts the logic
analyzer running in the specified run mode (see RMODe). The STARt
command is on the same level in the command tree as SYSTem; therefore,
it is not preceded by :SYSTem.

The STARt command is an Overlapped Command. An Overlapped
Command is a command that allows execution of subsequent commands
while the device operations initiated by the Overlapped Command are still
in progress.

:STARt

OUTPUT XXX;":START"

HP 16528/16538
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STARt

STARt

I~I
Note W

Command Syntax:

Example:

System Commands
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command

The STARt command is a run control command that starts the logic
analyzer running in the specified run mode (see RMODe). The STARt
command is on the same level in the command tree as SYSTem; therefore,
it is not preceded by :SYSTem.

The STARt command is an Overlapped Command. An Overlapped
Command is a command that allows execution of subsequent commands
while the device operations initiated by the Overlapped Command are still
in progress.

:STARt

OUTPUT XXX;":START"

HP 16528/16538
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STOP

Note
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Command Syntax :sToP

command

The STOP command is a run control command that stops the logic

analyznr. The STOP command is on the same level in the command tree

as SYSTem; therefore, it is not preceded by :SYSTem.

The STOP command is an Overlapped Command. An Overlapped

Comrnand is a command that allows execution of subsequent commands

while the device operations initiated by the Overlapped Command are still
in progress.

Example: OUTPUT)oC(':STOP'

System Commands
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STOP

I~I
Note lIP

Command Syntax:

Example:
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STOP

command

The STOP command is a run control command that stops the logic
analyzer. The STOP command is on the same level in the command tree
as SYSTem; therefore, it is not preceded by :SYSTem.

The STOP command is an Overlapped Command. An Overlapped
Command is a command that allows execution of subsequent commands
while the device operations initiated by the Overlapped Command are still
in progress.

:STOP

OUTPUT XXX;M:STOP"

System Commands
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STOP

I~I
Note lIP

Command Syntax:

Example:
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STOP

command

The STOP command is a run control command that stops the logic
analyzer. The STOP command is on the same level in the command tree
as SYSTem; therefore, it is not preceded by :SYSTem.

The STOP command is an Overlapped Command. An Overlapped
Command is a command that allows execution of subsequent commands
while the device operations initiated by the Overlapped Command are still
in progress.

:STOP

OUTPUT XXX;M:STOP"

System Commands
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MMEMoT Subsystem

lntroduction

Note

HP 1652B./16s38
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MMEMoT subsystem commands provide access to the disk drive. The
MMEMoT subsystem commands are:

. AUToload
o CATalog
O COPY
. DOWNload
o INITializ€
o LOAD
o PACK
o PURGe
. REName
. STORe
. UPLoad

If you are not golng.to store information to the configuration disk, or if the
disk you are using contains information you need, it is advisable to write
protect your disk. This will protect the contents of the disk from
accidental damage due to incorrect commands, etc.

MMEMoT Subsystem
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MMEMory subsystem commands provide access to the disk drive. The
MMEMory subsystem commands are:

• AUToload
• CATalog
• COpy
• DOWNload
• INITialize
• LOAD
• PACK
• PURGe
• REName
• STORe
• UPLoad

If you are not going,to store information to the configuration disk, or if the
disk you are using contains information you need, it is advisable to write
protect your disk. This will protect the contents of the disk from
accidental damage due to incorrect commands, etc.
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MMEMory subsystem commands are:

• AUToload
• CATalog
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• DOWNload
• INITialize
• LOAD
• PACK
• PURGe
• REName
• STORe
• UPLoad

If you are not going,to store information to the conftgUration disk, or if the
disk you are using contains information you need, it is advisable to write
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Figure 7-L MMEMory Subsystem Commands Syntax Diagram
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INIT j a I i ze 1---------------------------...

LOAD 1-r---------------.,...-----4~

PACK ..-----------------------------~

STORe t--r-----------r-I~

description

01650502

Figure 7-1. MMEMory Subsystem Commands Syntax Diagram
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INIT j a I i ze t---------------------------~

LOAD t-r---------------,-----t~

PACK t----------------------------------.,~

PURG e P---- ~

STORe I---r----------..........~

description

01650502

Figure 7-1. MMEMory Subsystem Commands Syntax Diagram
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auto-file : stingof up to 10 alphanumeric chancten representinga validfile narne.
nqme : stringof up to 10 alphonumeic characten rcpresentingavalidfile name.
description = suing of up to 32 alphanumeic characten.
ttpe = integer, refer to table 7-1.

block_data : futoin IEEE 488"2 # Iormat.
ia_nane : suing of up to 10 alphanumeic charucten representing a valid file name.
nsw_name : string of up to 10 alphanumeic chuacten representing a valid file name

Figure 7-1. MMEMoT Subsystem Commands Syntax Diagram (continued)

. ilA Refer to "Disk Operations" in chapter 5 of theIIP 1652fl1538 Logic
NOI9 - Analyzzn Reference manual for a description of a valid file na'ne.
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auto_rIle = string ofup to 10 alphanumeric characters representing a valid file name.
name = string ofup to 10 alphanumeric characters representing a valid file name.
description = string ofup to 32 alphanumeric characters.
type = integer, refer to table 7-1.
block_data = data in IEEE 488.2 # fonnat.
ia_name = string ofup to 10 alphanumeric characters representing a valid file name.
new_name = string ofup to 10 alphanumeric characters representing a valid file name

Figure 7-1. MMEMory Subsystem Commands Syntax Diagram (continued)

I
Note"

HP 16528/16538
Programming Reference

Refer to "Disk Operations" in chapter 5 of the HP 1652B/53B Logic
Analyzers Reference manual for a description of a valid ftIe name.
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auto_rIle = string ofup to 10 alphanumeric characters representing a valid file name.
name = string ofup to 10 alphanumeric characters representing a valid file name.
description = string ofup to 32 alphanumeric characters.
type = integer, refer to table 7-1.
block_data = data in IEEE 488.2 # fonnat.
ia_name = string ofup to 10 alphanumeric characters representing a valid file name.
new_name = string ofup to 10 alphanumeric characters representing a valid file name

Figure 7-1. MMEMory Subsystem Commands Syntax Diagram (continued)

I
Note"
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Refer to "Disk Operations" in chapter 5 of the HP 1652B/53B Logic
Analyzers Reference manual for a description of a valid ftIe name.
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AUToload

AUToload command/guery

The AUToload command controls the autoload feature which desigpates
a configuration frle to be loaded automatically the nerC time the
instrument is turned on. The OFF parameter (or 0) disables the autoload
feature. When a string parameter is specified it represents the desired
autoload file.

The AUToload query returns 0 if the autoload feature is disabled. If the
autoload feature is enabled the query returns a string palameter that
specifies the current autoload file.

COmmand Syntax: :MMEMory:AUTotoad {{OFFlo} | <auro_fit€ > }

where:

<auto_file> :: = string of up to 10 alphanumeric charac-ters

Examples: 0uTpuT xXX ; " : tqilEuoRy : AUToL0AD oFF"

OUTPUT XXX; " :i,|MEMORY :AUTOLOAD'FILEl "'
OUTPUT XXX; " :l,lMEl'lORY :AUT0L0AD'FILEz "'

Query Command! :MMEMory:AUTotoad?

Returned Format: [:MMEMory:AUTotoadJ {O | <auto_fite > }. NL>

Example: 10 DIU Auto_status$ tl00l
20 0UTPUT XXX; " : i'll.lEM0RY: AUTOLOAD?"

30 ENTER XXX;Auto_status$
40 PRINT Auto status$
50 END

MMEMoT Subsystem
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AUToload

AUToload command/query

The AUToload command controls the autoload feature which designates
a configuration rtIe to be loaded automatically the next time the
instrument is turned on. The OFF parameter (or 0) disables the autoload
feature. When a string parameter is specified it represents the desired
autoload file.

The AUToload query returns 0 if the autoload feature is disabled. If the
autoload feature is enabled, the query returns a string parameter that
specifies the current autoload rtIe.

Command Syntax: :MMEMory:AUToload {{OFFIO}I<auto_file>}

where:

Examples:

Query Command:

Returned Format:

Example:

MMEMory Subsystem
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:: = string of up to 10 alphanumeric characters

OUTPUT XXX;":MMEMORY:AUTOLOAD OFF"
OUTPUT XXX;": MMEMORY :AUTOLOAD 'FILE1 '"
OUTPUT XXX;":MMEMORY:AUTOLOAD 'FILE2'"

:MMEMory:AUToload?

[:MMEMory:AUToload] {Ol <auto_file> }<NL>

10 DIM Auto_status$[100]
20 OUTPUT XXX;":MMEMORY:AUTOLOAD?"
30 ENTER XXX;Auto_status$
40 PRINT Auto_status$
50 END

HP 16528/16538
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AUToload

AUToload command/query

The AUToload command controls the autoload feature which designates
a configuration ftIe to be loaded automatically the next time the
instrument is turned on. The OFF parameter (or 0) disables the autoload
feature. When a string parameter is specified it represents the desired
autoload file.

The AUToload query returns 0 if the autoload feature is disabled. If the
autoload feature is enabled, the query returns a string parameter that
specifies the current autoload ftIe.

Command Syntax: :MMEMory:AUToload {{OFFIO}I<auto_file>}

where:

Examples:

Query Command:

Returned Format:

Example:
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:: = string of up to 10 alphanumeric characters

OUTPUT XXX;":MMEMORY:AUTOLOAD OFF"
OUTPUT XXX;": MMEMORY :AUTOLOAD 'FILE1 '"
OUTPUT XXX;":MMEMORY:AUTOLOAD 'FILE2'"

:MMEMory:AUToload?

[:MMEMory:AUToload] {Ol <auto_file> }<NL>

10 DIM Auto_status$[100]
20 OUTPUT XXX;":MMEMORY:AUTOLOAD?"
30 ENTER XXX;Auto_status$
40 PRINT Auto_status$
50 END

HP 16528/16538
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CATalog

CATalog

where:

< block size >

< block data >

Example:

HP 1652B./16s38
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#Sdddddddd (#8 followed by an eightdigit number)

[<filename > <file type > <file description > J...

10 DIM File$[s1]
20 DIM Specifier$[2]
30 OUTPUT XXX; " : SYSTET'I: HEAD OFF"

40 OUTPUT XXX; " : l'll'lEl,l0RY : CATAL0G?"

50 ENTER XXX USIi{G "#,2A";Specifier$
60 ENTER XXX US I NG "# ,80" ; Length
70 FOR I=1 T0 Length STEP 51

80 ENTER XXX US I NG "# , 51A" ; F i le$
90 PRINT File$
lOO NEXT I

110 ENTER XXX USING "A";Specifier$
L?O END

! send cata 1og guery

! read in #8

!read in length
! read and pr i nt each f i le

!read in final line feed

query

The CATalog query returns the directory of the disk in block data format.
The directory consists of a 5L-character string for each file on the disk.
Each file entry is formatted as follows: *

"NNNNNNNNNN TTTTTTT DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD"

where N is the filen?ms, T is the file tlpe (a number), and D is the file
description.

Query Syntax! :MMEMory:CATatog?

Returned Format: [:MMEMory:CATalogJ < block size > < block data >

MMEMoT Subsystem
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CATalog

CATalog

query

The CATalog query returns the directory of the disk in block data format.
The directory consists of a 51-character string for each file on the disk.
Each fue entry is formatted as follows:

"NNNNNNNNNN I I I I I I I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD"

where N is the fuename, T is the fue type (a number), and D is the file
description.

Query Syntax: :MMEMory:CATalog?

Returned Format: [:MMEMory:CATalog] <block size> <block data>

where:

< block size>

< block data>

:: = #8dddddc;ldd (#8 followed by an eight-digit number)

:: = [<filename> <file type> <file description> ]...

Example: 10 DIM Fi le$ [51]
20 DIM Specifier$[2]
30 OUTPUT XXX;":SYSTEM:HEAD OFF"
40 OUTPUT XXX;":MMEMORY:CATALOG?"
50 ENTER XXX USING "#,2A";Specifier$
60 ENTER XXX USING "#,8D";Length
70 FOR 1=1 TO Length STEP 51
80 ENTER XXX USING "#,51A";File$
90 PRINT File$
100 NEXT I
110 ENTER XXX USING "A";Specifier$
120 END

HP 16528/16538
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!send catalog query
!read in #8
!read in length
!read and print each file

!read in final line feed
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CATalog

CATalog

query

The CATalog query returns the directory of the disk in block data format.
The directory consists of a 51-character string for each file on the disk.
Each fue entry is formatted as follows:

"NNNNNNNNNN I I I I I I I DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD"

where N is the fuename, T is the fue type (a number), and D is the file
description.

Query Syntax: :MMEMory:CATalog?

Returned Format: [:MMEMory:CATalog] <block size> <block data>

where:

< block size>

< block data>

:: = #8dddddc;ldd (#8 followed by an eight-digit number)

:: = [<filename> <file type> <file description> ]...

Example: 10 DIM Fi le$ [51]
20 DIM Specifier$[2]
30 OUTPUT XXX;":SYSTEM:HEAD OFF"
40 OUTPUT XXX;":MMEMORY:CATALOG?"
50 ENTER XXX USING "#,2A";Specifier$
60 ENTER XXX USING "#,8D";Length
70 FOR 1=1 TO Length STEP 51
80 ENTER XXX USING "#,51A";File$
90 PRINT File$
100 NEXT I
110 ENTER XXX USING "A";Specifier$
120 END

HP 16528/16538
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!send catalog query
tread in #8
tread in length
tread and print each file

tread in final line feed

MMEMory Subsystem
7-5



COPY

COPY
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The COPY command copies the contents of a file to a new file. The nro
< neme > parameters are the filenames. The first parameter specifies the
source file. The second specifies the destination file. An error is
generated if the source file doesn't exist, if the destination file already
exists, or any other disc error is detected.

Gommand Syntax: :MMEMory:COPY <name>,<name>

where:

< name > :: = string of up to 10 alphanumeric characlers representing a valid file name

Example: To copy the contents of 'FILEI" to nFlLE2":

command

HP 16s28/16538
Programming Reference

COpy

COpy command

The COpy command copies the contents of a file to a new rde. The two
< name> parameters are the ftlenames. The fust parameter specifies the
source fde. The second specifies the destination file. An error is
generated if the source rde doesn't exist, if the destination fde already
exists, or any other disc error is detected.

Command Syntax: :MMEMory:COPv <name>,<name>

where:

< name> :: = string of up to 10 alphanumeric characters representing a valid file name

Example: To copy the contents of "FILEI" to "FILE2":

OUTPUT XXX;":MMEMORY:COPY 'FILEl', 'FILE2'"

MMEMory Subsystem
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COpy

COpy command

The COpy command copies the contents of a file to a new fde. The two
< name> parameters are the ftlenames. The fust parameter specifies the
source fde. The second specifies the destination file. An error is
generated if the source fde doesn't exist, if the destination fde already
exists, or any other disc error is detected.

Command Syntax: :MMEMory:COPv <name>,<name>

where:

< name> :: = string of up to 10 alphanumeric characters representing a valid file name

Example: To copy the contents of "FILEI" to "FILE2":

OUTPUT XXX;":MMEMORY:COPY 'FILEl', 'FILE2'"
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DOWNload

DOWNload

The DOWNload command domloads a file to the disk. The < nnme >
parameter specifies the filename, the <description> para-eter specifies
the file description, and the <block_data) contains the contents of the
file to be downloaded.

Table 7-l lists the file tlpes for the <qpe> parameter.

Gommand Syntax: :MMEMory:DOWNload <namo>,<description>,<tlps>,<block_data>

where:

< name > :: = string of up to 10 alphanumeric charac'ters represonting a valid file name

<description > :: = string of up to 32 alphanumeric charactsrs

<t)rpo > :: = inleger (see Table 7-1)

<block_data> ::= @ntentsotfil6 in blockdataformat

bcample: oUTPUT xxX;":Ml'lEl.l0RY:D0trlt{LoAD 'SETUP_'; 'FILE CREATED FROl,l SETUP

QUERY 

" 
-16127,#800000643. . . "

Table 7-1. File Types

command

MMEMoT Subsystem
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File File T!"e

HP L652R SYSTEM
L652R CONFIG
AUTOLOADT\?E
INI\{ERSE ASSEMBLER
TEXTTYPE

-16383

-16096

-15615

-r56L4
-15610

DOWNload

DOWNload

command

The DOWNload command downloads a ftle to the disk. The < name>
parameter specifies the ftlename, the < description> parameter specifies
the ftle description, and the < block_data> contains the contents of the
fue to be downloaded.

Table 7-1 lists the ftle types for the < type > parameter.

Command Syntax: :MMEMory:DOWNload < name> ,< description> ,< type> ,< block_data>

where:

<name>

< description>

<type>

< block_data>

Example:

:: = string of up to 10 alphanumeric characters representing a valid file name

:: = string of up to 32 alphanumeric characters

:: = integer (see Table 7-1)

:: = contents of file in block data format

OUTPUT XXX;":MMEMORY:DOWNLOAD 'SETUP__ '; 'FILE CREATED FROM SETUP
QUERY' ,-16127,#800000643 ... "

Table 7-1. File Types

File File Type

HP 1652/3 SYSTEM -16383
1652/3 CONFIG -16096
AUTOLOAD TYPE -15615
INVERSE ASSEMBLER -15614
TEXT TYPE -15610

HP 16528/16538
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DOWNload

DOWNload

command

The DOWNload command downloads a ftle to the disk. The < name>
parameter specifies the ftlename, the < description> parameter specifies
the ftle description, and the < block_data> contains the contents of the
fue to be downloaded.

Table 7-1 lists the ftle types for the < type > parameter.

Command Syntax: :MMEMory:DOWNload < name> ,< description> ,< type> ,< block_data>

where:

<name>

< description>

<type>

< block_data>

Example:

:: = string of up to 10 alphanumeric characters representing a valid file name

:: = string of up to 32 alphanumeric characters

:: = integer (see Table 7-1)

:: = contents of file in block data format

OUTPUT XXX;":MMEMORY:DOWNLOAD 'SETUP__ '; 'FILE CREATED FROM SETUP
QUERY' ,-16127,#800000643 ... "

Table 7-1. File Types

File File Type

HP 1652/3 SYSTEM -16383
1652/3 CONFIG -16096
AUTOLOAD TYPE -15615
INVERSE ASSEMBLER -15614
TEXT TYPE -15610
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lNlTialize

lNlTialize command

The lNlTialize command formats the disk.

,fCl Once executed, the initialize comnand formats the specifred dis\
NOte t permanently erasing all existing information from the disk. After that,

there is no way to retrieve the original information.

Command Syntax: :MMEMory:lNlTialize

Example: 0UTPUT xxx ; " : I'IMEM0RY : INITIAL IZE"

MMEMoT Subsystem
7-g
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INITialize

INITialize

Command Syntax:

Example:

MMEMory Subsystem
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command

The INITialize command formats the disk.

Once executed, the initialize command formats the specified disk,
permanently erasing all existing information from the disk. After that,
there is no way to retrieve the original information.

:MMEMory:INITialize

OUTPUT XXX;":MMEMORY:INITIALIZE"

HP 16528/16538
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INITialize

INITialize

Command Syntax:

Example:

MMEMory Subsystem
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command

The INITialize command formats the disk.

Once executed, the initialize command formats the specified disk,
permanently erasing all existing information from the disk. After that,
there is no way to retrieve the original information.

:MMEMory:INITialize

OUTPUT XXX;":MMEMORY:INITIALIZE"

HP 16528/16538
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LOAD

LOAD [:GoNFigl command

The LOAD @mmand loads a fi.le from the disk into the anal@r. The

[:CONngl specifier is optional and has no effect on the command. The
< name > p?rameter specifies the fi.lename that wiil be loaded into the
logic analyznr.

,fA Any previous setups and data in the instrument are replaced by the
NOtg f contentsoftheconfigurationfile.

Command Syntax: :MMEMory:LOAD[:COM|gJ < name >

where:

< name > :: = string of up to 10 alphanumeric characlers representing a valid file name

Examples: oUTPUT XXX ; " : l'{l'lEl'l0RY : L0AD : CONFIG' FILE_ "i
OUTPUT XXX; " :l'll,lEMORY : LOAD'FILE_"'
OUTPUT XXX; " :l'lMEl.l:L0AD:CONFIG'FILE A"r

HP 16s28/16s38
Programming Reference
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LOAD [:CONFig]

LOAD

command

I
Note II

Command Syntax:

where:

<name>

Examples:

HP 16528/16538
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The LOAD command loads a file from the disk into the analyzer. The
[:CONfig] specifier is optional and has no effect on the command. The
< name> parameter specifies the filename that will be loaded into the
logic analyzer.

Any previous setups and data in the instrument are replaced by the
contents of the configuration fue.

:MMEMory:LOAD[:CONfig] < name>

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:LOAD:CONFIG 'FILE_""
OUTPUT XXX;":MMEMORY:LOAD 'FILE_'"
OUTPUT XXX;":MMEM:LOAD:CONFIG 'FILE_A'"

MMEMory Subsystem
7-9

LOAD [:CONFig]

LOAD

command

I

Note ""

Command Syntax:

where:

<name>

Examples:

HP 16528/16538
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The LOAD command loads a file from the disk into the analyzer. The
[:CONfig] specifier is optional and has no effect on the command. The
< name> parameter specifies the filename that will be loaded into the
logic analyzer.

Any previous setups and data in the instrument are replaced by the
contents of the configuration fue.

:MMEMory:LOAD[:CONfig] < name>

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:LOAD:CONFIG 'FILE_""
OUTPUT XXX;":MMEMORY:LOAD 'FILE_'"
OUTPUT XXX;":MMEM:LOAD:CONFIG 'FILE_A'"

MMEMory Subsystem
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LOAD

LOAD [:lASSemblerl command

This variation of the LOAD @mmand allows inverse assembler files to be
loaded into analyznr 1 or nalyzer 2 of the HP L652B,116538. The
< lA_name > pirameter specifies the inverse assembler filelleme. The
parameter after the < IA-name > p?rameter specifies into which
machine the inverse assembler is loaded.

,18 Inverse assembler files should only be loaded into the state anallzer. If an
NOte - inverse assembler file isloadedinto&etiming analyznrno errorwillbe

generated; however, it will not be accessible.

COmmand Syntaxl :MMEMory:LOAD:lASSembler < lA name >,{1 l2}

where:

< lA_name > :: = string of up to 10 alphanumeric charasters representing a valid file name

b<amples: 0UTPUT XXX ; " :I.|MEM0RY : LoAD : IASSET-IBLER' I68020_IP', 1"

OUTPUT XXX; " :l'll,lEl'l: L0AD: IASS' I68020 IP' 1"

MMEMoT Subsystem
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LOAD

LOAD [:IASSembler] command

I
Note til

Command Syntax:

where:

<lA_name>

Examples:

MMEMory Subsystem
7-10

This variation of the LOAD command allows inverse assembler rues to be
loaded into analyzer 1 or analyzer 2 of the HP 1652B/1653B. The
< lA_name> parameter specifies the inverse assembler filename. The
parameter after the < lA_name> parameter specifies into which
machine the inverse assembler is loaded.

Inverse assembler files should only be loaded into the state analyzer. If an
inverse assembler file is loaded into the timing analyzer no error will be
generated; however, it will not be accessible.

:MMEMory:LOAD: IASSembler <1A_name>,{112}

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:LOAD:lASSEMBLER 'l68020_lP' ,1"
OUTPUT XXX;" :MMEM: LOAD: lASS 'l68020_lP r 1"

HP 16528/16538
Programming Reference

LOAD

LOAD [:IASSembler] command

I
Note"

Command Syntax:

where:

<lA_name>

Examples:

MMEMory Subsystem
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This variation of the LOAD command allows inverse assembler rues to be
loaded into analyzer 1 or analyzer 2 of the HP 1652B/1653B. The
< lA_name> parameter specifies the inverse assembler filename. The
parameter after the < lA_name> parameter specifies into which
machine the inverse assembler is loaded.

Inverse assembler files should only be loaded into the state analyzer. If an
inverse assembler file is loaded into the timing analyzer no error will be
generated; however, it will not be accessible.

:MMEMory:LOAD: IASSembler <1A_name>,{112}

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:LOAD:lASSEMBLER 'l68020_lP' ,1"
OUTPUT XXX;" :MMEM: LOAD: lASS 'l68020_lP r 1"

HP 16528/16538
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PACK

PACK
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The PACK command packs the files on a disk in the disk drive.

CommandSyntax: :MMEMory:PACK

Example: OUTPUT xxX;":l'lMElrtoRY:PACK"

command

MMEMoT Subsystem
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PACK

PACK

command

The PACK command packs the fues on a disk in the disk drive.

Command Syntax: :MMEMory:PACK

Example: OUTPUT XXX;": MMEMORY: PACK"

HP 16528/16538 MMEMory Subsystem
Programming Reference 7-11

PACK

PACK

command

The PACK command packs the fues on a disk in the disk drive.

Command Syntax: :MMEMory:PACK

Example: OUTPUT XXX;": MMEMORY: PACK"

HP 16528/16538 MMEMory Subsystem
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PURGe

PURGe

Command Syntax:

where:

command

The PURGe @mmand deletes a file from the disk. The < name >
psrameter specifies the filena-e to be deleted.

Once executed, the purge copmand permanently erases all the existing

information from the specified file. After that, there is no way to retrieve
the original information.

:MMEMory:PURGe < name >

:: = string of up to 10 alphanumeric characters representing a valid file name

b<amples: oUTPUT XXX ; " :I'IMEi'|0RY : PURGE'FILtl "'

HP 16528/16538
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PURGe

PURGe

I
Note"

Command Syntax:

where:

<name>

Examples:

MMEMory SUbsystem
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command

The PURGe command deletes a ftIe from the disk. The < name>
parameter specifies the filename to be deleted.

Once executed, the purge command permanently erases all the existing
information from the specified file. After that, there is no way to retrieve
the original information.

:MMEMory:PURGe <name>

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:PURGE 'FILEl'"

HP 16528/16538
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PURGe

PURGe

I
Note tI

Command Syntax:

where:

<name>

Examples:

MMEMory Subsystem
7-12

command

The PURGe command deletes a ftIe from the disk. The < name>
parameter specifies the filename to be deleted.

Once executed, the purge command permanently erases all the existing
information from the specified file. After that, there is no way to retrieve
the original information.

:MMEMory:PURGe <name>

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:PURGE 'FILEl'"

HP 16528/16538
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REName

REName

Note II$

command

The REName sommand renemes a file on the disk. The < name >
p?rameter specifies the fi,lena-e to be changed and the < new name >
parameter specifies the new filename.

You cannot rename a file to an already existing filename.

MMEMoT Subsystem
7-13

Command Syntax! :MMEMory:REName <name),(new_name >

where:

< neme > : : = string of up to 10 alphanumeric charac'ters representing a valid file name

< new_name > :: = string of up to 10 alphanumeric charactgrs representing a valid file name

Examples: 0UTPUT XXX;":iltrlEfl0RY:REilAl,lE'oLDFILE 

"'ilEttFILE'"
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REName

I
Note"

REName

command

The REName command renames a ftIe on the disk. The < name>
parameter specifies the filename to be changed and the < new_name>
parameter specifies the new ftIename.

Yon cannot rename a ftIe to an already existing ftIename.

Command Syntax: :MMEMory:REName <name>,<new_name>

where:

<name>

<new_name>

Examples:

HP 16528/16538
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:: = string of up to 10 alphanumeric characters representing a valid file name

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:RENAME 'OLDFILE', 'NEWFILE'"

MMEMory Subsystem
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REName

I
Note II

REName

command

The REName command renames a ftIe on the disk. The < name>
parameter specifies the filename to be changed and the < new_name>
parameter specifies the new ftIename.

Yon cannot rename a ftIe to an already existing ftIename.

Command Syntax: :MMEMory:REName <name>,<new_name>

where:

<name>

<new_name>

Examples:
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:: = string of up to 10 alphanumeric characters representing a valid file name

:: = string of up to 10 alphanumeric characters representing a valid file name

OUTPUT XXX;":MMEMORY:RENAME 'OLDFILE', 'NEWFILE'"

MMEMory Subsystem
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STORe

STORe

Command Syntax:

where:

< name >

< description >

MMEMoT Subsystem
7-14

[:CONFigl command

The STORe command stores a configrration onto a disk. The [:CONFigJ
specifier is optional and has no effect on the com-and. The < name >
pirameter specifies the file to be stored to the disk. The < description >
p?rameter specifies the file description.

:MMEMory:STORe [:COMigJ < name ), (description >

string of up to 10 alphanumeric charactors representing a valid file name

string of up to 32 alphanumeric characters

Example: oUTPUT XXX; " : i,|MEM: STORE 'DEFAULTS ' , 'DEFAULT SETUPS "'

HP 16s2B/16538
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STORe

STORe [:CONFig] command

The STORe command stores a configuration onto a disk. The [:CONFig]
specifier is optional and has no effect on the command. The < name>
parameter specifies the file to be stored to the disk. The < description>
parameter specifies the ftIe description.

Command Syntax: :MMEMory:STORe [:CONfig] < name> I <description>

where:

<name>

< description>

Example:

MMEMory Subsystem
7-14

:: = string of up to 10 alphanumeric characters representing a valid file name

:: = string of up to 32 alphanumeric characters

OUTPUT XXX;":MMEM:STORE 'DEFAULTS', 'DEFAULT SETUPS'"
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STORe

STORe [:CONFig] command

The STORe command stores a configuration onto a disk. The [:CONFig]
specifier is optional and has no effect on the command. The < name>
parameter specifies the file to be stored to the disk. The < description>
parameter specifies the ftIe description.

Command Syntax: :MMEMory:STORe [:CONfig] < name> I <description>

where:

<name>

< description>

Example:

MMEMory Subsystem
7-14

:: = string of up to 10 alphanumeric characters representing a valid file name

:: = string of up to 32 alphanumeric characters

OUTPUT XXX;":MMEM:STORE 'DEFAULTS', 'DEFAULT SETUPS'"

HP 16528/16538
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UPLoad
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query

The UPLoad query uploads a file. The <neme> parameter specifies the
file to be uploaded from the disk. The contents of the file are sent out of
the instrument in block data form.

QuerySyntax: :MMEMory:UPLoad? <name>

where:

< name > :: = string of up to 10 alphanumeric characters representing a valid file namo

Returned Format: [:MMEMory:UPLoad] <block_data> <NL>

Example: l0 DIl.t Block$[32000] lallocate enough nemory for block data
20 DII{ Specif ier$ [2]
30 0UTPUT XXX;":SYSTEII HEAD OFF"

40 0UTPUT XXX;":ltll,lEllORY:UPL0AO? 'FILEI'" !send upload query

50 ENTER XXX USIiIG "#,2A";Specifier$ !read in #8

60 ENTER XXX USING "#,80";Length lread in block length
70 ENTER XXX USING "-K";Block$ lread 'in file
80 El{D

MMEMoT Subsystem
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UPLoad

UPLoad

query

The UPLoad query uploads a file. The < name> parameter specifies the
flie to be uploaded from the disk. The contents of the ftIe are sent out of
the instrument in block data form.

Query Syntax: :MMEMory:UPLoad? <name>

where:

<name>

Returned Format:

:: = string of up to 10 alphanumeric characters representing a valid file name

[:MMEMory:UPLoad] <block_data> <NL>

!allocate enough memory for block dataExample: 10 DIM 8lock$[32000]
20 DIM Specifier$[2]
30 OUTPUT XXX;":SYSTEM HEAD OFF"
40 OUTPUT XXX;": MMEMORY: UPLOAD? ' FI LEI rr,

50 ENTER XXX USING u#,2A";Specifier$
60 ENTER XXX USING u#,8D";Length
70 ENTER XXX USING "-K";8lock$
80 END

!send upload query
!read in #8
!read in block length
! read in fi le

HP 16528/16538
Programming Reference

MMEMory Subsystem
7-15

UPLoad

UPLoad

query

The UPLoad query uploads a file. The < name> parameter specifies the
flie to be uploaded from the disk. The contents of the ftIe are sent out of
the instrument in block data form.

Query Syntax: :MMEMory:UPLoad? <name>

where:

<name>

Returned Format:

:: = string of up to 10 alphanumeric characters representing a valid file name

[: MMEMory:UPload] <block_data> <NL>

!allocate enough memory for block dataExample: 10 DIM 8lock$[32000]
20 DIM Specifier$[2]
30 OUTPUT XXX;":SYSTEM HEAD OFF"
40 OUTPUT XXX;": MMEMORY: UPLOAD? ' FI LEI rr,

50 ENTER XXX USING "#,2A";Specifier$
60 ENTER XXX USING "#,8D";Length
70 ENTER XXX USING "-K";8lock$
80 END

!send upload query
!read in #8
!read in block length
! read in fi le

HP 16528/16538
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DLIST Subsystem

lntroduction The DLIST (dud list) subsystem contains the commands in the dual state
listing menu. These commands are:

o COLumn
o LINE

lobel-norne

COLumn ?

I i ne-nurn-r'ri d-s c r een

col_num : integer from I to 8
label_name - a string of up to 6 alphanumeric characten
base : {BINary | HUtucecimal I O CTal 

I 
DECimal IAS Cii I SYtuIBoll

mach_num : {I 12!.
Iine_num_mid_scnsen : integerfrom -1023 to + 1023

Figure 8-1. DLISI Subsystem Syntax Diagram
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DllSt SUbsystem 8
Introduction The DLISt (dual list) subsystem contains the commands in the dual state

listing menu. These commands are:

• COLumn
• LINE

LINE? t-----------------------
01650505

col_Dum = integerfrom 1 to 8
label_Dame = a string ofup to 6 alphanumeric characters
base = {BINary IHEXacecimal IOCTal IDECimal lASCii ISYMBol}
mach_num = {112}
line_Dum_mid_screeD = integerfrom -1023 to + 1023

Figure 8-1. DllSt SUbsystem Syntax Diagram
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DLISt SUbsystem 8
Introduction The DLISt (dual list) subsystem contains the commands in the dual state

listing menu. These commands are:

• COLumn
• LINE

LINE? t-----------------------
01650505

col_num = integerfrom 1 to 8
label_name = a string ofup to 6 alphanumeric characters
base = {BINary IHEXacecimal IOCTal IDECimal lASCii ISYMBol}
mach_num = {112}
line_num_mid_screen = integerfrom -1023 to + 1023

Figure 8-1. DllSt Subsystem Syntax Diagram
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DLIST

DLIST

DLISI Subsystem
v2

selector

The DLIST selector (dual list) is used as part of a compound header to
ascess those set'ings normally found in the Dual State Listing menu. The
dud list displays data when two state analpers are nrn simultaneously.

Command Syntax :DLlst

Example: ouTpuT xxx; ":DLIST:LINE 0, 1"

HP 16s28/1653B
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DLISt

DLISt

Command Syntax:

Example:

DLISt Subsystem
8-2

selector

The DLISt selector (dual list) is used as part of a compound header to
access those settings normally found in the Dual State Listing menu. The
dual list displays data when two state analyzers are run simultaneously.

:DLlSt

OUTPUT XXX;":DLIST:LINE 0,1"

HP 16528/16538
Programming Reference

DLISt

DLISt

Command Syntax:

Example:

DLISt Subsystem
8-2

selector

The DLISt selector (dual list) is used as part of a compound header to
access those settings normally found in the Dual State Listing menu. The
dual list displays data when two state analyzers are run simultaneously.

:DLlSt

OUTPUT XXX;":DLIST:LINE 0,1"

HP 16528/16538
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COLumn
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command/query

The COLumn command allows you to configure the state analper list
displayby assigning a label name and base to one of eight vertical columns
in the menu. The machine number parameter is required since the same

label name can occur in both state machines at once. A column number
of 1 refers to the left-most column. When a label is assiped 1s 3 cohrmn
it replaces the original label in that column. The label originally in the
specified sslrrmn is placed in the colu-tt the specified label is moved from.

When TAGS" is the label name, the TAGS column is assu-ed and the
next parameter must speci$ REl-ative or ABSolute. The machine
number should be 1.

The COLumn query returns the colu-t' number, label name, and base for
the specified column.

Command Syntax: :DLlStCOLumn <col_num>,{"TAGS',{REtativelABsolute}l
< label_name >, < base > ), <mech_num >

where:

<col_num> ri= {1 l2lgl4lslOlzls}
<label_name > it = 8 string of up to 6 alphanumeric charac'ters

< base > ii = {BlNary lHExadecimal lOCTal lDECimal lASCii I SYMBoI}

<mach num> ::= {1 12}

Example: oUTPUT

DLIST Subsystem
8-3

COLumn

COLumn

command/query

The COLumn command allows you to configure the state analyzer list
display by assigning a label name and base to one of eight vertical columns
in the menu. The machine number parameter is required since the same
label name can occur in both state machines at once. A column number
of 1 refers to the left-most column. When a label is assigned to a column
it replaces the original label in that column. The label originally in the
specified column is placed in the column the specified label is moved from.

When "TAGS" is the label name, the TAGS column is assumed and the
next parameter must specify RELative or ABSolute. The machine
number should be 1.

The COLumn query returns the column number, label name, and base for
the specified column.

Command Syntax: :DLlSt:COLumn <col_num > ,{"TAGS",{RELative IABSolute} I
< label_name>, < base> }, < mach_num >

where:

<col_num>

< label_name>

<base>

<mach_num>

Example:

HP 16528/16538
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::= {112131415161718}
:: = a string of up to 6 alphanumeric characters

:: = {BINary IHexadecimal IOCTal IDECimal IASCii ISYMBol}

:: = {112}

OUTPUT XXX;":DLIST:COLUMN 4, 'DATA' ,HEXADECIMAL,l"

DLISt Subsystem
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COLumn

COLumn

command/query

The COLumn command allows you to configure the state analyzer list
display by assigning a label name and base to one of eight vertical columns
in the menu. The machine number parameter is required since the same
label name can occur in both state machines at once. A column number
of 1 refers to the left-most column. When a label is assigned to a column
it replaces the original label in that column. The label originally in the
specified column is placed in the column the specified label is moved from.

When "TAGS" is the label name, the TAGS column is assumed and the
next parameter must specify RELative or ABSolute. The machine
number should be 1.

The COLumn query returns the column number, label name, and base for
the specified column.

Command Syntax: :DLlSt:COLumn <col_num > ,{"TAGS",{RELative IABSolute} I
< label_name>, < base> }, < mach_num >

where:

<col_num>

< label_name>

<base>

<mach_num>

Example:
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::= {112131415161718}
:: = a string of up to 6 alphanumeric characters

:: = {BINary IHexadecimal IOCTal IDECimal IASCii ISYMBol}

:: = {112}

OUTPUT XXX;":DLIST:COLUMN 4, 'DATA' ,HEXADECIMAL,l"

DLISt Subsystem
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COLumn

QuerySyntax :DLlSi:COLumn? <col_num>

Returned Format: [:DLlStCOLlmn] <col_num>,<label_nam€>,<base>,<mach-num> <NL>

Example: 10 DrM ctg[too]
20 OUTPUT XXX; " : DL I ST : C0LUMN? 4"

30 ENTER XXX; C l$

40 PRINT CI$

50 END

DLISI Subsystem
8-4

HP 16s28/16s38
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COLumn

Query Syntax:

Returned Format:

Example:

DLISt SUbsystem
8-4

:DLlSt:COLumn? <col_num>

[:DLlStCOLumn] <col_num >, < label_name>, <base>, <mach_num > < NL>

10 DIM C1$ [100]
20 OUTPUT XXX;":DLIST:COLUMN? 4"
30 ENTER XXX;C1$
40 PRINT C1$
50 END

HP 16528/16538
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COLumn

Query Syntax:

Returned Format:

Example:

DLISt SUbsystem
8-4

:DLlSt:COLumn? <col_num>

[:DLlStCOLumn] <col_num >, < label_name>, <base>, <mach_num > < NL>

10 DIM C1$ [100]
20 OUTPUT XXX;":DLIST:COLUMN? 4"
30 ENTER XXX;C1$
40 PRINT C1$
50 END
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LINE

LINE
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command/guery

The LINE command allows you to scroll the state analper listing
vertically. The command specifies the state line number relative to the
trigger that the specified analper will highlight at center screen.

The LINE query returns the line number for the state currently in the box
at center screen and the machine nunber to which it belo"gs.

Command Syntax: :DLISI:LINE <line_num_mid_scroen>,<mach_num>

where:

<line_num_mid_screen> ::= integerfrom -1023to +1023
<mach num> ::= {l 12}

Example: oUTPUT XXX; ":DLIST:LINE 511, 1"

Query Syntax: :DLtst:LINE?

Returned Format: [DLlSt:LINEJ < line_num_mid_screen ), ( mach_num > < NL>

Example: to DrM Lng [1oo]
20 0UTPUT XXX; " :DLIST: LINE?"

30 ENTER XXX; Ln$

40 PR I t{T Ln$

50 Et{D

DLIST Subsystem
8-5

LINE

LINE

command/query

The LINE command allows you to scroll the state analyzer listing
vertically. The command specifies the state line number relative to the
trigger that the specified analyzer will highlight at center screen.

The LINE query returns the line number for the state currently in the box
at center screen and the machine number to which it belongs.

Command Syntax: :DLlSt:LlNE <line_num_mid_screen>,<mach_num>

where:

< line_num_mid_screen >

<mach_num>

Example:

Query Syntax:

:: = integer from -1023 to + 1023

:: = {112}

OUTPUT XXX;":DLIST:LINE 511,1"

:DLlSt:LINE?

Returned Format: [DLlSt:LlNE] <line_num_mid_screen>,<mach_num> <NL>

Example:

HP 16528/16538
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10 DIM Ln$ [100]
20 OUTPUT XXX;":DLIST:LINE?"
30 ENTER XXX;Ln$
40 PRINT Ln$
50 END

OLISt Subsystem
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LINE

LINE

command/query

The LINE command allows you to scroll the state analyzer listing
vertically. The command specifies the state line number relative to the
trigger that the specified analyzer will highlight at center screen.

The LINE query returns the line number for the state currently in the box
at center screen and the machine number to which it belongs.

Command Syntax: :DLlSt:LlNE <line_num_mid_screen>,<mach_num>

where:

< line_num_mid_screen >

<mach_num>

Example:

Query Syntax:

:: = integer from -1023 to + 1023

:: = {112}

OUTPUT XXX;":DLIST:LINE 511,1"

:DLlSt:LINE?

Returned Format: [DLlSt:LlNE] <line_num_mid_screen>,<mach_num> <NL>

Example:

HP 16528/16538
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10 DIM Ln$ [100]
20 OUTPUT XXX;":DLIST:LINE?"
30 ENTER XXX;Ln$
40 PRINT Ln$
50 END

OLISt Subsystem
8-5
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WLISI Subsystem

lntroduction TWo @mmands in the WLIST subsystem control the X and O marker
placement on the wavefor-s portion of the Timingstate mixed mode
display. These commands are XTIMe and OTIMe. The XSTate and
OSTate queries return what states the X and O markers iue on. Since the
markers can only be placed on the liming wavefonns, the queries return
what state (state acquisition memory location) the marked pattern is

stored in.

In order to have mixed mode, one machine mrut be a liming analyznr and
the other must be a state analyznr with time tagging on (use

MACHine < N > :STRace:TAG TIME).

Figure 9.1. WLISI Subsystem Syntax Diagram

WLISI Subsystem
9-1

Nore|f,

time value : ftal number
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0STote?

XSTote?

OTIMe t rme-vo lue

OTIMe?

XTIMe t ime-vo i ue

XT IMe?

WLISt SUbsystem 9
Introduction

I
Note II

Two commands in the WLISt subsystem control the X and 0 marker
placement on the waveforms portion of the Timing/State mixed mode
display. These commands are XTIMe and OTIMe. The XSTate and
OSTate queries return what states the X and 0 markers are on. Since the
markers can only be placed on the timing waveforms, the queries return
what state (state acquisition memory location) the marked pattern is
stored in.

In order to have mixed mode, one machine must be a timing analyzer and
the other must be a state analyzer with time tagging on (use
MACHine < N> :STRace:TAG TIME).

XTIMe? 1----------------------"
16510/SX03

time_value = real number

Figure 9-1. WLISt Subsystem Syntax Diagram
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WLISt SUbsystem 9
Introduction

I
Note 0

Two commands in the WLISt subsystem control the X and 0 marker
placement on the waveforms portion of the Timing/State mixed mode
display. These commands are XTIMe and OTIMe. The XSTate and
OSTate queries return what states the X and 0 markers are on. Since the
markers can only be placed on the timing waveforms, the queries return
what state (state acquisition memory location) the marked pattern is
stored in.

In order to have mixed mode, one machine must be a timing analyzer and
the other must be a state analyzer with time tagging on (use
MACHine < N> :STRace:TAG TIME).

XTIMe? 1----------------------"
16510/SX03

time_value = real number

Figure 9-1. WLISt Subsystem Syntax Diagram
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WLIST

WLIST

Note {$

selector

The WLIST (Waveforms/listing) selector is used as a part of a compound
header to access the settings normally found in the Mixed Mode menu.
Since the WLIST command is a root level command, it will always appeiu
as the first element of a compound header.

The WLIST Subsystem is only available when one state analyzer (with time
tagging on) and one timing analyer :ue specified.

Example: oUTPUT xxx; " :l,llIsT:XTIME 40. 0E-6"

HP 16528,/16538
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Command Syntax: :wltst

WLISI Subsystem
9-2

WLISt

WLISt

I
Note"

Command Syntax:

Example:

WLISt Subsystem
9-2

selector

The WLISt (Waveformsllisting) selector is used as a part of a compound
header to access the settings normally found in the Mixed Mode menu.
Since the WLISt command is a root level command, it will always appear
as the fust element of a compound header.

The WLISt Subsystem is only available when one state analyzer (with time
tagging on) and one timing analyzer are specified.

:WLISt

OUTPUT XXX;":WLIST:XTIME 40.0E-6"

HP 16528/16538
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WLISt

WLISt

I
Note"

Command Syntax:

Example:

WLISt Subsystem
9-2

selector

The WLISt (Waveformsllisting) selector is used as a part of a compound
header to access the settings normally found in the Mixed Mode menu.
Since the WLISt command is a root level command, it will always appear
as the fust element of a compound header.

The WLISt Subsystem is only available when one state analyzer (with time
tagging on) and one timing analyzer are specified.

:WLISt

OUTPUT XXX;":WLIST:XTIME 40.0E-6"
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OSTate
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guery

The OSTate query returns the state where the O Marker is positioned. If
data is not valid the query rctwns3T767.

QuerySyntax: :wLrsrosrate?

Returned Format: [:wLtSroSTatel <state_num><NL>

where:

<state num> ::= integer

Example: to Drlt sog [too]
20 OUTPUT XXX; " : l,ll I ST: 0STATE?"

30 ENTER XXX; So$

40 PRINT So$

50 END

WLISI Subsystem
9..3

eSTate

eSTate

query

The OSTate query returns the state where the 0 Marker is positioned. If
data is not valid, the query returns 32767.

Query Syntax: :WLlSt:OSTate?

Returned Format: [:WLlSt:OSTate] <state_num> <NL>

where:

Example:

HP 16528/16538
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:: = integer

10 DIM 50$ [100J
20 OUTPUT XXX;":WLI5T:OSTATE?"
30 ENTER XXX;50$
40 PRINT 50$
50 END

WLISt Subsystem
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eSTate

eSTate

query

The OSTate query returns the state where the 0 Marker is positioned. If
data is not valid, the query returns 32767.

Query Syntax: :WLlSt:OSTate?

Returned Format: [:WLlSt:OSTate] <state_num> <NL>

where:

Example:

HP 16528/16538
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:: = integer

10 DIM 50$ [100J
20 OUTPUT XXX;":WLI5T:OSTATE?"
30 ENTER XXX;50$
40 PRINT 50$
50 END

WLISt Subsystem
9-3



XSTate

XSTate

WLISI Subsystem
H

query

The XSTate query returns the state where the X Marker is positioned. If
data is not valid the query retans32767.

QuerySyntax :wLtsrXSTare?

E:<ample: oUTPUT xxx,":ULIST:xSTATE?

Retumed Format: [:wLlSt)GTate] <stare_num> <NL>

where:

<state num> ::= integer

Example: 10 DIr'r sxg[roo]
20 0UTPUT XXX ; " :I'lLIST :XSTATE?"

30 ENTER XXX; Sx$

40 PRINT Sx$

50 END

HP 16528,/16538
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XSTate

XSTate query

The XSTate query returns the state where the X Marker is positioned. If
data is not valid, the query returns 32767.

Query Syntax: :WUSt:XSTate?

Example: OUTPUT XXX," :WLIST:XSTATE?

Returned Format: [:WLISt:XSTate] <state_num> <NL>

where:

<state_num>

Example:

WLISt Subsystem
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::= integer

10 DIM Sx$ [100]
20 OUTPUT XXX;":WLIST:XSTATE?"
30 ENTER XXX;Sx$
40 PRINT Sx$
50 END

HP 16528/16538
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XSTate

XSTate query

The XSTate query returns the state where the X Marker is positioned. If
data is not valid, the query returns 32767.

Query Syntax: :WUSt:XSTate?

Example: OUTPUT XXX," :WLIST:XSTATE?

Returned Format: [:WLISt:XSTate] <state_num> <NL>

where:

<state_num>

Example:

WLISt Subsystem
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::= integer

10 DIM Sx$ [100]
20 OUTPUT XXX;":WLIST:XSTATE?"
30 ENTER XXX;Sx$
40 PRINT Sx$
50 END
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Programming Reference



OTIMe

OTIMe

Command Syntax:

where:

<time_value > ::= real number

Example: 0uTpuT xxx, " :r,llIST : 0TIt'lt 40. 0e-6"

Query Syntaxl :wLtst:olMe?

Returned Format: [:wLlSt:orlMe] <time_value> <NL>

Example: 1o DrM Tog [1oo]
20 0UTPUT XXX; ":bJLIST:0TIl"!E?"

30 ENTER XXX;To$

40 PRINT To$

50 END

HP 16528.116538
Programming Reference

command/query

The OTIMe command positions the O Marker on the liming waveforms in
the mixed mode display. If the data is not valid, the command performs
no action.

The OTIMe query returns the O Marker position in time. If data is not
valid, the query returns 9.9837.

:WLlSt:OTlMe < time value >

WUSI Subsystem
9.'5

OTIMe

OTIMe

command/query

The OTIMe command positions the 0 Marker on the timing waveforms in
the mixed mode display. If the data is not valid, the command performs
no action.

The OTIMe query returns the 0 Marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :WLlSt:OTIMe <time_value>

where:

<time_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number

OUTPUT XXX,":WLIST:OTIME 40.0e-6"

:WLlSt:OTIMe?

[:WLlSt:OTIMe] <time_value> < NL>

10 DIM To$ [100]
20 OUTPUT XXX;":WLIST:OTIME?"
30 ENTER XXX;To$
40 PRINT To$
50 END

WLISt Subsystem
9-5

OTIMe

OTIMe

command/query

The OTIMe command positions the 0 Marker on the timing waveforms in
the mixed mode display. If the data is not valid, the command performs
no action.

The OTIMe query returns the 0 Marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :WLlStOTIMe <time_value>

where:

< time_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number

OUTPUT XXX,":WLIST:OTIME 40.0e-6"

:WLlSt:OTIMe?

[:WLlStOTIMe] <time_value> <NL>

10 DIM To$ [100]
20 OUTPUT XXX;":WLIST:OTIME?"
30 ENTER XXX;To$
40 PRINT To$
50 END

WLISt Subsystem
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XTIMe

XTIMe

WLISI Subsystem
9-6

command/query

ft"#y;ff"1ilT,1,:?'i,XTff f #,Tfi t',ly;ffi ff ::f:ffi '
no action.

The XTIMe query returns the X Marker position in time. If data is not
valid, the query returns 99837.

Command Syntax: :wLtSrxltMe <time_vatus>

where:

<time value > :: = real number

Example: 0uTpuT xxx, " :lJLIsT :XTIME 40. 0E-6"

Query Syntax: :wLtst:XTtMe?

Returned Format: [:\A/LtSt:xItMeJ <time_vatue> <NL>

Example: to DIr't Txg [1oo]
20 OUTPUT XXX ; " :|JLIST :XTIME?"

30 ENTER XXX; Tx$

40 PRINT Tx$

50 END

HP 16s2B./16538
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XTIMe

XTIMe command/query

The XTIMe command positions the X Marker on the timing waveforms in
the mixed mode display. If the data is not valid, the command performs
no action.

The XTIMe query returns the X Marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :WLlStXTIMe <time_value>

where:

<time_value>

Example:

Query Syntax:

Returned Format:

Example:

WLISt Subsystem
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:: = real number

OUTPUT XXX,":WLIST:XTIME 40.0E-6"

:WLlStXTIMe?

[:WLISt:XTIMe] <time_value> < NL>

10 DIM Tx$ [100]
20 OUTPUT XXX;":WLIST:XTIME?"
30 ENTER XXX;Tx$
40 PRINT Tx$
50 END

HP 16528/16538
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XTIMe

XTIMe command/query

The XTIMe command positions the X Marker on the timing waveforms in
the mixed mode display. If the data is not valid, the command performs
no action.

The XTIMe query returns the X Marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :WLlStXTIMe <time_value>

where:

<time_value>

Example:

Query Syntax:

Returned Format:

Example:

WLISt Subsystem
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:: = real number

OUTPUT XXX,":WLIST:XTIME 40.0E-6"

:WLlStXTIMe?

[:WLISt:XTIMe] <time_value> < NL>

10 DIM Tx$ [100]
20 OUTPUT XXX;":WLIST:XTIME?"
30 ENTER XXX;Tx$
40 PRINT Tx$
50 END

HP 16528/16538
Programming Reference
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MACHine Subsystem 10
Introduction

HP 1652B.116s38
Programming Relerence

o SFORmat subsystem
o STRace subsystem
o SLIST subsystem
o SWAVeform subsystem
o SCHart subsystem
o COMPare subsystem
o TFORmat subsystem
o TTRace subsystem
. TWAVeform subsystem
o SYMBoI subsystem

The IvIACHine subsystem contains the commands available for the
State/Timing Confrguration menu. These conmilnds are:

o ARM
o ASSigp
. AUToscale (Timine Analyzer only)
o NAME
. TWE

There are actually two MACHine subsystems: MACHinel and
MACHineZ. Unless noted, they are identical. In the synta:r definitions
you will see NdACHioe{ Ll?I anytime the subject is applicable to both
subsystems.

Additionally, the following subsystems are a part of the MACHine
subsystem. Each is e4plained in a separate chapter.

(chapter 11)
(chapter L2)
(chapter 13)
(chapter 14)
(chapter 15)
(chapter 16)
(chapt er L7)
(chapter 18)
(chapter 19)
(chapter ?n)

MACHine Subsystem
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MACHine SUbsystem 10
Introduction The MACHine subsystem contains the commands available for the

Staterriming ConfIgUration menu. These commands are:

• ARM
• ASSign
• AUToscale (Timing Analyzer only)

• NAME
• TYPE

There are actually two MACHine subsystems: MACHinel and
MACHine2. Unless noted, they are identical. In the syntax defmitions
you will see MACHine{112} anytime the subject is applicable to both
subsystems.

Additionally, the following subsystems are a part of the MACHine
subsystem. Each is explained in a separate chapter.
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• SFORmat subsystem
• STRace subsystem
• SLISt subsystem
• SWAVeform subsystem
• SCHart subsystem
• COMPare subsystem
• TFORmat subsystem
• TTRace subsystem
• TWAVeform subsystem
• SYMBol subsystem

(chapter 11)
(chapter 12)
(chapter 13)
(chapter 14)
(chapter 15)
(chapter 16)
(chapter 17)
(chapter 18)
(chapter 19)
(chapter 20)
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MACHine SUbsystem 10
Introduction The MACHine subsystem contains the commands available for the

Staterriming ConfIgUration menu. These commands are:

• ARM
• ASSign
• AUToscale (Timing Analyzer only)

• NAME
• TYPE

There are actually two MACHine subsystems: MACHinel and
MACHine2. Unless noted, they are identical. In the syntax defmitions
you will see MACHine{112} anytime the subject is applicable to both
subsystems.

Additionally, the following subsystems are a part of the MACHine
subsystem. Each is explained in a separate chapter.
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• SFORmat subsystem
• STRace subsystem
• SLISt subsystem
• SWAVeform subsystem
• SCHart subsystem
• COMPare subsystem
• TFORmat subsystem
• TTRace subsystem
• TWAVeform subsystem
• SYMBol subsystem

(chapter 11)
(chapter 12)
(chapter 13)
(chapter 14)
(chapter 15)
(chapter 16)
(chapter 17)
(chapter 18)
(chapter 19)
(chapter 20)
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orrL_source

ASS i gn pod-l ist

ASSIGN?

AUTosco I e

moch ine-nome

SfATe

TIMing

arm_source : {RUN I IuIACHine {I | 2Ilr
pod_list : {NONE | <pod:tum> [, <podJrum> J...I
pod_num: {1]12 l3l4l5I
machine_name : string of up to 10 alphanumeic characten

Figure 1(F1. Machine Subsystem Syntax Diagram

MACHine Subsystem
1G|2

HP 16529./16538
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mach i ne_nome I------~

TYPE? 1-----------------"
16510/SX02

arm_source = {RUN I MACHine {l 1 2}}
pod_list = {NONE 1 <pod_num > [, <pod_num > J... }
pod_num = {l 12 13 1415}
machine_name = string ofup to 10 alphanumeric characters

Figure 10-1. Machine Subsystem Syntax Diagram

MACHine Subsystem
10-2
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machine_nome~---------~

TYPE? 1------------------"
16510/SX02

arm_source = {RUN I MACHine {l 1 2}}
pod_list = {NONE 1 <pod_num > [, <pod_num > J... }
pod_num = {l 12 13 14 15}
machine_name = string ofup to 10 alphanumeric characters

Figure 10-1. Machine Subsystem Syntax Diagram

MACHine Subsystem
10-2
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MACHine

MACHine

Command Syntax:

HP 16528/16s38
Programming Reference

where:

<N> li= {1 12} (thenumberof themachine)

Example: oUTPUT xXX; ": MACHINEl : NAt-tE 'DRAMTEST "'

selec{or

The I\,IACHine < N > selector specifies which of the two anallzers
(machines) available in the HP L652B153B the commands or queries
following will refer to. Since the MACHine < N > command is a root
level mmmand, it wiil normally appear as the first element of a compound
header.

:MACHine < N >

MACHine Subsystem
1&3

MACHine

MACHine

selector

The MACHine < N> selector specifies which of the two analyzers
(machines) available in the HP 1652B/53B the commands or queries
following will refer to. Since the MACHine < N> command is a root
level command, it will normally appear as the fIrst element of a compound
header.

Command Syntax: :MACHine < N>

where:

<N>

Example:

HP 16528/16538
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:: = {112} (the number of the machine)

OUTPUT XXX; ":MACHINEl:NAME 'DRAMTEST'"

MACHine Subsystem
10-3

MACHine

MACHine

selector

The MACHine < N> selector specifies which of the two analyzers
(machines) available in the HP 1652B/53B the commands or queries
following will refer to. Since the MACHine < N> command is a root
level command, it will normally appear as the fIrst element of a compound
header.

Command Syntax: :MACHine < N>

where:

<N>

Example:

HP 16528/16538
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:: = {112} (the number of the machine)

OUTPUT XXX; ":MACHINEl:NAME 'DRAMTEST'"

MACHine Subsystem
10-3



ARM

ARM

MACHine Subsystem
1&4

command/query

The ARM co--and specifies the arming source of the specified analyzrr
(machine).

The ARM query returns the source that the current analyzer (machine)
will be armed by.

Command Syntax: :MACHine{l12}:ARM <arm_souroe>

where:

< arm_source > ': = {RUN I MACHine{ 1 l2I I BNC I SCOPe}

Example: oUTPUT XXX ; " : l-tAcHI NEI : ARt"t I-IACHINE2"

Query Syntax: :MACHine {112}:ARM?

Returned Format: [:MACHine {1 f 2}:ARMJ <arm_souroe> <NL>

Example: 10 DIM String$ tlool
20 OUTPUT )OOC ':MACHINEI:ARM?"

30 ENTER )OOC String$

40 PRINT String$

50 END

HP 16528,/16538
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ARM

ARM command/query

The ARM command specifies the arming source of the specified analyzer
(machine).

The ARM query returns the source that the current analyzer (machine)
will be armed by.

Command Syntax: :MACHine{112}:ARM <arm_source>

where:

<arm_source>

Example:

Query Syntax:

Returned Format:

Example:

MACHine Subsystem
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::= {RUNIMACHine.{112}IBNCISCOPe}

OUTPUT XXX;":MACHINEl:ARM MACHINE2"

:MACHine {112}:ARM?

[:MACHine {112}:ARM] <arm_source> <NL>

10 DIM StringS [100]

20 OUTPUT XXX; M: MACHINE1 :ARM?"

30 ENTER XXX; String$

40 PRINT StringS

50 END

HP 16528/16538
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ARM

ARM command/query

The ARM command specifies the arming source of the specified analyzer
(machine).

The ARM query returns the source that the current analyzer (machine)
will be armed by.

Command Syntax: :MACHine{112}:ARM <arm_source>

where:

<arm_source>

Example:

Query Syntax:

Returned Format:

Example:

MACHine Subsystem
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::= {RUNIMACHine.{112}IBNCISCOPe}

OUTPUT XXX;":MACHINEl:ARM MACHINE2"

:MACHine {112}:ARM?

[:MACHine {112}:ARM] <arm_source> <NL>

10 DIM StringS [100]

20 OUTPUT XXX; M: MACHINE1 :ARM?"

30 ENTER XXX; String$

40 PRINT StringS

50 END

HP 16528/16538
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ASSign

ASSign command/query

The ASSign co'nmand assigns pods to a particular analyzer (machine).

The ASSign query returns which pods are assigned to the current atalyznr
(machine).

Command Syntax :MACHine{i l2}:ASSign <pod_tist>

where:

<pod_list> ll= {NONEI <pod #>I, <pod #>J...}
<pod#> ir= {1l2l3l4ls}

E><ample:

Query Syntax:

Returned Format:

Example:

HP 16s28/16s38
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OUTPUT XXX;":MACHINEl:ASSIGN 5, 2, 1"

:MACHine {1 l2}:ASSign?

[:MACHINE {1 l2}:ASSignJ <pod_list> < NL>

10 DIM String$ [100]
20 0UTPUT XXX ; " :MACHII{EI :ASSIGN?"

30 ENTER XXX; Str i ng$

40 PRINT String$
50 END

MACHine Subsystem
1G5

ASSign

ASSign

command/query

The ASSign command assigns pods to a particular analyzer (machine).

The ASSign query returns which pods are assigned to the current analyzer
(machine).

Command Syntax: :MACHine{112}:ASSign <pod_list>

where:

<podJist>
<pod #>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = {NONEI <pod #> [, <pod #> ]...}

:: = {112131 4 15}

OUTPUT XXX;":MACHINE1:ASSIGN 5, 2, 1"

:MACHine {112}:ASSign?

[:MACHINE {112}:ASSign] <pod_list> <NL>

10 DIM StringS [100]
20 OUTPUT XXX;":MACHINE1:ASSIGN?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

MACHine Subsystem
10-5

ASSign

ASSign

command/query

The ASSign command assigns pods to a particular analyzer (machine).

The ASSign query returns which pods are assigned to the current analyzer
(machine).

Command Syntax: :MACHine{112}:ASSign <pod_list>

where:

<pod_list>

<pod #>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = {NONEI <pod #> [, <pod #> ]...}

:: = {112131415}

OUTPUT XXX;":MACHINE1:ASSIGN 5, 2, 1"

:MACHine {112}:ASSign?

[:MACHINE {112}:ASSign] <pod_list> <NL>

10 DIM StringS [100]
20 OUTPUT XXX;":MACHINE1:ASSIGN?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

MACHine Subsystem
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AUToscale

AUToscale command

The AUToscale command causes the crurent analyzer (machine) to
autoscale if the current machine is s timing anal@r. If the current
machine is not 3 timing analyzer, the AUToscale command is ignored.

AUToscale is an Overlapped Command. Overlapped Commands allow
execution of subsequent commands while the logic analyzer operations
initiated by the Overlapped Command are still in progress. Command
overlapping can be avoided by usrng the *OPC and *WAI commands in
conjunction with AUToscale (see chapter 5, nCommon Commands.")

When the AUToscale command is issued, existing timin g analyzer
configrrrations are erased and the other analyzer is turned off.

: MACHine { 1 | 2} :AUToscale

Nore {$

Command Syntax:

Example: oUTPUT

MACHine Subsystem
1(F6

HP 16528/16538
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AUToscale

AUToscale

I
Note II

Command Syntax:

Example:

MACHine Subsystem
10-6

command

The AUToscale command causes the current analyzer (machine) to
autoscale if the current machine is a timing analyzer. If the current
machine is not a timing analyzer, the AUToscale command is ignored.

AUToscale is an Overlapped Command. Overlapped Commands allow
execution of subsequent commands while the logic analyzer operations
initiated by the Overlapped Command are still in progress. Command
overlapping can be avoided by using the *OPC and *WAI commands in
conjunction with AUToscale (see chapter 5, "Common Commands.")

When the AUToscale command is issued, existing timing analyzer
configurations are erased and the other analyzer is turned off.

:MACHine{112}:AUToscale

OUTPUT XXX;":MACHINE1:AUTOSCALE"

HP 16528/16538
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AUToscale

AUToscale

I
Note 0

Command Syntax:

Example:

MACHine Subsystem
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command

The AUToscale command causes the current analyzer (machine) to
autoscale if the current machine is a timing analyzer. If the current
machine is not a timing analyzer, the AUToscale command is ignored.

AUToscale is an Overlapped Command. Overlapped Commands allow
execution of subsequent commands while the logic analyzer operations
initiated by the Overlapped Command are still in progress. Command
overlapping can be avoided by using the *OPC and *WAI commands in
conjunction with AUToscale (see chapter 5, "Common Commands.")

When the AUToscale command is issued, existing timing analyzer
configurations are erased and the other analyzer is turned off.

:MACHine{112}:AUToscale

OUTPUT XXX;":MACHINE1:AUTOSCALE"

HP 16528/16538
Programming Reference
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NAME
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command/query

The NAME command allows you to assign a name of up to 10 characters
to a particular anlalyzrr (machine) for easier identification.

The NAME query returns the current analqrzer nrme ali an ASCII string.

Command Syntax: :MACHine{l12}:NAME <machine_name>

where:

< machine_name > :: = string ot up to 10 alphanumeric characters

Example: oUTPUT xxX;":itACHIilEl:NArlE'DRAtr{TtST"'

Query Syntax: :MACHine{r l2}:NAME?

Returned Format: [MACHina{1 l2i:NAME] <machine name> <NL>

Example: to DIM String$ [1oo]
20 0UTPUT XXX ; " : I'IACHINEl : NAI,{E?"

30 ENTER XXX ; Str i ng$

40 PRINT String$
50 END

MACHine Subsystem
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NAME

NAME

command/query

The NAME command allows you to assign a name of up to 10 characters
to a particular analyzer (machine) for easier identification.

The NAME query returns the current analyzer name as an ASCII string.

Command Syntax: :MACHine{112}:NAME <machine_name>

where:

<machine_name>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = string of up to 10 alphanumeric characters

OUTPUT XXX;":MACHINE1:NAME 'DRAMTEST'"

:MACHine{112}:NAME?

[MACHine{112}:NAME] <machine name> <NL>

10 DIM String$ [100]
20 OUTPUT XXX;":MACHINE1:NAME?"
30 ENTER XXX;String$
40 PRINT String$
50 END

MACHine Subsystem
10-7

NAME

NAME

command/query

The NAME command allows you to assign a name of up to 10 characters
to a particular analyzer (machine) for easier identification.

The NAME query returns the current analyzer name as an ASCII string.

Command Syntax: :MACHine{112}:NAME <machine_name>

where:

<machine_name>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = string of up to 10 alphanumeric characters

OUTPUT XXX;":MACHINE1:NAME 'DRAMTEST'"

:MACHine{112}:NAME?

[MACHine{112}:NAME] <machine name> <NL>

10 DIM String$ [100]
20 OUTPUT XXX;":MACHINE1:NAME?"
30 ENTER XXX;String$
40 PRINT String$
50 END

MACHine Subsystem
10-7



TYPE

TYPE

Command Syntax:

where:

< anallzer type >

Example:

Query Syntax:

Returned Format:

Example:

MACHine Subsystem
10-g

:: = {OFF I STATe I TlMing }

OUTPUT XXX; " :lvlACHINEl :TYPE STATE"

:MACHine{ 1 l2}:TYPE?

[:MACHine{1 f 2}:WPE] <analyzer tyrye > < NL>

10 DItl String$ [100]
20 0UTPUT XXX ; " : l.lACHINE1 : TYPE?"

30 EiiTER XXX ; Str i ng$

40 PRINT String$
50 END

commandlquery

The T\?E command specifies what type a specified anal@r (machine)
will be. The analpr tlpes are state s1 [iming. The TnE command atso
allows you to turn off a particular machine.

n't" q!$ Ody one of the two analpers can be specified 35 3 timing anallzer at one

The TY?E query returns the current analper tlpe for the specified
analyznr.

:MACHine{1 l2}:WPE < analyzer type >

HP 16528/16s38
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TYPE

TYPE

I
Note"

command/query

The TYPE command specifies what type a specified analyzer (machine)
will be. The analyzer types are state or timing. The TYPE command also
allows you to tum off a particular machine.

Only one of the two analyzers can be specified as a timing analyzer at one
time.

The TYPE query returns the current analyzer type for the specified
analyzer.

Command Syntax: :MACHine{112}:TYPE <analyzer type>

where:

< analyzer type >

Example:

Query Syntax:

Returned Format:

Example:

MACHine Subsystem
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::= {OFFISTATeITIMing}

OUTPUT XXX;":MACHINE1:TYPE STATE"

:MACHine{112}:TYPE?

[:MACHine{112}:TYPE] < analyzer type > < NL >

10 DIM StringS [100J
20 OUTPUT XXX;":MACHINE1:TYPE?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

HP 16528/16538
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TYPE

TYPE

I
Note 0

command/query

The TYPE command specifies what type a specified analyzer (machine)
will be. The analyzer types are state or timing. The TYPE command also
allows you to tum off a particular machine.

Only one of the two analyzers can be specified as a timing analyzer at one
time.

The TYPE query returns the current analyzer type for the specified
analyzer.

Command Syntax: :MACHine{112}:TYPE <analyzer type>

where:

< analyzer type >

Example:

Query Syntax:

Returned Format:

Example:

MACHine Subsystem
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::= {OFFISTATeITIMing}

OUTPUT XXX;":MACHINE1:TYPE STATE"

:MACHine{112}:TYPE?

[:MACHine{112}:TYPE] <analyzer type > <NL>

10 DIM StringS [100J
20 OUTPUT XXX;":MACHINE1:TYPE?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

HP 16528/16538
Programming Reference
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Introduction
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The SFORmat subsystem contains the commands available for the State
Format menu in the HP 16528,/538 logic analyznr. These @mmands are:

. CLOCk
o CPERiod
o I-ABel
. MASTeT
o REMove
o SLAVe
o THReshold

Figure 11-1. SFORmat Subsystem Syntax Diagram

SFORmat Subsystem
1 1-1

pod-specificotion

SFORmat SUbsystem 11
Introduction The SFORmat subsystem contains the commands available for the State

Format menu in the HP 1652B/53B logic analyzer. These commands are:

• CLOCk

• CPERiod

• LABel

• MASTer

• REMove

• SLAVe

• THReshold

Figure 11-1. SFORmat Subsystem Syntax Diagram
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SFORmat SUbsystem 11
Introduction The SFORmat subsystem contains the commands available for the State

Format menu in the HP 1652B/53B logic analyzer. These commands are:

• CLOCk

• CPERiod

• LABel

• MASTer

• REMove

• SLAVe

• THReshold

Figure 11-1. SFORmat Subsystem Syntax Diagram
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MASTeT c I ock-spec

SLAVe c I ock-spec

THResho I d<N>

THReshc I d<N>?

(N> : {I l2 l3 l4l sI
GT = GreaterThan60ns
W = Less Than 60ns
name : string of up to 6 alphanumeric characten
polarity = {POSitive I NEGative}
pod-specilication : format (integerfrom 0 to 655j5) for a pod (pods are assigned in dcueasing order)
cfock_id:VlKlLlMlN],
clock_spec : IOFF I RISing I FALLing I BOTH I LOW I HIGHI
yalue : vohage (real number) -9.9 to +9.9

Figure 11-1. SFORmat Subsystem Syntax Diagram (continued)

SFORmat Subsystem
11-2
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THResho I d<N>? ~----------------------
16510507

<N> = {l 12 13 1415}
GT = Greater Than 60 ns
LT =Less Than 60 ns
name = string ofup to 6 alphanumeric characters
polarity = {POSitive I NEGative}
pod_specification = fonnat (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)
clock_id = {J IK ILIM I N}
clock_spec = {OFF I RISing IFALLing IBOTH ILOW IHIGH}
value = voltage (real number) -9.9 to + 9.9

Figure 11-1. SFORmat Subsystem Syntax Diagram (continued)

SFORmat Subsystem
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THResho I d<N>? t-.----------------------"
16510507

<N> = {l 12 13 1415}
GT = Greater Than 60 ns
LT = Less Than 60 ns
name = string ofup to 6 alphanumeric characters
polarity = {POSitive I NEGative}
pod_specification = fonnat (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)
clock_id = {J IK ILIM I N}
clock_spec = {OFF I RISing IFALLing IBOTH ILOW IHIGH}
value = voltage (real number) -9.9 to + 9.9

Figure 11-1. SFORmat Subsystem Syntax Diagram (continued)
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SFORmat

SFORmat selector

The SFORmat (State Format) selector is used as a part of a compound
header to access 1f,s s,sttings in the State Format menu. It always follows
the MACHine selector because it selects a branch directlv below the
MACHine level in the command tree.

Command Syntax: :MAGHine{1 l2}:SFORrnat

Example: ouTpuT XXX ; " : ptAcHINEz : sF0RMAT :I'IASTER J, RISING"

HP 16s2Bl16538
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SFORmat Subsystem
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SFORmat

Command Syntax:

Example:
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SFORmat

selector

The SFORmat (State Format) selector is used as a part of a compound
header to access the settings in the State Format menu. It always follows
the MACHine selector because it selects a branch directly below the
MACHine level in the command tree.

:MACHine{112}:SFORmat

OUTPUT XXX;":MACHINE2:SFORMAT:MASTER J, RISING"

SFORmat Subsystem
11-3

SFORmat

Command Syntax:

Example:
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SFORmat

selector

The SFORmat (State Format) selector is used as a part of a compound
header to access the settings in the State Format menu. It always follows
the MACHine selector because it selects a branch directly below the
MACHine level in the command tree.

:MACHine{112}:SFORmat

OUTPUT XXX;":MACHINE2:SFORMAT:MASTER J, RISING"

SFORmat Subsystem
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cLock

cLock command/query

The CLOCk command selects the clocking mode for a given pod when the
pod is assigned to the state analyzer. When the NORMaI option is
specified the pod will sample all 16 chennels on the master clock. When
the MIXed option is specified, the upper 8 bits will be sampled by the
master clock and the lower 8 bits will be sampled by the slave clock.
When the DEMultiplex option is specified, the lower 8 bits will be
sampled on the slave clock and then sampled again on the master clock.
The master clock always follows the slave clock when both are used.

The CLOCk query returns the current clocking mode for a given pod.

Command Syntax: :MACHine{l I2}:SFORmaTCLOCk<N> <ctock_mode>

where:

< N > :: = pod {1 12l3l4 ls}
<clock_mode> 1;= {NQRMal I MXed I DEMultiplex}

Example: 0UTPUT xXX ; " : I-IACHINEI : SFoRMAT : CLOCK2 NoRMAL"

Query Syntaxi :MACHine{l l2}:SFORmat:CLOCk < N > ?

Returned Format: [:MACHine{l |2}:SFORmaI:GLOCK< N > ] <ctock mode > < NL>

Example: 10 DIM Stringg ttool
20 OUTPUT XXX; " :IIACHINt1 : SF0RMAT:CL0CKZ?"

30 ENTER XXX; Str i ng$

40 PRINT String$
50 E r{D

SFORmat Subsystem
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CLOCk

CLOCk command/query

The CLOCk command selects the clocking mode for a given pod when the
pod is assigned to the state analyzer. When the NORMal option is
specified, the pod will sample all 16 channels on the master clock. When
the MIXed option is specified, the upper 8 bits will be sampled by the
master clock and the lower 8 bits will be sampled by the slave clock.
When the DEMultiplex option is specified, the lower 8 bits will be
sampled on the slave clock and then sampled again on the master clock.
The master clock always follows the slave clock when both are used.

The CLOCk query returns the current clocking mode for a given pod.

Command Syntax: :MACHine{112}:SFORmatCLOCk<N> <clock_mode>

where:

<N>
< clock_mode>

Example:

Query Syntax:

Returned Format:

Example:

SFORmat Subsystem
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:: = Pod {112131415}
:: = {NORMal I MIXed I DEMultiplex}

OUTPUT XXX;":MACHINE1:SFORMAT:CLOCK2 NORMAL"

:MACHine{112}:SFORmatCLOCk < N>?

[:MACHine{112}:SFORmatCLOCK< N>] <clock_mode> < NL>

10 DIM String$ [100]
20 OUTPUT XXX; ":MACHINE1:SFORMAT:CLOCK2?"
30 ENTER XXX; String$
40 PRINT String$
50 END
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CLOCk

CLOCk command/query

The CLOCk command selects the clocking mode for a given pod when the
pod is assigned to the state analyzer. When the NORMal option is
specified, the pod will sample all 16 channels on the master clock. When
the MIXed option is specified, the upper 8 bits will be sampled by the
master clock and the lower 8 bits will be sampled by the slave clock.
When the DEMultiplex option is specified, the lower 8 bits will be
sampled on the slave clock and then sampled again on the master clock.
The master clock always follows the slave clock when both are used.

The CLOCk query returns the current clocking mode for a given pod.

Command Syntax: :MACHine{112}:SFORmatCLOCk<N> <clock_mode>

where:

<N>
< clock_mode>

Example:

Query Syntax:

Returned Format:

Example:

SFORmat Subsystem
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:: = Pod {112131415}
:: = {NORMal I MIXed I DEMultiplex}

OUTPUT XXX;":MACHINE1:SFORMAT:CLOCK2 NORMAL"

:MACHine{112}:SFORmatCLOCk < N>?

[:MACHine{112}:SFORmatCLOCK< N>] <clock_mode> < NL>

10 DIM String$ [100]
20 OUTPUT XXX; ":MACHINE1:SFORMAT:CLOCK2?"
30 ENTER XXX; String$
40 PRINT String$
50 END

HP 16528/16538
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CPERiod
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command/query

The CPERiod co--and allows you to set the state anallzer for input
clock periods of greater than or less than 60 ns. Either LT or GT can be
specified. LT signifies a state input clock period of less than 60 ns, and
GT signifies a period of greater than 60 ns.

Because count taeging requires 3 minimum clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the TAG command is in
the STRace subsystem). When tle clock period is set to Less Than, count
tagging is turned off. When count tagging is set to either state or time, the
clock period is automatically set to Greater Than.

The CPERiod query returns the current setting of clock period.

command syntax: :MAGHine{1 l2}:sFoRmarcPERiod {LTIGT}

where:

GT :: - greater than 60 ns

LT :: = less than 60 ns

Example: oUTPUT xXX; " : l,lAcHI NEz : SFoRMAT: CPERIoD GT"

Query Syntax: :MACHine{1 l2}:SFORmat:CPERiod?

Returned Format: [:MACHine{1 l2}:SFORmat:CPERiodJ {GT I LT} < NL>

Example: 1o D It,t Str i ngg [1oo]
20 OUTPUT XXX; " : I'{ACHI NEZ : SF0Ri-|AT: CPERI0D?

30 TNTER XXX; Str i ng$

40 PRINT String$
50 END

SFORmat Subsystem
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CPERiod

CPERiod

command/query

The CPERiod command allows you to set the state analyzer for input
clock periods of greater than or less than 60 ns. Either LT or GT can be
specified. LT signifies a state input clock period of less than 60 ns, and
GT signifies a period of greater than 60 ns.

Because count tagging requires a minimum clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the TAG command is in
the STRace subsystem). When the clock period is set to Less Than, count
tagging is turned off. When count tagging is set to either state or time, the
clock period is automatically set to Greater Than.

The CPERiod query returns the current setting of clock period.

Command Syntax: :MACHine{112}:SFORmatCPERiod {LTIGT}

where:

GT

LT

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = greater than 60 ns

:: = less than 60 ns

OUTPUT XXX;":MACHINE2:SFORMAT:CPERIOD GT"

:MACHine{112}:SFORmat:CPERiod?

[:MACHine{112}:SFORmat:CPERiod] {GTILT}<NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:CPERIOD?
30 ENTER XXX; String$
40 PRINT String$
50 END
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CPERiod

CPERiod

command/query

The CPERiod command allows you to set the state analyzer for input
clock periods of greater than or less than 60 ns. Either LT or GT can be
specified. LT signifies a state input clock period of less than 60 ns, and
GT signifies a period of greater than 60 ns.

Because count tagging requires a minimum clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the TAG command is in
the STRace subsystem). When the clock period is set to Less Than, count
tagging is turned off. When count tagging is set to either state or time, the
clock period is automatically set to Greater Than.

The CPERiod query returns the current setting of clock period.

Command Syntax: :MACHine{112}:SFORmatCPERiod {LTIGT}

where:

GT

LT

Example:

Query Syntax:

Returned Format:

Example:
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:: = greater than 60 ns

:: = less than 60 ns

OUTPUT XXX;":MACHINE2:SFORMAT:CPERIOD GT"

:MACHine{112}:SFORmat:CPERiod?

[:MACHine{112}:SFORmat:CPERiod] {GTILT}<NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:CPERIOD?
30 ENTER XXX; String$
40 PRINT String$
50 END

SFORmat SUbsystem
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lABel
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command/query

The I-ABel mmmand allows you to specify polarity and assrgn channels to
new or existing labels. If the specified label name does not match an
existing label namer a new label wiil be created.

The order of the pod-specification pirameters is signincant. The first one
listed will match the highest-numbered pod assigned to the machine
you're usitg. Each pod specification after that is assigned to the
asxt-highest-numbered pod. This way they match the left-to-rigbt
descending order of the pods you see on the Format display. Not
including enough pod specifications results in the lowest-nu-'bered
pod(s) being assigted a value of zero (all channsls excluded). If you
include more pod specifications than there are pods for that machine, the
extra ones will be ignored. However, an error is reported anytime more
than five pod specifications are listed.

The polarity can be specified at any point after the label name.

Since pods contain 16 chgnnels, the format value for a pod must be
between 0 and 65535 (2to-1). 'When giving the pod assignment in bioary
(base 2), each bit will correspond to a single channel. A u1" in a bit
position means the associated chattnel in that pod is assigned to that pod
and bit. A nOu in a bit position means the associated chat"tel in that pod is
excluded from the label. For example, assigrnin g #8IL1100L100 is
equivalent to entering t'......* * * *..*'t..tt through the front-panel user
interface.

A label can not have a total of more than 32 channels assigned to it.

The LABeI query returns the current specification for the selected (bV
name) label. If the label does not exist, nsthing is returned. The polarity
is always returned as the first parameter. Numbers are always returned in
decimal format.
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LABel
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command/query

The LABel command allows you to specify polarity and assign channels to
new or existing labels. If the specified label name does not match an
existing label name, a new label will be created.

The order of the pod-specification parameters is significant. The first one
listed will match the highest-numbered pod assigned to the machine
you're using. Each pod specification after that is assigned to the
next-highest-numbered pod. This way they match the left-to-right
descending order of the pods you see on the Format display. Not
including enough pod specifications results in the lowest-numbered
pod(s) being assigned a value of zero (all channels excluded). If you
include more pod specifications than there are pods for that machine, the
extra ones will be ignored. However, an error is reported anytime more
than five pod specifications are listed.

The polarity can be specified at any point after the label name.

Since pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (216_1). When giving the pod assignment in binary
(base 2), each bit will correspond to a single channel. A "1" in a bit
position means the associated channel in that pod is assigned to that pod
and bit. A "0" in a bit position means the associated channel in that pod is
excluded from the label. For example, assigning #B1111001100 is
equivalent to entering " ****..*•.." through the front-panel user
interface.

A label can not have a total of more than 32 channels assigned to it.

The LABel query returns the current specification for the selected (by
name) label. If the label does not exist, nothing is returned. The polarity
is always returned as the rust parameter. Numbers are always returned in
decimal format.
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LABel

SFORmat Subsystem
11-6

command/query

The LABel command allows you to specify polarity and assign channels to
new or existing labels. If the specified label name does not match an
existing label name, a new label will be created.

The order of the pod-specification parameters is significant. The first one
listed will match the highest-numbered pod assigned to the machine
you're using. Each pod specification after that is assigned to the
next-highest-numbered pod. This way they match the left-to-right
descending order of the pods you see on the Format display. Not
including enough pod specifications results in the lowest-numbered
pod(s) being assigned a value of zero (all channels excluded). If you
include more pod specifications than there are pods for that machine, the
extra ones will be ignored. However, an error is reported anytime more
than five pod specifications are listed.

The polarity can be specified at any point after the label name.

Since pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (216_1). When giving the pod assignment in binary
(base 2), each bit will correspond to a single channel. A "1" in a bit
position means the associated channel in that pod is assigned to that pod
and bit. A "0" in a bit position means the associated channel in that pod is
excluded from the label. For example, assigning #B1111001100 is
equivalent to entering " ****..*•.." through the front-panel user
interface.

A label can not have a total of more than 32 channels assigned to it.

The LABel query returns the current specification for the selected (by
name) label. If the label does not exist, nothing is returned. The polarity
is always returned as the rust parameter. Numbers are always returned in
decimal format.
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l-ABel

COmmand Syntax: :MACHine{l l2}:SFORrnat:LABel <name>[, {<polarity> | <assignment>}]...

where:

<namo> ::= string of uptoGalphanumericcharac.ters
<polarity> ;;= {POSitive I NEGative}

<assignment> :: = format (intsger trom 0 to 65535) tor a pod (pods are assigned in decreasing order)

Examples: 0UTPUT xxX;":IIACHINE2:SF0RI.IAT:LABEL 'STAT" PoSITM, 65535,127,40312'
OUTPUT XXX;":iIACHINE2:SFORHAT:LABEL 'SIG l' , 64, l?, 0, 20, IIEGATM"
OUTPUT XXX;":ttlACHIl{El:SF0R}iAT:LABEL 'ADDR', t{EG, #80011110010101010"

Query Syntax: :MAGHine{1 l2}:SFORmatl-ABel? <name >

Returned Format: [:MACHineil l2i:SFORrnat:l-ABel] <name>,<polarity>[, <assignment>1..,<NL>

Example: 10 DIll strins$[1oo]
20 0UTPUT XXX; " :IIACHINE2 : SF0RMAT: LABEL?'DATA"'
30 EI{TER XXX Str i ng$

40 PRINT String$
50 END

HP 1652B./16s38
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LABel

Command Syntax: :MACHine{112}:SFORmat:LABeI <name> [, {<polarity> 1 <assignment> }] ...

where:

<name>

<polarity>

< assignment>

Examples:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = {POSitive 1NEGative}

:: = format (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)

OUTPUT XXX;":MACHINE2:SFORMAT:LABEL 'STAT', POSITIVE, 65535,127,40312"
OUTPUT XXX;":MACHINE2:SFORMAT:LABEL 'SIG 1', 64, 12, 0, 20, NEGATIVE"
OUTPUT XXX;":MACHINEl:SFORMAT:LABEL 'ADDR', NEG, 180011110010101010"

:MACHine{1 12}:SFORmat:LABel? < name>

[:MACHine{112}:SFORmat:LABeI] <name>, <polarity> [, <assignment> ]... < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:LABEL? 'DATA'"
30 ENTER xxx String$
40 PRINT String$
50 END

SFORmat Subsystem
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LABel

Command Syntax: :MACHine{112}:SFORmat:LABeI <name> [, {<polarity> 1 <assignment> }] ...

where:

<name>

<polarity>

< assignment>

Examples:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = {POSitive 1NEGative}

:: = format (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)

OUTPUT XXX;":MACHINE2:SFORMAT:LABEL 'STAT', POSITIVE, 65535,127,40312"
OUTPUT XXX;":MACHINE2:SFORMAT:LABEL 'SIG 1', 64, 12, 0, 20, NEGATIVE"
OUTPUT XXX;":MACHINEl:SFORMAT:LABEL 'ADDR', NEG, 180011110010101010"

:MACHine{1 12}:SFORmat:LABel? < name>

[:MACHine{112}:SFORmat:LABeI] <name>, <polarity> [, <assignment> ]... < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:LABEL? 'DATA'"
30 ENTER xxx String$
40 PRINT String$
50 END

SFORmat Subsystem
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MASTeT

MASTeT

Note l!$

Command Syntax:

where:

< clock_id >
< clock_spec >

command/query

The MASTeT clock command allows you to specify a master clock for a
grven machine. The master clock is used in all clocking modes (Normal,
Mixed, ed Demultiplexed). Each command deals with only one clock
(J,KL,M,N); therefore, a complete clock specification requires five
commands, one for each clock. Edge specifications (RISing, FALLing, or
BOTH) ate ORed. I-evel specifications (LOW or HIGH) are AIrIDed.

At least one clock edge must be specified.

The I\dASTer query returns the clock specification for the specified clock.

:MACHine{1 l2}:SFORmat:MASTer < clock_id >, < clock_spec >

ulKlLlMlN)
{OFF I RlSins I FALUng IBOrH I LOwl HIGH)

HP 16s2Bl16s3B
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Example: ouTpuT XXX; " :MACHINEz : SFoRMAT:MASTER J, RISING"

Ouery Syntax: :MACHine{l l2i:SFORrnarMASTer? <ctock_ld>

Retumed Format: [:MACHine{t l2}:SFORmarMASTer] <ctock_id>,<ctock_sp€c> <NL>

Example: 10 DIr't stringg [1oo]
20 OUTPUT XXX ; " : i,lACHI NEz : SF0RMAT : MASTER?<c lock i d>"
30 ENTER XXX String$
40 PR I NT Str i ng$

50 END

SFORmat Subsystem
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MASTer

MASTer

I
Note"

command/query

The MASTer clock command allows you to specify a master clock for a
given machine. The master clock is used in all clocking modes (Normal,
Mixed, and Demultiplexed). Each command deals with only one clock
(J,K,L,M,N); therefore, a complete clock specification requires five
commands, one for each clock. Edge specifications (RISing, FALLing, or
BOTH) are ORed. Level specifications (LOW or HIGH) are ANDed.

At least one clock edge must be specified.

The MASTer query returns the clock specification for the specified clock.

Cummand Syntax: :MACHine{112}:SFORmat:MASTer <clock_id>,<clock_spec>

where:

<clock_id>

<clock_spec>

Example:

Query Syntax:

Returned Format:

Example:

SFORmat SUbsystem
11-8

::= {JIKILIMIN}
:: = {OFF IRISing IFALling IBOTH ILOWIHIGH}

OUTPUT XXX;":MACHINE2:SFORMAT:MASTER J, RISING"

:MACHine{112}:SFORmat:MASTer? <clock_id>

[:MACHine{112}:SFORmat:MASTer] <clock_id >, <clock_spec> < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:MASTER?<clock_id>"
30 ENTER xxx StringS
40 PRINT StringS
50 END

HP 16528/16538
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MASTer

MASTer

I
Note !II

command/query

The MASTer clock command allows you to specify a master clock for a
given machine. The master clock is used in all clocking modes (Normal,
Mixed, and Demultiplexed). Each command deals with only one clock
(J,K,L,M,N); therefore, a complete clock specification requires five
commands, one for each clock. Edge specifications (RISing, FALLing, or
BOTH) are ORed. Level specifications (LOW or HIGH) are ANDed.

At least one clock edge must be specified.

The MASTer query returns the clock specification for the specified clock.

Cummand Syntax: :MACHine{112}:SFORmat:MASTer <clock_id>,<clock_spec>

where:

<clock_id>
<clock_spec>

Example:

Query Syntax:

Returned Format:

Example:

SFORmat Subsystem
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::= {JIKILIMIN}
:: = {OFF IRISing IFALling IBOTH ILOWIHIGH}

OUTPUT XXX;":MACHINE2:SFORMAT:MASTER J, RISING"

:MACHine{112}:SFORmat:MASTer? <clock_id>

[:MACHine{112}:SFORmat:MASTer] <clockJd>,<clock_spec> <NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:MASTER?<clock_id>"
30 ENTER XXX StringS
40 PRINT StringS
50 END
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REMove

HP 16s28/16538
Programming Reference

command

The REMove command allows vou to delete all labels or anv one label for
a given machine.

Command Syntax: :MACHine{l l2}:SFORmatREMove {<name> lALr }

where:

< name > :: = string of up to 6 alphanumeric characters

Examples: 0UTPUT xXX; " : MACHI NEz : SFoRMAT : REi'{0VE 'A ' r'!

0UTPUT XXX; " :ilACHINEz : SF0RMAT :REM0VE ALL"

SFORmat Subsystem
1 1-g

REMove

REMove

command

The REMove command allows you to delete all labels or anyone label for
a given machine.

Command Syntax: :MACHine{112}:SFORmat:REMove {<name> IALL}

where:

<name>

Examples:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

OUTPUT XXX;":MACHINE2:SFORMAT:REMOVE 'A'"
OUTPUT XXX;":MACHINE2:SFORMAT:REMOVE ALL"

SFORmat Subsystem
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REMove

REMove

command

The REMove command allows you to delete all labels or anyone label for
a given machine.

Command Syntax: :MACHine{112}:SFORmat:REMove {<name> IALL}

where:

<name>

Examples:

HP 16528/16538
Programming Reference

:: = string of up to 6 alphanumeric characters

OUTPUT XXX;":MACHINE2:SFORMAT:REMOVE 'A'"
OUTPUT XXX;":MACHINE2:SFORMAT:REMOVE ALL"

SFORmat Subsystem
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SIAVe

Sl-AVe

Note {1i

command/query

The SLAVe clock command allows you to specify a slave clock for a glven
6zghins. The slave clock is only used in the Mixed and Demultiplexed
clocking modes. Each command deals with only one clock (J,KL,M,N);
therefore, a complete clock specification requires five commands, one for
each clock. Edge specifications (RISing; FALLiog, or BOTH) are ORed.
Level specifications (LOW or HIGH) are ANDed.

The slave clock must have at least one edge specified.

HP 16528/16s38
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The SLAVe query returns the clock specification for the specified clock.

Command Syntax :MACHine{l l2i:SFORmatSl-AVe < clock_id >, < clock_spec >

where:

<ctock_id> ::= ulKlLlMlNI
<clock_spec> ::= {OFFIRlSing lFALLing IBOTHILOWIHIcHi

Example: oUTPUT xxx;":ilACHINEZ:SFoRI{AT:SLAVE J, RISING"

Query Syntax : MACHine { 1 | 2} : SFORmat Sl-AVe? < clock_id >

Retumed Format: [:MACHine{t l2}:SFORmatS[AVe] <clock_ld>,<clock_spec> <NL>

b<ample: to DIl'{ String$[1oo]
20 0UTPUT XXX; " : I'IACHI NE2 : SF0Rt'lAT: SLAVE? <c lock id>"
30 ENTER XXX String$
40 PRINT String$
50 END

SFORmat Subsystem
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SLAVe

SLAVe

I
Note 1;1

command/query

The SLAVe clock command allows you to specify a slave clock for a given
machine. The slave clock is only used in the Mixed and Demultiplexed
clocking modes. Each command deals with only one clock (J,K,L,M,N);
therefore, a complete clock specification requires five commands, one for
each clock. Edge specifications (RISing, FALLing, or BOTH) are ORed.
Level specifications (LOW or HIGH) are ANDed.

The slave clock must have at least one edge specified.

The SLAVe query returns the clock specification for the specified clock.

Command Syntax: :MACHine{112}:SFORmat:SLAVe <clock_id>,<clock_spec>

where:

<clock_id>

<clock_spec>

Example:

Query Syntax:

Returned Format:

Example:

SFORmat SUbsystem
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::= {JIKILIMIN}
:: = {OFFI RISing IFALUng IBOTH ILOWIHIGH}

OUTPUT XXX;":MACHINE2:SFORMAT:SLAVE J, RISING"

:MACHine{112}:SFORmat:SLAVe? < clock_id >

[:MACHine{112}:SFORmat:SLAVe] <clock_id>,<clock_spec> <NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:SLAVE? <clock_id>"
30 ENTER XXX String$
40 PRINT String$
50 END
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SLAVe

SLAVe

I
Note"

command/query

The SLAVe clock command allows you to specify a slave clock for a given
machine. The slave clock is only used in the Mixed and Demultiplexed
clocking modes. Each command deals with only one clock (J,K,L,M,N);
therefore, a complete clock specification requires five commands, one for
each clock. Edge specifications (RISing, FALLing, or BOTH) are ORed.
Level specifications (LOW or HIGH) are ANDed.

The slave clock must have at least one edge specified.

The SLAVe query returns the clock specification for the specified clock.

Command Syntax: :MACHine{112}:SFORmat:SLAVe <clock_id>,<clock_spec>

where:

<clock_id>

<clock_spec>

Example:

Query Syntax:

Returned Format:

Example:

SFORmat SUbsystem
11-10

::= {JIKILIMIN}
:: = {OFFI RISing IFALUng IBOTH ILOWIHIGH}

OUTPUT XXX;":MACHINE2:SFORMAT:SLAVE J, RISING"

:MACHine{112}:SFORmat:SLAVe? < clock_id >

[:MACHine{112}:SFORmat:SLAVe] <clock_id>,<clock_spec> <NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SFORMAT:SLAVE? <clock_id>"
30 ENTER XXX String$
40 PRINT String$
50 END

HP 16528/16538
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THReshold

Example: 10 D I r'{ va I ueg [t oo]

?0 OUTPUT XXX; " :MACHINtI : SFORMAT :THRESH0LD4?"

30 ENTER XXX; Va I ue$

40 PRINT Value$

50 END

HP 16s28/16538
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command/query

The THReshold command allows you to set the voltage threshold for a
grven pod to ECL, TTL, or a specific voltage from -9.9V to + 9.9V in 0.1
volt increments.

Note {$
On the FIP L6528, the pod thresholds of pods L,2 and 3 can be set
independently. The pod thresholds of pods 4 and 5 are slaved together;
therefore, when you set the threshold on either pod 4 or 5, both thresholds
will be cha.ged to the specified value. On the HP 16538, pods 1 and 2 can
be set independently.

The TTlReshold query returns the current threshold for a given pod.

Command Syntax: :MACHine{1 l2}:SFORmatTHReshold<N> {TTLIECLI <value>}

where:

<N> ::- pod number Ir lel3l4l5)
<value > :: = voltage (real number) -9.9 to +9.9

fiL :: = default value of + 1.6V

ECL :: = default value of -1.3V

Example: oUTPUT xxx ; " :I.IACHINEl : sF0RHAT : THRESHoLDI 4. 0"

Query Syntax! :MACHine{1 l2}:SFORmat:THReshold < N > ?

Returned Format: [:MACHine{ 1 lzI:SFORmat:THReshold < N > J <value > < NL>

SFORmat Subsystem
11-11

THReshold

I
Note 1;1

THReshold

command/query

The THReshold command allows you to set the voltage threshold for a
given pod to EeL, 1TL, or a specific voltage from -9.9V to +9.9V in 0.1
volt increments.

On the HP 1652B, the pod thresholds of pods 1, 2 and 3 can be set
independently. The pod thresholds of pods 4 and 5 are slaved together;
therefore, when you set the threshold on either pod 4 or 5, both thresholds
will be changed to the specified value. On the HP 1653B, pods 1 and 2 can
be set independently.

The THReshold query returns the cmrent threshold for a given pod.

Command Syntax: :MACHine{112}:SFORmat:THReshold<N> {TIll ECll <value>}

where:

<N>

<value>

TIL
ECl

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = pod number t112131415}
:: = voltage (real number) -9.9 to +9.9

:: = default value of + 1.6V

:: = default value of -1.3V

OUTPUT XXX;":MACHINEl:SFORMAT:THRESHOLDl 4.0"

:MACHine{1 12}:SFORmat:THReshold < N> ?

[:MACHine{112}:SFORmatTHReshold < N>] <value> < Nl>

10 DIM Value$ [100J
20 OUTPUT XXX;":MACHINEl:SFORMAT:THRESHOLD4?"
30 ENTER XXX;Value$
40 PRINT Value$
50 END

SFORmat Subsystem
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THReshold

I
Note"

THReshold

command/query

The THReshold command allows you to set the voltage threshold for a
given pod to EeL, 1TL, or a specific voltage from -9.9V to +9.9V in 0.1
volt increments.

On the HP 1652B, the pod thresholds of pods 1, 2 and 3 can be set
independently. The pod thresholds of pods 4 and 5 are slaved together;
therefore, when you set the threshold on either pod 4 or 5, both thresholds
will be changed to the specified value. On the HP 1653B, pods 1 and 2 can
be set independently.

The THReshold query returns the cmrent threshold for a given pod.

Command Syntax: :MACHine{112}:SFORmat:THReshold<N> {TIll ECll <value>}

where:

<N>

<value>

TIL
ECl

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = pod number t112131415}
:: = voltage (real number) -9.9 to +9.9

:: = default value of + 1.6V

:: = default value of -1.3V

OUTPUT XXX;":MACHINEl:SFORMAT:THRESHOLDl 4.0"

:MACHine{1 12}:SFORmat:THReshold < N> ?

[:MACHine{112}:SFORmatTHReshold < N>] <value> < Nl>

10 DIM Value$ [100J
20 OUTPUT XXX;":MACHINEl:SFORMAT:THRESHOLD4?"
30 ENTER XXX;Value$
40 PRINT Value$
50 END

SFORmat Subsystem
11-11
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Figure 12-1. STRace Subsystem Syntax Diagram

The STRace subsystem contains the com-ands available for the State
Trace menu in the HP 16528,1538 logic analyzer. The STRace subsystem
commands are:

o BRANch
o FTND
o PREStore
o RANGe
. RESTart
o SEQuence
o STORe
o TAG
o TERM

STRace Subsystem
12-1

bronch-quo I i f ier to-leve l-num

BRANch<N>?

occurrenceproceed-quol ifier

prestore-guolifier

stort-pottern

stop-pottern

STRace SUbsystem 12
Introduction The STRace subsystem contains the commands available for the State

Trace menu in the HP 1652B/53B logic analyzer. The STRace subsystem
commands are:

• BRANch

• FIND

• PREStore

• RANGe

• RESTart

• SEQuence

• STORe

• TAG

• TERM

branch_qua Ii f i er

proceed_quo I if i er

prestore_quo Ii f i er

stop_pattern

Figure 12-1. STRace Subsystem Syntax Diagram
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STRace SUbsystem 12
Introduction The STRace subsystem contains the commands available for the State

Trace menu in the HP 1652B/53B logic analyzer. The STRace subsystem
commands are:

• BRANch

• FIND

• PREStore

• RANGe

• RESTart

• SEQuence

• STORe

• TAG

• TERM

branch_qua Ii f i er

proceed_quo I if i er

stop_pattern

Figure 12-1. STRace Subsystem Syntax Diagram
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RANGe?

RESTcT t spoce

PERLeve I

restort-quol if ier

REST or l?

SEQu en c e s poce num-of-levels i ev-o f -t r i g

SEQuence?

spoce stcrre-quo i i f ierS TOR e <N>

STORecN>?

s poce

stote-tog-guol ifier

i obe | -nomespoce terrn-id potlern

spoce term-id lobe l-nome

Figure 12-L STRace Subsystem Syntax Diagram (continued)
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res tar t_qua I if i er

num_of_levels

store_qua Ii f i er

Figure 12-1. STRace Subsystem Syntax Diagram (continued)

STRace Subsystem
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OFF .....-.--------r-----------.......-t

PERLevel

res tar t_qua I if i er

num_of_levels

store_qua Ii f i er

Figure 12-1. STRace Subsystem Syntax Diagram (continued)

STRace Subsystem
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branch_qualifisr : < Eralifier>
to-lev-num : integer Irom 1 to trigo level when < N > is less than or eEtal to the triger level, or

frcm (trigerlqel I 1) to <num_of_loels> when <N> is greaterthanthetrigerlevel
procced_qualilier : <Etalifier>
occurrenoe : numberltom l to 65535
prestone_quaf : <qualifier>
label_name : string of up to 6 olphonumeic characten
startlnttcrn ='{#8{0111 . . . I

#Q{ql1l2l3l4lsl6l7\ . .. I

#H{01 I l2l3l4ls16lTlslelAlBlclDlElr} . . . 
I

{0l1l2l3l4lsl6l7l8le} .. . }.
stopJntt€m = "l#B{01/}... I

#Qlol 1l2l3l4lsl6l7I . .. I

#H{01 I 12 l3l4ls 1617 lslelAlB I c lD lE lF} . . . I

l0l 1 l2l3l4ls1617l8le\ . . . |.
rcstart_qualilier = <Etalifier>
num_of_levels = integerftom 2 to Swhen ARM is RUN orftom 2 to 7 otherwise
lev_of_trig : integer Irorn 1 to (number of uisting seEtence levels - 1)
store_qualiligr - < qualifier>
state_tag_qualilier : < qualifier>
tem_id : {AlB lclDlElFlclHlr
patt€m = "1#B{0l1lXI .. . I

#Q101 1 l2l3l4lsl6l7lxI . . . 
I

#HI0l l12lsl4lsl6l7lslelAlBlclDlElFlx). . . I

{01 1 l2l3l4ls1617l8le} . . . I,
qualilier : {AtlWtate I NOSTate | <any_term> | (qressionl[{ANDIORI <upression2>]) 

|

(apression2 [ {AND I ORI < qression I > J ) }
any_tem = {<or_terml> | <and_terml> | <or_term2> land_tem2l
erpressionl : {<or_terml> IOR <or*terml> ]... | <and_terml> IAND <and_terml> J...]
expnession2 = {<or_term2> IOR 1or_term2> ]... | <and_tem2> IAND <andJerm2> ]...]
or_tennl = {A I 

B I C lD llNRange lO(nRangeI
and_teml : {NOTA I NOTB INOTC INOTD llNRange I OWRonge}
or_tein2 : lElFlGlHI
and_tem2 : INOTE I 

NOTF lNofc I NOTH\

Figure 12-1. STRace Subsystem Syntax Diagram (continued)
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branch_qualifier = < qualifier>
to_lev_num = integerfrom I to trigger level when <N> is less than or equal to the trigger level, or

from (trigger level + 1) to < num_of_levels> when < N> is greater than the trigger level
proceed_qualifier = < qualifier>
occurrence = numberfrom I to 65535
prestore_qual = < qualifier>
label_name = string ofup to 6 alphanumeric characters
start-pattern = "{#B{Oll} I

#Q{OI1121314151617} I
#H{OI11213141516171819IA IBICIDIEIF} ... I
{OII1213141516171819} }"

stop-pattern = "{#B{Oll} I
#Q{OI1121314151617} I
#H{O 1112131415161718191A IB IC ID IE IF} · .. I
{OII1213141516171819} ... }"

restart_qualifier = < qualifier>
num_of_levels = integerfrom 2 to 8 when ARM is RUN orfrom 2 to 7otherwise
lev_of_trig = integerfrom 1 to (number ofexisting sequence levels - 1)
store_qualifier = < qualifier>
state_tag_qualifier = < qualifier>
term_id = {A IBICIDIEIFIGIH}
pattern = "{#B{OIIIX} ... I

#Q{OIII21314151617IX} ... I
#H{OI11213141516171819IA IBICIDIEIFIX} ... I
{OII1213141516171819} ... }"

qualifier = {ANYState I NOSTate I <any_tenn> I (expressionI[{ANDIOR} <expression2>J) I
(expression2[{ANDIOR} < expressionI > J) }

any_term = {< or_tennI > I < and_tenn I > I < or_tenn2 > land_tenn2}
expression! = {< or_tennI > [OR < or_tennI > J I < and_tennl > [AND < and_tennI > J }
expression2 = {< or_tenn2 > [OR < or_tenn2 > J I < and_tenn2 > [AND < and_tenn2 > J }
or_term! = {A IB Ic ID IINRange IOUTRange}
and_tenn! = {NOTA INOTB INOTCINOTD IINRange IOUTRange}
or_term2 = {EIFIGIH}
and_term2 = {NOTEINOTFINOTGINOTH}

Figure 12-1. STRace Subsystem Syntax Diagram (continued)
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branch_qualifier = < qualifier>
to_lev_num = integerfrom I to trigger level when <N> is less than or equal to the trigger level, or

from (trigger level + 1) to < num_of_levels> when < N> is greater than the trigger level
proceed_qualifier = < qualifier>
occurrence = numberfrom I to 65535
prestore_qual = < qualifier>
label_name = string ofup to 6 alphanumeric characters
start-pattern = "{#B{Oll} I

#Q{OI1121314151617} I
#H{OI11213141516171819IA IBICIDIEIF} ... I
{OII1213141516171819} }"

stoP-P8ttern = "{#B{Oll} I
#Q{OI1121314151617} I
#H{O 1112131415161718191A IB IC ID IE IF} · .. I
{OII1213141516171819} ... }"

restart_qualifier = < qualifier>
num_of_levels = integerfrom 2 to 8 when ARM is RUN orfrom 2 to 7otherwise
lev_of_trig = integerfrom 1 to (number ofexisting sequence levels - 1)
store_qualifier = < qualifier>
state_tag_qualifier = < qualifier>
term_id = {A IBICIDIEIFIGIH}
pattern = "{#B{OIIIX} ... I

#Q{OIII21314151617IX} ... I
#H{OI11213141516171819IA IBICIDIEIFIX} ... I
{OII1213141516171819} ... }"

qualifier = {ANYState I NOSTate I <any_tenn> I (expressionI[{ANDIOR} <expression2>J) I
(expression2[{ANDIOR} < expressionI > J) }

any_term = {< or_tennI > I < and_tenn I > I < or_tenn2 > land_tenn2}
expression! = {< or_tennI > [OR < or_tennI > J I < and_tennl > [AND < and_tennI > J }
expression2 = {< or_tenn2 > [OR < or_tenn2 > J I < and_tenn2 > [AND < and_tenn2 > J }
or_tenn! = {A IB Ic ID IINRange IOUTRange}
and_tenn! = {NOTA INOTB INOTCINOTD IINRange IOUTRange}
or_term2 = {EIFIGIH}
and_term2 = {NOTEINOTFINOTGINOTH}

Figure 12-1. STRace Subsystem Syntax Diagram (continued)
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STRace

STRace

STRace Subsystem
124

selector

The STRace (State Trace) selector is used as a part of a compound
header to access the settings found in the State Trace menu. It always

follows the MACHine selector because it selects a branch directly below
the MACHine level in the command tree.

command syntax: :MAGHine{1 l2i:STRace

HP 16s28/16s3B
Programming Reference

STRace

STRace

Command Syntax:

Example:

STRace Subsystem
12-4

selector

The STRace (State Trace) selector is used as a part of a compound
header to access the settings found in the State Trace menu. It always
follows the MACHine selector because it selects a branch directly below
the MACHine level in the command tree.

:MACHine{112}:STRace

OUTPUT XXX;":MACHINE1:STRACE:TAG TIME"

HP 16528/16538
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STRace

STRace

Command Syntax:

Example:

STRace Subsystem
12-4

selector

The STRace (State Trace) selector is used as a part of a compound
header to access the settings found in the State Trace menu. It always
follows the MACHine selector because it selects a branch directly below
the MACHine level in the command tree.

:MACHine{112}:STRace

OUTPUT XXX;":MACHINE1:STRACE:TAG TIME"
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BRANch

Note

Note {$
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command/query

The BRANch command defines the branch qualifier for a given sequence
level. When this branch qualifier is matche4 it will cause the sequencer
to jump to the specified sequence level.

"RESTART PERLE\IELU must have been invoked for this command to
have an effect (see RESTart command).

The terms used by the branch eualifier (A through H) are defined by the
TERM command. The psaning of INRango and OUTRattge is
determined by the RAIIGe commattd.

Within the limitations shown by the slmtax definitions, complex
e pressions may be formed using the AITID and OR operators.
F.xpressions are limited to what you could manually enter through the
front panel. Regarding parentheses, the syrtax defrnitions on the next
page show only the required ones. Additional parentheses are allowed as
long as the msaning of the expression is not sfuanged. For example, the
following two statements are both correct and have the same msaning.
Notice that the conventional rules for precedence are not followed.

OUTPUT XXX;":l'lACHIl{El:STRACE:BRANCH1 (C 0R D AND F 0R G), 1"

0UTPUT XXX;":MACHIiIE1:STRACE:BRANCHI ((C 0R D) AND (F 0R G)), 1"

Figure L2-2 shows a complex e4pression as seen on the Format display.

$1il1shing across the trigger level is not allowed. Therefore, the values for
< N > and < to_level_num > must both be either on or before the trigger
levef or they must both be after the trigger level . The trigger level is
determined through the SEQuence comurand.

The BRANch query returns the current branch qualifier specification for
a given sequence level.

STRace Subsystem
12-5
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command/query

The BRANch command defines the branch qualifier for a given sequence
level. When this branch qualifier is matched, it will cause the sequencer
to jump to the specified sequence level.

"RESTART PERLEVEL" must have been invoked for this command to
have an effect (see RESTart command).

The terms used by the branch qualifier (A through H) are defmed by the
TERM command. The meaning of INRange and OUTRange is
determined by the RANGe command.

Within the limitations shown by the syntax definitions, complex
expressions may be formed using the AND and OR operators.
Expressions are limited to what you could manually enter through the
front panel. Regarding parentheses, the syntax definitions on the next
page show only the required ones. Additional parentheses are allowed as
long as the meaning of the expression is not changed. For example, the
following two statements are both correct and have the same meaning.
Notice that the conventional rules for precedence are not followed.

OUTPUT XXX;":MACHINE1:STRACE:BRANCHI (C OR DAND F OR G), 1"
OUTPUT XXX;":MACHINE1:STRACE:BRANCHI ((C OR D) AND (F OR G)), 1"

Figure 12-2 shows a complex expression as seen on the Format display.

Branching across the trigger level is not allowed. Therefore, the values for
< N> and < to_level_num> must both be either on or before the trigger
leve~ or they must both be after the trigger level. The trigger level is
determined through the SEQuence command.

The BRANch query returns the current branch qualifier specification for
a given sequence level.

STRace Subsystem
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BRANch

command/query

The BRANch command defines the branch qualifier for a given sequence
level. When this branch qualifier is matched, it will cause the sequencer
to jump to the specified sequence level.

"RESTART PERLEVEL" must have been invoked for this command to
have an effect (see RESTart command).

The terms used by the branch qualifier (A through H) are defmed by the
TERM command. The meaning of INRange and OUTRange is
determined by the RANGe command.

Within the limitations shown by the syntax definitions, complex
expressions may be formed using the AND and OR operators.
Expressions are limited to what you could manually enter through the
front panel. Regarding parentheses, the syntax definitions on the next
page show only the required ones. Additional parentheses are allowed as
long as the meaning of the expression is not changed. For example, the
following two statements are both correct and have the same meaning.
Notice that the conventional rules for precedence are not followed.

OUTPUT XXX;":MACHINE1:STRACE:BRANCHI (C OR DAND F OR G), 1"
OUTPUT XXX;":MACHINE1:STRACE:BRANCHI ((C OR D) AND (F OR G)), 1"

Figure 12-2 shows a complex expression as seen on the Format display.

Branching across the trigger level is not allowed. Therefore, the values for
< N> and < to_level_num> must both be either on or before the trigger
leve~ or they must both be after the trigger level. The trigger level is
determined through the SEQuence command.

The BRANch query returns the current branch qualifier specification for
a given sequence level.

STRace Subsystem
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BRANch

Command Syntax: :MACHine{l l2}:STRace:BMNch < N > < branch_qualifier>, <to_level_number>

where:

<N> ::= an integertrom 1io <number_of_levels>
<to_level_number> ::= intsgerlrom ttotriggerlevol,when <N> islossthanoroqual tothetriggorlswl

or lrom (trigger lwel + 1 ) to < number_of_levels >, when < N > is greater than the

trigger level

< number_of_levels > :: = integer from 2 to the numbgr of existing sequence levels (maximum 8)

<branch_qualifier> ;;= {ANYState I NOSTate | <any_term> |

(<expressionl > [{AND I OR} <expression2> l) |

(<oxpression2> I{ANDIOR} <expressionl >]) }
<any_term> ':= {<or tgrml> | <and_terml> | <or_torm2> | <and_term2>}

<expressionl> ::= {<or_torml>[OR <or_terml>1...| <and_tsrml>IAND <and-term1 >]...]
<expression2> ;;= {<or_torm2>[OR <or_term2>]... | <and_torm2>IAND <and_term2>1..,]

< or term 1 > :: = {Al B lC I D llNRange lOUTRange}
<and_terml > :: = {NOTAI NOTB I NOTC I NOTD I lNRange I OUTRange}

<or_term2> ::= {ElFlGlH}
<and t€rm2> ;;= {NOTEINOTFINOTGINOTH}

Examples: oUTPUT xxx;":tlACHIt{El:STRACE:BRANCHI ANvSTATE. 3"
OUTPUT XXX ; " : IIACHINEZ : STRACE : BRAIICHZ A, 7"

0UTPUT XXX;":iIACHINEI:STRACE:BRAI{CH3 ((A 0R B) 0R tlOTG), 1"

Ouery Syntax :MACHine{l l2}:STRace:BRANch <N>?

Retufned Format: [:MACHineil l2]:STRace:BMNch < N> ]<branch_qualitier>, <to_lev€l_num > < NL>

Example: 1o DIt-t strins$ [100]
20 0UTPUT XXX; " : I'IACHI NE1 : STRACE : BRANCH3?"

30 ENTER XXX ; Str i ng$

40 PRINT String$
50 END

STRace Subsystem
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BRANch

Command Syntax: :MACHine{112}:STRace:BRANch<N> <branch_qualifier>,<to_level_number>

where:

<N>

< to_level_number>

< number_of_levels>

< branch_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term 1 >

< and_term 1 >

< or_term2 >

< and_term2 >

Examples:

Query Syntax

Returned Format:

Example:

STRace Subsystem
12-6

::= an integer from 1 to <number_of_levels>

:: = integer from 1 to trigger level, when < N > is less than or equal to the trigger level

or from (trigger level + 1) to < number_of_levels> , when < N> is greater than the

trigger level

:: = integer from 2 to the number of existing sequence levels (maximum 8)

:: = {ANYState 1NOSTate I <any_term> I

(< expression1> [{AND lOR} < expression2 >]) 1

(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ]... 1 < and_term1 > [AND < and_term1 > ]".}

:: = {<or_term2> [OR < or_term2 > ]". I <and_term2> [AND < and_term2 > ]".}

:: = {AI BI CI DIINRange IOUTRange}

:: = {NOTAINOTB INOTC 1NOTD IINRange 1OUTRange}

::= {EIFIGIH}

:: = {NOTE INOTF 1NOTG 1NOTH}

OUTPUT XXX;":MACHINE1:STRACE:BRANCHl ANYSTATE, 3"
OUTPUT XXX;":MACHINE2:STRACE:BRANCH2 A, 7"
OUTPUT XXX;":MACHINE1:STRACE:BRANCH3 ((A OR B) OR NOTG), 1"

:MACHine{112}:STRace:BRANch<N>?

[:MACHine{112}:STRace:BRANch < N> j<branch_qualifier>, <to_level_num > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:BRANCH3?"
30 ENTER XXX;String$
40 PRINT String$
50 END
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BRANch

Command Syntax: :MACHine{112}:STRace:BRANch<N> <branch_qualifier>,<to_level_number>

where:

<N>

< to_level_number>

< number_of_levels>

< branch_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term 1 >

< and_term 1 >

< or_term2 >

< and_term2 >

Examples:

Query Syntax

Returned Format:

Example:

STRace Subsystem
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::= an integer from 1 to <number_of_levels>

:: = integer from 1 to trigger level, when < N > is less than or equal to the trigger level

or from (trigger level + 1) to < number_of_levels> , when < N> is greater than the

trigger level

:: = integer from 2 to the number of existing sequence levels (maximum 8)

:: = {ANYState 1NOSTate I <any_term> I

(< expression1> [{AND lOR} < expression2 >]) 1

(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ]... 1 < and_term1 > [AND < and_term1 > ]".}

:: = {<or_term2> [OR < or_term2 > ]". I <and_term2> [AND < and_term2 > ]".}

:: = {AI BI CI DIINRange IOUTRange}

:: = {NOTAINOTB INOTC 1NOTD IINRange 1OUTRange}

::= {EIFIGIH}

:: = {NOTE INOTF 1NOTG 1NOTH}

OUTPUT XXX;":MACHINE1:STRACE:BRANCHl ANYSTATE, 3"
OUTPUT XXX;":MACHINE2:STRACE:BRANCH2 A, 7"
OUTPUT XXX;":MACHINE1:STRACE:BRANCH3 ((A OR B) OR NOTG), 1"

:MACHine{112}:STRace:BRANch<N>?

[:MACHine{112}:STRace:BRANch < N> j<branch_qualifier>, <to_level_num > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:BRANCH3?"
30 ENTER XXX;String$
40 PRINT String$
50 END

HP 16528/16538
Programming Reference



BRANch

lnffil- stctl rr.cr Srrclftcctton
rroce nodr f- ,Sfffii"-l

ful I

c

b

c

6

rongs

te
tl
rg
th

ourtItltr sptclflc.tton @

LaDr I
Bcs r

Note lI$

HP 16528/16538
Programming Reference

iigure l2-2. Complex qualifier

Figure L2-2 is a front panel representation of the complex qualifier
(a Or b) And (+e And th). The following example would be used to
speci$ this complex qualifier.

0UTPUT XXX;":I{ACHINEI:STRACE:BRAI{CHI ((A 0R B) AND (NOTE AND NOTH)), ?"

Terms A through D and RANGE must be grouped together and terms
E througb H must be grouped together. ln the first level, terms from
one group may not be mixed with terms from the other. For example, the
elpression ((A OR INRAI{GE) AtlD (C OR H)) is not allowed because
the term C cannot be specified in the E thtough H group.

Keep i1 mind that, at the fust level the operator you use determines
which terms are available. When AI{D is chosen, only the NOT terms
may be used. Either AI{D or OR may be used at the second level to joio
the two groups together. It is acceptable for a group to consist of a single
term. Thus, an expression like (B AhID G) is lrgul since the two
operands are both simple terms from separate groups.

STRace Subsystem
12-7
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.=igure 12-2. Complex qualifier

Figure 12-2 is a front panel representation of the complex qualifier
(a Or b) And (~e And ~h). The following example would be used to
specify this complex qualifier.

OUTPUT XXX;":MACHINEl:STRACE:BRANCHl ((A OR B) AND (NOTE AND NOTH)), 2"

Terms A through D and RANGE must be grouped together and terms
E through H must be grouped together. In the fIrst level, terms from
one group may not be mixed with terms from the other. For example, the
expression «A OR INRANGE) AND (C OR H» is not allowed because
the term C cannot be specified in the E through H group.

Keep in mind that, at the first leve~ the operator you use determines
which terms are available. When AND is chosen, only the NOT terms
may be used. Either AND or OR may be used at the second level to join
the two groups together. It is acceptable for a group to consist of a single
term. Thus, an expression like (B AND G) is legal, since the two
operands are both simple terms from separate groups.

STRace Subsystem
12-7
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.=igure 12-2. Complex qualifier

Figure 12-2 is a front panel representation of the complex qualifier
(a Or b) And (~e And ~h). The following example would be used to
specify this complex qualifier.

OUTPUT XXX;":MACHINEl:STRACE:BRANCHl ((A OR B) AND (NOTE AND NOTH)), 2"

Terms A through D and RANGE must be grouped together and terms
E through H must be grouped together. In the fIrst level, terms from
one group may not be mixed with terms from the other. For example, the
expression «A OR INRANGE) AND (C OR H» is not allowed because
the term C cannot be specified in the E through H group.

Keep in mind that, at the first leve~ the operator you use determines
which terms are available. When AND is chosen, only the NOT terms
may be used. Either AND or OR may be used at the second level to join
the two groups together. It is acceptable for a group to consist of a single
term. Thus, an expression like (B AND G) is legal, since the two
operands are both simple terms from separate groups.

STRace Subsystem
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FIND

where:

<N>
< o@urrenog >

< proosed_qualifier >

< any_term >

< expression 1 >

< oxpression2 >

<or terml >
< and_terml >

< or term2>
< and_term2>

STRace Subsystem
12-8

command/query

.T,:I#fr ffi r,f#ff :"T*"#,ffi ill::L*";;:T#
sequenoe level. When this proceed qualifier is matched the specified
number of times, the sequencer will proceed to the next sequence level.
The state that causes the sequencer to switch levels is automatically stored
in memorywhether it matches the associated store qualifier or not. In the
sequense level where the trigger is specified the FIND comnand
speci.fies the trigger qualifier (see SEQuence co--and).

The terms A througb H are defined by the TERM commend. The
meaning of INR^nge and OUTRange is determined by the RANGe

ff ffi *"H#:nT#".T,:il:;T:Jilryl,tfr:*ffi ru",.
below show only the required ones. Additional parentheses are allowed

;.j|;,H;;*ffianing 
of the e:rpression Ir od sftansed. see Frgure 6-2 for

The FIND query returns the current proceed qualifier specification for a
given sequence level.

GOmmand Syntrax: :MAGHine{1 l2}:STRace:F|ND c N > < proceed-qualifier >, < occurence >

:: = integer from 1 to the number of existing ssquenoe levels (matimum 8)

:: = integer from 1 to 65535

::= { AtlYstate I NOSTate | <any_term> |

(< expressionl > [{AtlD I ORi < expression2 > ]) |

( < expression2 t [{At,lD IOR} < expressionl > J) }
::= {<or_terml> | <and_tsrml > | <orjermz> | <and_termz>}

::= {<or_terml >IOR <or terml >J... | <and_terml >[AND <and_terml >J...]

:: = { <or term2> [OR <or_termz>J... | <and_termz> [AND <and_tetmzt]...]
:: = {Al BIC I Dl lNRange I OUTHange}

:: = {NOTAI NOTB INOTC INOTD llNRange lOUTRange}
:: = {E lFlG lH}
:: = {NOTE INOTFINOTG INOTH}

HP 16528/16s38
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FIND command/query

The FIND command dermes the proceed qualifier for a given sequence
level. The qualifier tells the state analyzer when to proceed to the next
sequence level. When this proceed qualifier is matched the specified
number of times, the sequencer will proceed to the next sequence level.
The state that causes the sequencer to switch levels is automatically stored
in memory whether it matches the associated store qualifier or not. In the
sequence level where the trigger is specified, the FIND command
specifies the trigger qualifier (see SEQuence command).

The terms A through H are defined by the TERM command. The
meaning of INRange and OUTRange is determined by the RANGe
command. Expressions are limited to what you could manually enter
through the Format menu. Regarding parentheses, the syntax defmitions
below show only the required ones. Additional parentheses are allowed
as long as the meaning of the expression is not changed. See figure 6-2 for
a detailed example.

The FIND query returns the current proceed qualifier specification for a
given sequence level.

Command Syntax: :MACHine{112}:STRace:FIND<N> <proceed_qualifier>,<occurrence>

where:

<N>

< occurrence >

< proceed_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term 1>

< and_term1>

<or_term2>

<and_term2>

STRace Subsystem
12-8

:: = integer from 1 to the number of existing sequence levels (maximum 8)

:: = integer from 1 to 65535

:: = {ANYState I NOSTate I <any_term> I
(< expression1> [{AND lOR} < expression2 >]) I
(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I < or_term2 > I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ] I < and_term1> [AND < and_term1> ]... }

:: = {<or_term2> [OR <or_term2> ] I < and_term2 > [AND <and_term2> l ..}
:: = {AI BICI DIINRange IOUTRange}

:: = {NOTA INOTS INOTC INOTD IINRange IOUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}

HP 16528/16538
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FIND command/query

The FIND command dermes the proceed qualifier for a given sequence
level. The qualifier tells the state analyzer when to proceed to the next
sequence level. When this proceed qualifier is matched the specified
number of times, the sequencer will proceed to the next sequence level.
The state that causes the sequencer to switch levels is automatically stored
in memory whether it matches the associated store qualifier or not. In the
sequence level where the trigger is specified, the FIND command
specifies the trigger qualifier (see SEQuence command).

The terms A through H are defined by the TERM command. The
meaning of INRange and OUTRange is determined by the RANGe
command. Expressions are limited to what you could manually enter
through the Format menu. Regarding parentheses, the syntax defmitions
below show only the required ones. Additional parentheses are allowed
as long as the meaning of the expression is not changed. See figure 6-2 for
a detailed example.

The FIND query returns the current proceed qualifier specification for a
given sequence level.

Command Syntax: :MACHine{112}:STRace:FIND<N> <proceed_qualifier>,<occurrence>

where:

<N>

< occurrence >

< proceed_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term 1>

< and_term1>

<or_term2>

<and_term2>

STRace Subsystem
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:: = integer from 1 to the number of existing sequence levels (maximum 8)

:: = integer from 1 to 65535

:: = {ANYState I NOSTate I <any_term> I
(< expression1> [{AND lOR} < expression2 >]) I
(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I < or_term2 > I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ] I < and_term1> [AND < and_term1> ]... }

:: = {<or_term2> [OR <or_term2> ] I < and_term2 > [AND <and_term2> l ..}
:: = {AI BICI DIINRange IOUTRange}

:: = {NOTA INOTS INOTC INOTD IINRange IOUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}
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Examples: 0UTPUT xxX;":llACHIl{El: STRACE: Ftt{01 AI{YSTATE, 1"
0UTPUT XXX;":llACHlt{Ei:STRACE:FIt{02 A, 512"

OUTPUT XXX;":l,lACHINEl:STRACE:FIND3 ((tl0TA At{D ll0TB) 0R C), l"

Query Syntax: :MACHine{t l2}:STRace:FlNDt?

ReturnedFormat: [:MACHino{112}:STRace:FIND<N>] <proceed_qualifier>,<occurrence><NL>

Example: to DIt'l String$ [1oo]
20 0UTPUT XXX; " :MACHINEl : STRACE :FIND<N>?"

30 ENTER XXX; Str i ng$

40 PR I NT Str i ng$

50 END

HP 16528/16s38
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Examples:

Query Syntax:

Returned Format:

Example:
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OUTPUT XXX;":MACHINEl:STRACE:FINDl ANYSTATE, 1"
OUTPUT XXX;":MACHINEl:STRACE:FIND2 A, 512"
OUTPUT XXX;":MACHINEl:STRACE:FIND3 ((NOTA AND NOTS) OR G), 1"

:MACHine{112}:STRace:FIND4?

[:MACHine{112}:STRace:FIND< N>] <proceed_qualifier>, <occurrence> < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINEl:STRACE:FIND<N>?"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem
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Examples:

Query Syntax:

Returned Format:

Example:
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OUTPUT XXX;":MACHINEl:STRACE:FINDl ANYSTATE, 1"
OUTPUT XXX;":MACHINEl:STRACE:FIND2 A, 512"
OUTPUT XXX;":MACHINEl:STRACE:FIND3 ((NOTA AND NOTS) OR G), 1"

:MACHine{112}:STRace:FIND4?

[:MACHine{112}:STRace:FIND< N>] <proceed_qualifier>, <occurrence> < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINEl:STRACE:FIND<N>?"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem
12-9
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command/query

lh:ffiffi ffi Hilff tr"i:JJ:::Tf 3:ffi 3tfr 1"31;litk
fiffiHJ.T"#ff :gHffi.T,Tffi b:Tffi ::
Expressions are linited to what you could manually enter througfi the
Format menu. Regarding parentheses, the sptax definitions below show

f"ffi TIH:f :k*f;;9,"H?i;ihesesarea'owedasrongasthe

A detailed exanple is provided nfuueI2-2.

Ihe PREStore query returns the current prestore specification.

Command Syntax: :MACHine{112}:STRace:PREStore {OFF | <prestore_qualifier>}

where:

<prestore_qualifier> ::= tANYState I NOSTate | <any_term> |

(<expressionl > [{AND IOR} <expression2> ]) |

(<€xptession2> [{ANDIOR} <expressionl >]) }
<eny_term> s;= {<or_terml> l<and_terml> | <or_term2> l<and_ierm2>}

<expressionl > ::= {<or_terml >[OR <or_terml >1.,. | <end_terml >[AND <and_term1 >]...]
<expr€$ion2> ;; = { <or_torm2> IOR <or_term2>1.,. | <and_term2>[AND <and_tem2>]...]

<or_termt > ::= {AlBlGlDllNRangelOUTRange}
<and_torml > :: = {NOTAI NOTB I NOTC I NOTD I lNRange I OUTRange}

<or_term2> ::= {ElFlGlH}
<and term2> ;;= {NOTEINOTFINOTGINOTH}

HP 16529.116538
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PREStore

PREStore command/query

The PREStore command turns the prestore feature on and off. It also
defmes the qualifier required to prestore only selected states. The terms
A through H are defined by the TERM command. The meaning of
INRange and OUTRange is determined by the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defInitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figure 12-2.

The PREStore query returns the current prestore specification.

Command Syntax: :MACHine{112}:STRace:PREStore {OFF I <prestore_qualifier>}

where:

< prestore_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term1>

< and_term1>

< or_term2 >

<and_term2>

STRace Subsystem
12-10

:: = {ANYState I NOSTate I <any_term> I

(< expression 1> [{AND lOR} < expression2 >]) I

(< expression2 > [{AND lOR} < expression 1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ] I < and_term1> [AND < and_term 1> ] }

:: = {<or_term2> [OR <or_term2> ] I < and_term2 > [AND <and_term2> ] }

::= {AIBICIDIINRangeIOUTRange}

:: = {NOTA INOTB INOTC INOTO IINRange IOUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}

HP 16528/16538
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PREStore command/query

The PREStore command turns the prestore feature on and off. It also
defmes the qualifier required to prestore only selected states. The terms
A through H are defined by the TERM command. The meaning of
INRange and OUTRange is determined by the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defInitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figure 12-2.

The PREStore query returns the current prestore specification.

Command Syntax: :MACHine{112}:STRace:PREStore {OFF I <prestore_qualifier>}

where:

< prestore_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term1>

< and_term1>

< or_term2 >

<and_term2>

STRace Subsystem
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:: = {ANYState I NOSTate I <any_term> I

(< expression 1> [{AND lOR} < expression2 >]) I

(< expression2 > [{AND lOR} < expression 1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ] I < and_term1> [AND < and_term 1> ] }

:: = {<or_term2> [OR <or_term2> ] I < and_term2 > [AND <and_term2> ] }

::= {AIBICIDIINRangeIOUTRange}

:: = {NOTA INOTB INOTe INOTO IINRange IQUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}

HP 16528/16538
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Examples: 0UTPUT xXX;":MACHlilEl:STRACE:PRESTORE oFF'

OUTPUT XXX;":MACHII{E1 :STRACE:PRESTORE AI{YSTATE"

0UTPUT XXX;":l,lACHItlEl :STRACE:PRESTORE (E)"
0UTPUT XXX;":i{ACHINEI:STRACE:PREST0RE (A 0R B 0R D 0R F 0R H)"

Query Syntax: :MACHina{1 l2}:STRace:PREStore?

ReturnedFormat: [:MACHine{112}:STRace:PREStore] {OFFI <prestore_qualifier>}<NL>

Example: 10 DIt,t str i ns$ [1oo]
20 OUTPUT XXX; ":l,lACHINEl: STRACE: PRESTORI ?"

30 ENTER XXX; Str i ng$

40 PRINT String$
50 Er{D

HP 1652B/16s38
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Examples:

Query Syntax:

Returned Format:

Example:
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OUTPUT XXX;":MACHINE1:STRACE:PRESTORE OFF"
OUTPUT XXX;":MACHINE1:STRACE:PRESTORE ANYSTATE"
OUTPUT XXX;":MACHINE1:STRACE:PRESTORE (E)"
OUTPUT XXX;":MACHINE1:STRACE:PRESTORE (A OR B OR DOR F OR H)"

:MACHine{112}:STRace:PREStore?

[:MACHine{112}:STRace:PREStore] {OFFI < prestore_qualifier> } < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:PRESTORE?"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem
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Examples:

Query Syntax:

Returned Format:

Example:
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PREStore

OUTPUT XXX;":MACHINE1:STRACE:PRESTORE OFF"
OUTPUT XXX;":MACHINE1:STRACE:PRESTORE ANYSTATE"
OUTPUT XXX;":MACHINE1:STRACE:PRESTORE (E)"
OUTPUT XXX;":MACHINE1:STRACE:PRESTORE (A OR B OR DOR F OR H)"

:MACHine{112}:STRace:PREStore?

[:MACHine{112}:STRace:PREStore] {OFFI < prestore_qualifier> } < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:PRESTORE?"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem
12-11
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command/query

The RANGe command allows you to specify a rflnge recogfrizer term in
the specified machine. Since a range can only be defined across one label
ird, since a label must contain 32 ol less bits, the value of the start pattern
or stop pattern will be betwe eo (fz)-L and 0.

Since a label can only be defined across a maxmum of two pods, a r4ngo

term is only available across a sing{e label; therefore, the end points of the
range cannot be split between labels.

When these values are expressed in binary, they represent the bit values
for the label at one of the rango rcqgntzers' end points. Don't cares are
not allowed in the end point pattern specifications. Since only one rango
rec,ogu,zer exists, it is always used by the first state 6sshine defined.

The RAIIGe query returns the range rccognizer end point specifications
for the range.

When two state analyznrs :ue on, the RANGe term is not available in the
second state analyznr assigned and there are only 4 pattern re@gnizers
per analyzer.

HP 1652B./16s38
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command/query

The RANGe command allows you to specify a range recognizer term in
the specified machine. Since a range can only be defmed across one label
and, since a label must contain 32 or less bits, the value of the start pattern
or stop pattern will be between (232)_1 and o.

Since a label can only be defmed across a maximum of two pods, a range
term is only available across a single label; therefore, the end points of the
range cannot be split between labels.

When these values are expressed in binary, they represent the bit values
for the label at one of the range recognizers' end points. Don't cares are
not allowed in the end point pattern specifications. Since only one range
recognizer exists, it is always used by the frrst state machine defmed.

The RANGe query returns the range recognizer end point specifications
for the range.

When two state analyzers are on, the RANGe term is not available in the
second state analyzer assigned and there are only 4 pattern recognizers
per analyzer.

HP 1652~/1653B
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command/query

The RANGe command allows you to specify a range recognizer term in
the specified machine. Since a range can only be defmed across one label
and, since a label must contain 32 or less bits, the value of the start pattern
or stop pattern will be between (232)_1 and o.

Since a label can only be defmed across a maximum of two pods, a range
term is only available across a single label; therefore, the end points of the
range cannot be split between labels.

When these values are expressed in binary, they represent the bit values
for the label at one of the range recognizers' end points. Don't cares are
not allowed in the end point pattern specifications. Since only one range
recognizer exists, it is always used by the frrst state machine defmed.

The RANGe query returns the range recognizer end point specifications
for the range.

When two state analyzers are on, the RANGe term is not available in the
second state analyzer assigned and there are only 4 pattern recognizers
per analyzer.

HP 1652~/1653B
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GOmmandSyntax: :MAGHine{l l2}:STFace:MNGE <label_namo>,<startJoattern>,<stopJcattern>

where:

< labsl_name > :: = gtring of up to 6 alphanumgric characters
<startJrattern> ::='i#e{Olt}... I

#o{0l1 l2l314lsl6l7}... I

#H{01 1 l2l3l4lsl6lTlslslAlBlclDlElFi . . . I

{01 I l2l3l4l5l6l7l8le} . . . }.
<stoploattern> ::= "{#A{Olt}... I

#o{011 l2l3l41516l7}... I

#H{01 1 l2l3l4lsl6lTlslelAlBlclDlElFi . . . I

{01 I l2l3l4l5l6l7l8lsi . . . }"

Examples: 0UTPUT xxx;":l,tACHIl{El:sTRACE:RANGE 'DATA'. ',t27', , ',255' -
0UTPUT XXX;":MACHINEI:STRACE:RAllGE'ABC','#800001111','#HCF' "

Query Syntax: :MACHine{1 l2}:STRace:MNGe?

Returned Format: [:MACHine{1 l2i:STRAce:MNGe]
< label_name > , < startJratt€rn > , < stopJoattem > < NL >

Ercample: to DIt't Stringg [1oo]
20 OUTPUT XXX; " : MACHINEI : STRACE : RANGE?"

30 EI{TER XXX;String$
40 PR I NT Str i ng$

50 Et{D

HP 1652B.116s38
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RANGe

Command Syntax: :MACHine{112}:STRace:RANGE <label_name>, <startJ>attern >, <stop-pattern >

where:

< label_name>

< startJ>attern >

< stopJ>attern >

Examples:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

::= "{#B{OI1}···1

#Q{OI1121314151617} ... 1

#H{OI112131415/6171819IA/BICID/EIF} ... /

{O/1/213/415/617/819} ... }"

::= "{#B{OI1}···1

#Q{OI1/21314151617} ... 1

#H{OI11213141516171819IAIBICIDIEIF} ... I
{O/112131415161 7 18/9} ... }"

OUTPUT XXX;":MACHINE1:STRACE:RANGE 'DATA', '127', '255' "
OUTPUT XXX;":MACHINE1:STRACE:RANGE 'ABC', '#B00001111', "HCF' "

:MACHine{112}:STRace:RANGe?

[:MACHine{112}:STRAce:RANGe]

< label_name> ,< start-pattern> , < stopJ>attern > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:RANGE?"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem
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RANGe

Command Syntax: :MACHine{112}:STRace:RANGE <label_name>, <startJ>attern >, <stop-pattern >

where:

< label_name>

< startJ>attern >

< stopJ>attern >

Examples:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

::= "{#B{OI1}···1

#Q{OI1121314151617} ... 1

#H{OI112131415/6171819IA/BICID/EIF} ... /

{O/1/213/415/61 7 /819} ... }"

::= "{#B{OI1} ... I

#Q{OI1/21314151617} ... I

#H{OI11213141516171819IAIBICIDIEIF} ... I
{O/112131415161 7 18/9} ... }"

OUTPUT XXX;":MACHINE1:STRACE:RANGE 'DATA', '127', '255' "
OUTPUT XXX;":MACHINE1:STRACE:RANGE 'ABC', '#B00001111', "HCF' "

:MACHine{112}:STRace:RANGe?

[:MACHine{112}:STRAce:RANGe]

< label_name> ,< start-pattern> , < stopJ>attern > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:RANGE?"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem
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RESTart

STRace Subsystem
12-14

command/query

The RESTart command selects the type of restart to be enabled dudng
the trace sequenoe. It also defines the global restart qualifier that restarts
the sequence in global restart mode. The qualifier may be s 5ingls term or
a complex e:rpression. The terms A through H are defined by the TERM
command. The meaning of INRange and OUTRange is determined by
the RANGc command.

Expressions are limited to what you could manually enter througfi the
Format menu. Regarding parentheses, the syntax definitions below show
only the required ones. Additional parentheses are allowed as long as the
msaning of the expression is not changed.

A detailed example is provided'lmfuurel2-Z.

The RESTart query returns the current restart specification.

Command Syntax: :MAGHine{112}:STRace:RESTart {OFF I PERLevel | <restart_qualifier>}

where:

<restart_qualifi€r> ::= {ANYState lNOSTate | <any_term> |

(< expressionl > [{AND IOR} < expression2 > J)

(< expression2> [{AND I OR} <expressionl > J)

<any_term> ::= {<or terml > | <and_terml> | <or tetmz> < and_term2 > )
<exprossionl> ::= {<or terml>[OR <or terml>]...| <and_torm1 >IAND <end_terml>1...]
<expression2> ::= {<or_term2>[OR <or_l€rm2>].,, | <and_term2>[AlllD <and_term2>]...]

<or_terml > ::= iAlBlClDllNRangelOUTRange)
<and_term1 > :: = {NOTAI NOTB I NOTC I NOTDI lNRange I OUTRange}

<or_torm2> ::= {ElFlGlH}
<and_term2> ::= {NOTEINOTFINOTGINOTH}

ExampleS: OUTPUT XXX;":ttACHINEl:STRACE:RESTART oFF"

0UTPUT XXX: ":i{ACHItlEl :STRACE :RESTART PERLEVEL"

OUTPUT XXX; " :l,lACHItlEl : STRACE :RESTART (N0TA AllD N0TB AND tiIRANGE ) "
0UTPUT XXX;":I'{ACHINEl:STRACE:RESTART (8 0R (i{OTE At{D I{OTF))"
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RESTart

RESTart command/query

The RESTart command selects the type of restart to be enabled during
the trace sequence. It also defmes the global restart qualifier that restarts
the sequence in global restart mode. The qualifier may be a single term or
a complex expression. The terms A through H are defmed by the TERM
command. The meaning of INRange and OUTRange is determined by
the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defInitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figure 12-2.

The RESTart query returns the current restart specification.

Command Syntax: :MACHine{112}:STRace:RESTart {OFF I PERLevel I <restart_qualifier>}

where:

< restart_qualifier>

<any_term>

< expression 1>

< expression2 >

< or_term1>

< and_term1>

<or_term2>

<and_term2>

Examples:

STRace Subsystem
12-14

:: = {ANYState I NOSTate I < any_term> I

(< expression1> [{AND lOR} < expression2 >]) I

(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ] I < and_term1> [AND < and_term1> ] }

:: = {<or_term2> [OR <or_term2> ] I <and_term2> [AND < and_term2 > ] }

:: = {AI BICI DIINRange IOUTRange}

:: = {NOTA INOTB INOTC INOTD IINRange IOUTRange}

::= {E!FIGIH}

::= {NOTEINOTFINOTGINOTH}

OUTPUT XXX;":MACHINE1:STRACE:RESTART OFF"
OUTPUT XXX;":MACHINE1:STRACE:RESTART PERLEVEL"
OUTPUT XXX;":MACHINE1:STRACE:RESTART (NOTA AND NOTB AND INRANGE)"
OUTPUT XXX;":MACHINE1:STRACE:RESTART (B OR (NOTE AND NOTF))"
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RESTart

RESTart command/query

The RESTart command selects the type of restart to be enabled during
the trace sequence. It also defmes the global restart qualifier that restarts
the sequence in global restart mode. The qualifier may be a single term or
a complex expression. The terms A through H are defmed by the TERM
command. The meaning of INRange and OUTRange is determined by
the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defInitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figure 12-2.

The RESTart query returns the current restart specification.

Command Syntax: :MACHine{112}:STRace:RESTart {OFF I PERLevel I <restart_qualifier>}

where:

< restart_qualifier>

<any_term>

< expression 1>

< expression2 >

< or_term1>

< and_term1>

<or_term2>

<and_term2>

Examples:

STRace Subsystem
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:: = {ANYState I NOSTate I < any_term> I

(< expression1> [{AND lOR} < expression2 >]) I

(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I <and_term2>}

:: = {<or_term1 > [OR < or_term1> ] I < and_term1> [AND < and_term1> ]... }

:: = {<or_term2> [OR <or_term2> ] I <and_term2> [AND < and_term2 > ]. .. }

:: = {AI BICI DIINRange IOUTRange}

:: = {NOTA INOTB INOTC INOTD IINRange IOUTRange}

::= {E!FIGIH}

::= {NOTEINOTFINOTGINOTH}

OUTPUT XXX;":MACHINE1:STRACE:RESTART OFF"
OUTPUT XXX;":MACHINE1:STRACE:RESTART PERLEVEL"
OUTPUT XXX;":MACHINE1:STRACE:RESTART (NOTA AND NOTB AND INRANGE)"
OUTPUT XXX;":MACHINE1:STRACE:RESTART (B OR (NOTE AND NOTF))"
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RESTart

Query Syntax: :MACHine{l l2}:STRace:RESTaf?

RetUmed FOrmat: [:MACHine{112}:STRace:RESTartl {OFF I PERtevel | <resrarr_qualifier>}<NL>

Fxample: to DIt',t Stringg [too]
20 0UTPUT XXX; " : MACHI NEl : STRACE : RESTART?"

30 ENTTR XXX; Str i ng$

40 PRINT String$
50 END

HP 16528./16538
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Query Syntax:

Returned Format:

Example:
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RESTart

:MACHine{112}:STRace:RESTart?

[:MACHine{112}:STRace:RESTart] {OFF I PERLevel I < restart_qualifier> } < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:RESTART?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

STRace Subsystem
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Query Syntax:

Returned Format:

Example:
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RESTart

:MACHine{112}:STRace:RESTart?

[:MACHine{112}:STRace:RESTart] {OFF I PERLevel I <restart_qualifier> }<NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:RESTART?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

STRace Subsystem
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SEQuence command/query

The SEQuence command redefnes the state analyzet trace sequence.
First, it deletes the current trace sequence. Then it inserts the number of
levels specified with default ssfring<, and assiei's the trigger to be at a
specified sequence level. The nunber of levels can be between 2 and 8
when the analpr is armed by the RUN key. When armed by the BNC or
the other machine, a level is used by the arm in; therefore, only seven
levels are available in the sequence.

The SEQuence query returns the current sequence specification.

GOmmand Syntax :MAGHine{1 l2i:STRace:SEQuenco <number_of_levels>,<level_of trigger>

where:

< number_ot_levels > :: = integer lrom 2 to 8 whgn ARM is RUN or from 2 to 7 othemise
< level_of trigger > :: = integer from 1 to (numbgr of existing sequenoo levels - 1)

Example: oUTPUT xXX; " : l'lAcHI NEl : STRACT : SEQUENCE 4 ,3"

Query Syntax: :MACHine{1 l2}:STRace:SEQuenoe?

Returned Format: [:MACHine{1 l2}:STRace:SEQuencs]
< number of fevels ) , ( level_of trigger > < NL >

Example: to DIM Strinsg [1oo]
20 0UTPUT XXX; ": MACHII{81 : STRACE : SEQUENCE?"

30 ENTTR XXX; String$
40 PRINT String$
50 END

STRace Subsystem
12-16
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SEQuence

SEQuence command/query

The SEQuence command redefines the state analyzer trace sequence.
First, it deletes the current trace sequence. Then it inserts the number of
levels specified, with default settings, and assigns the trigger to be at a
specified sequence level. The number of levels can be between 2 and 8
when the analyzer is armed by the RUN key. When armed by the BNC or
the other machine, a level is used by the arm in; therefore, only seven
levels are available in the sequence.

The SEQuence query returns the current sequence specification.

Command Syntax: :MACHine{112}:STRace:SEQuence < number_of_levels> ,< level_of_trigger>

where:

<number_ofJevels>

< level_of_trigger>

Example:

Query Syntax:

Returned Format:

Example:

STRace SUbsystem
12-16

:: = integer from 2 to 8 when ARM is RUN or from 2 to 7 otherwise

:: = integer from 1 to (number of existing sequence levels - 1)

OUTPUT XXX;":MACHINEl:STRACE:SEQUENCE 4,3"

:MACHine{112}:STRace:SEQuence?

[:MACHine{112}:STRace:SEQuence]

< number_of_levels> ,< level_of_trigger> < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINEl:STRACE:SEQUENCE?"
30 ENTER XXX;String$
40 PRINT String$
50 END
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SEQuence

SEQuence command/query

The SEQuence command redefines the state analyzer trace sequence.
First, it deletes the current trace sequence. Then it inserts the number of
levels specified, with default settings, and assigns the trigger to be at a
specified sequence level. The number of levels can be between 2 and 8
when the analyzer is armed by the RUN key. When armed by the BNC or
the other machine, a level is used by the arm in; therefore, only seven
levels are available in the sequence.

The SEQuence query returns the current sequence specification.

Command Syntax: :MACHine{112}:STRace:SEQuence < number_of_levels> ,< level_of_trigger>

where:

<number_ofJevels>

< level_of_trigger>

Example:

Query Syntax:

Returned Format:

Example:

STRace SUbsystem
12-16

:: = integer from 2 to 8 when ARM is RUN or from 2 to 7 otherwise

:: = integer from 1 to (number of existing sequence levels - 1)

OUTPUT XXX;":MACHINEl:STRACE:SEQUENCE 4.3"

:MACHine{112}:STRace:SEQuence?

[:MACHine{112}:STRace:SEQuence]

< number_of_levels> ,< level_of_trigger> < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINEl:STRACE:SEQUENCE?"
30 ENTER XXX;String$
40 PRINT String$
50 END

HP 16528/16538
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STORe

Command Syntax:

where:

<N>
< store_qualifier >

< any_term >
< oxpression 1 >

< expression2 >

< or_term 1 >

< and_terml >
<oilerm2>

< and_term2>

command/query

The STORe command defines the store qualifier for a given sequence
level. Any data 6stghing the STORe qualifier wiil actually be stored in
memory as part of the clurent trace data. The qualifier may be a single
term or a complex e4pression. The terms A through H are defined by the
TERM command. The meaning of INRange and OUTRange is
determined by the RANGe command.

E4pressions are limited to what you could manually enter ttuough fte
Format menu. Regarding parentheses, the sptax definitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figrrre L2-2.

The STORe query returns the cturent store qualifier specification for a
given sequence level < N > .

:MACHine{1 l2}:STRace:STORe < N > < store_qualifier>

:: = an integer from 1 to the number of existing sequenoe levels (morimum 8)

::= { ANYState I NOSTate | <any_term> 
|

(< expression 1 > [{AND IOR} < oxprsssion2 > J) |

(<expression2 t [{At',lD I OR} <expressionl > ]) }
::= {<or terml> | <and_terml> | <orjerm2> | <and_term2>}
::= {<or terml >[OR <or terml >J... | <and_term1 >[AND <and_term1 >J...]

if = { <or_term2> [OR <or term2> J... | <and_term2t [AND <and_term?> ]...]
:: = {Al B I C I D I lNRange I OUTRange}

:: : {NOTAI NOTB INOTC I NOTD llNRange lOUTRange}
::= {ElFlGlH}
ri = {NOTE I NOTF INOTG I NOTH}

STRace Subsystem
72-17
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STORe

STORe

command/query

The STORe command defmes the store qualifier for a given sequence
level. Any data matching the STORe qualifier will actually be stored in
memory as part of the current trace data. The qualifier may be a single
term or a complex expression. The terms A through H are defmed by the
TERM command. The meaning of INRange and OUTRange is
determined by the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defmitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figure 12-2.

The STORe query returns the current store qualifier specification for a
given sequence level < N> .

Command Syntax: :MACHine{112}:STRace:STORe<N> <store_qualifier>

where:

<N>

< store_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term1>

< and_term1>

< or_term2 >

< and_term2 >

HP 16528/16538
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:: = an integer from 1 to the number of existing sequence levels (maximum 8)

:: = {ANYState I NOSTate I <any_term> I

«expression1 > [{AND lOR} <expression2>]) I

(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I < and_term2 > }

:: = {<or_term1 > [OR < or_term1> l I < and_term1> [AND < and_term1> l· ..}
:: = {<or_term2> [OR <or_term2> l I <and_term2> [AND < and_term2 > l... }
:: = {AIBICI DIINRange IOUTRange}

:: = {NOTA INOTB INOTC INOTD IINRange IOUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}

STRace Subsystem
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STORe

STORe

command/query

The STORe command defmes the store qualifier for a given sequence
level. Any data matching the STORe qualifier will actually be stored in
memory as part of the current trace data. The qualifier may be a single
term or a complex expression. The terms A through H are defmed by the
TERM command. The meaning of INRange and OUTRange is
determined by the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defmitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figure 12-2.

The STORe query returns the current store qualifier specification for a
given sequence level < N> .

Command Syntax: :MACHine{112}:STRace:STORe<N> <store_qualifier>

where:

<N>

< store_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term1>

< and_term1>

< or_term2 >

< and_term2 >
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:: = an integer from 1 to the number of existing sequence levels (maximum 8)

:: = {ANYState I NOSTate I <any_term> I

«expression1 > [{AND lOR} <expression2>]) I

(< expression2 > [{AND lOR} < expression1> ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I < and_term2 > }

:: = {<or_term1 > [OR < or_term1> l I < and_term1> [AND < and_term1> l· ..}
:: = {<or_term2> [OR <or_term2> l I <and_term2> [AND < and_term2 > l... }
:: = {AIBICI DIINRange IOUTRange}

:: = {NOTA INOTB INOTC INOTD IINRange IOUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}

STRace Subsystem
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Examples: 0UTPUT xXX;":IIACHINEl:STRACE:STOREI AI{YSTATE"

OUTPUT XXX;":I{ACHII{El :STRACE:STORE2 OUTRANGE'

OUTPUT XXX;":ilACHIt{E1:STRACE:STORE3 (ll0TC AND }l0TD AND t{0TH)'

Query Syntax: :MACHine{l l2i:STRace:STOFle < N >?

Returned Format: [:MACHine{1 l2}:STRace:STORe<N>] <store-qualifi€r> <NL>

Example: 10 DIt-t Strins$ [1oo]

20 OUTPUT XXX; " :l,lACHIl{E1 : STRACE : STORE4?"

30 ENTER XXX ; Str i ng$

40 PRINT String$
50 END

STRace Subsystem
12-18
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STORe

Examples:

Query Syntax:

Returned Format:

Example:

STRace Subsystem
12-18

OUTPUT XXX;":MACHINE1:STRACE:STORE1 ANYSTATE"
OUTPUT XXX;":MACHINE1:STRACE:STORE2 OUTRANGE"
OUTPUT XXX;":MACHINE1:STRACE:STORE3 (NOTC AND NOTD AND NOTH)"

:MACHine{112}:STRace:STORe<N>?

[:MACHine{112}:STRace:STORe<N>] <store_qualifier> <NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:STORE4?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

HP 16528/16538
Programming Reference

STORe

Examples:

Query Syntax:

Returned Format:

Example:

STRace Subsystem
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OUTPUT XXX;":MACHINE1:STRACE:STORE1 ANYSTATE"
OUTPUT XXX;":MACHINE1:STRACE:STORE2 OUTRANGE"
OUTPUT XXX;":MACHINE1:STRACE:STORE3 (NOTC AND NOTD AND NOTH)"

:MACHine{112}:STRace:STORe<N>?

[:MACHine{112}:STRace:STORe<N>] <store_qualifier> <NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:STORE4?"
30 ENTER XXX;String$
40 PRINT StringS
50 END
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TAG command/query

The TAG sommand selects the type of count tagging (state or time) to be
performed during data acquisition. State tagging is indicated when the
psrameter is the state tag qualifier, which will be counted in the qualified
state mode. The qualifier may be a single term or a complex expression.
The terms A through H are defined by the TERM command. The terms
INRange and OUTRa'go are defined by the RANGe command.

E4pressions are limited to what you could manually enter through fts
Format menu. Regard*g parentheses, the sptzur definitions below show
only the required ones. Additional parentheses are allowed as long as the
msaning of the e4pression is not gfuangod. A detailed example is provided
in figure L2-2.

Because count tagging requires a minimu- clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the CPERiod com-and
is in the SFORmat subsystem). When the clock period is set to l-ess
Than, count tagging is turned off. When count tagging is set to either state
or time, the clock period is automatically set to Greater Than.

The TAG query returns the current count tag specification.

:MACHine{l l2}:STRace:TAG {OFF I TIME | <state_tag_qualifier>1

ii= { ANYState I NOSTate | <any_term> 
|

( < exoression 1 > [{AND I OR} < expression2> ]) |

(<expression2t [{AND I OR} <sxpressionl > ]) }
l= {<or terml > | <and_terml > | <or term2> | <and_term2>}
ir= {<or terml >IOR <or terml >J... | <and_terml >[AND <and_term1>J...]
::= {<or term2>[OR <or term2>J... | <and_term?>[AND <and_term2>]...]
:: = {AlB lC lD llNRange lOUTRange}
ri = {NOTAINOTB I NOTC INOTD llNRange lOUTRange}
::= {ElFlGlH}
ir = {NOTE INOTFINOTG INOTH}

Command Syntax:

where:

< state_tag_qualifier >

< any_term >
< expression 1 >
< expression2 >

< or_term 1 >
< and_term 1 >

< or_term2>
< and term2 >
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TAG

TAG

command/query

The TAG command selects the type of count tagging (state or time) to be
performed during data acquisition. State tagging is indicated when the
parameter is the state tag qualifier, which will be counted in the qualified
state mode. The qualifier may be a single term or a complex expression.
The terms A through H are defmed by the TERM command. The terms
INRange and OUTRange are defmed by the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defmitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed. A detailed example is provided
in ftgUre 12-2.

Because count tagging requires a minimum clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the CPERiod command
is in the SFORmat subsystem). When the clock period is set to Less
Than, count tagging is turned off. When count tagging is set to either state
or time, the clock period is automatically set to Greater Than.

The TAG query returns the current count tag specification.

Command Syntax: :MACHine{112}:STRace:TAG {OFF I TIME I <state_tag_qualifier>}

where:

<state_tag_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term1>

< and_term 1>

< or_term2 >

< and_term2 >

HP 16528/16538
Programming Reference

::= {ANYState I NOSTate I <any_term> I

(< expression1> [{AND lOR} < expression2 >]) I

(< expression2 > [{AND lOR} < expression1 > ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I < and_term2 > }

:: = {<or_term1 > [OR < or_term1 > ] I < and_term1> [AND < and_term 1 > J }
:: = {<or_term2> [OR <or_term2> ] I < and_term2 > [AND <and_term2> l }
:: = {AI BIC IDIINRange IOUTRange}

:: = {NOTAl NOTB INOTC INOTD IINRange IOUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}
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TAG

TAG

command/query

The TAG command selects the type of count tagging (state or time) to be
performed during data acquisition. State tagging is indicated when the
parameter is the state tag qualifier, which will be counted in the qualified
state mode. The qualifier may be a single term or a complex expression.
The terms A through H are defmed by the TERM command. The terms
INRange and OUTRange are defmed by the RANGe command.

Expressions are limited to what you could manually enter through the
Format menu. Regarding parentheses, the syntax defmitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed. A detailed example is provided
in ftgUre 12-2.

Because count tagging requires a minimum clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the CPERiod command
is in the SFORmat subsystem). When the clock period is set to Less
Than, count tagging is turned off. When count tagging is set to either state
or time, the clock period is automatically set to Greater Than.

The TAG query returns the current count tag specification.

Command Syntax: :MACHine{112}:STRace:TAG {OFF I TIME I <state_tag_qualifier>}

where:

<state_tag_qualifier>

<any_term>

< expression1>

< expression2 >

< or_term1>

< and_term 1>

< or_term2 >

<and term2>

HP 16528/16538
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::= {ANYState I NOSTate I <any_term> I

(< expression1> [{AND lOR} < expression2 >]) I

(< expression2 > [{AND lOR} < expression1 > ]) }

:: = {<or_term1 > I < and_term1> I <or_term2> I < and_term2 > }

:: = {<or_term1 > [OR < or_term1 > ] I < and_term1> [AND < and_term 1 > J }
:: = {<or_term2> [OR < or_term2 > ] I < and_term2 > [AND <and_term2> l }
:: = {AI BIC IDIINRange IOUTRange}

:: = {NOTAl NOTB INOTC INOTD IINRange IOUTRange}

::= {EIFIGIH}

::= {NOTEINOTFINOTGINOTH}

STRace Subsystem
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ExampleS: 0UTpUT XXX;":titACHIt{E1 :STRACE:TAG 0FF,,

OUTPUT XXX;" :l{ACHtNEI :STRACE :TAG TIHE"

OUTPUT XXX;":I'IACHINEl:STRACE:TAG (INRANGE 0R lioTF)"
0UTPUT XXX;":I{ACHINEI:STRACE:TAG ((II{RAN6E 0R A) AND E)"

Query Syntax: :MACHine{l l2} :STRace:TAG?

RetUrnedFOrmat: [:MACHine{tl2}:STBace:TAG] {OFFITIMEI<stare_rag_quatifier>}<NL>

Example: 10 D I r't St r i nsg [t oo]

20 0UTPUT XXX; ":MACHINtl : STRACE :TAG?"

30 ENTER XXX ; Str i ng$

40 PRINT String$
50 END

STRace Subsystem
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TAG

Examples:

Query Syntax:

Returned Format:

Example:

STRace Subsystem
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OUTPUT XXX;":MACHINE1:STRACE:TAG OFF"
OUTPUT XXX;":MACHINE1:STRACE:TAG TIME"
OUTPUT XXX;":MACHINE1:STRACE:TAG (INRANGE OR NOTF)"
OUTPUT XXX;":MACHINEl:STRACE:TAG ((INRANGE OR A) AND E)"

:MACHine{112} :STRace:TAG?

[:MACHine{112}:STRace:TAG] {OFFITIMEI <state_tag_qualifier>} < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:TAG?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

HP 16528/16538
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TAG

Examples:

Query Syntax:

Returned Format:

Example:
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OUTPUT XXX;":MACHINE1:STRACE:TAG OFF"
OUTPUT XXX;":MACHINE1:STRACE:TAG TIME"
OUTPUT XXX;":MACHINE1:STRACE:TAG (INRANGE OR NOTF)"
OUTPUT XXX;":MACHINEl:STRACE:TAG ((INRANGE OR A) AND E)"

:MACHine{112} :STRace:TAG?

[:MACHine{112}:STRace:TAG] {OFFITIMEI <state_tag_qualifier>} < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:TAG?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

HP 16528/16538
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TERM
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command/query

The TERM command allows you to a specify a pattern recognizer term in
the specified machine. Each command deals with only one label in the
glven term; therefore, a complete specification could require several
commands. Since a label can contain 32 or less bits, the range of the
pattern value will be between f32 - 1 and 0. When the valur 

-of 
a pattern is

expressed in binary, it represents the bit values for the label inside the
pattern recrigtruzor tetm. Since the pattern p&rameter may contain don't
cares and be represented in several bases, it is handled as a string of
characters rather than a number.

When 3 single state machine is on, all erght terms (A through H) are
available in that machine. When two state msghines are on, terms A
through D are used by the first state machine define4 and terms E
through H are used by the second state machine defined.

The TERM query returns the specification of the term specified by term
identification and label name.

:lvlAOHine{1 l2}:STRace:TERM <term id >, < label_name ), ( pattern >Command Syntax:

where:

<term_id> :: = {AlBlClDlElFlGlH}
< labef_name > :: = string of up to 6 alphanumeric charasters

<pattern> ::= "{#B{011 lX} . . . I

#o{01 1 12 13 14 15 16l7lx} . . . 
I

#H{011 l2lsl4lsl6lTlslelAlBlclDlElFlx} . . . I

{011 12l314l5161718le} . . . }'

Exampfe: 0uTpuT XXX ; " : I'IACHINEl : STRACE : TERt't A,' DATA 

"' 
255".

0UTPUT XXX; ":MACHINEl :STRACE:TERM B,'ABC','#BXXXX1101'

STRace Subsystem
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TERM

TERM

command/query

The TERM command allows you to a specify a pattern recognizer term in
the specified machine. Each command deals with only one label in the
given term; therefore, a complete specification could require several
commands. Since a label can contain 32 or less bits, the range of the
pattern value will be between 232

- 1 and o. When the value of a pattern is
expressed in binary, it represents the bit values for the label inside the
pattern recognizer term. Since the pattern parameter may contain don't
cares and be represented in several bases, it is handled as a string of
characters rather than a number.

When a single state machine is on, all eight terms (A through H) are
available in that machine. When two state machines are on, terms A
through D are used by the fIrst state machine defmed, and terms E
through H are used by the second state machine defmed.

The TERM query returns the specification of the term specified by term
identification and label name.

Command Syntax: :MACHine{112}:STRace:TERM <term_id>,<label_name>,<pattern>

where:

<term_id>
< label_name>

<pattern>

Example:

HP 16528/16538
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::= {AIBICIDIEIFIGIH}
:: = string of up to 6 alphanumeric characters

:: = H{#B{OI1IX} ... I

#Q{OI11 2 131 4151617IX} ... I
#H{OI11 213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }H

OUTPUT XXX;":MACHINEl:STRACE:TERM A, 'DATA', '255' "
OUTPUT XXX;":MACHINEl:STRACE:TERM B, 'ABC', '#BXXXXII01' "

STRace Subsystem
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TERM

TERM

command/query

The TERM command allows you to a specify a pattern recognizer term in
the specified machine. Each command deals with only one label in the
given term; therefore, a complete specification could require several
commands. Since a label can contain 32 or less bits, the range of the
pattern value will be between 232

- 1 and o. When the value of a pattern is
expressed in binary, it represents the bit values for the label inside the
pattern recognizer term. Since the pattern parameter may contain don't
cares and be represented in several bases, it is handled as a string of
characters rather than a number.

When a single state machine is on, all eight terms (A through H) are
available in that machine. When two state machines are on, terms A
through D are used by the fIrst state machine defmed, and terms E
through H are used by the second state machine defmed.

The TERM query returns the specification of the term specified by term
identification and label name.

Command Syntax: :MACHine{112}:STRace:TERM <term_id>,<label_name>,<pattern>

where:

<term_id>

< label_name>

<pattern>

Example:
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::= {AIBICIDIEIFIGIH}
:: = string of up to 6 alphanumeric characters

:: = H{#B{OI1IX} ... I

#Q{OI112131 4 151617IX} ... I
#H{OI11 2 131 415161 71819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }H

OUTPUT XXX;":MACHINEl:STRACE:TERM A, 'DATA', '255' "
OUTPUT XXX;":MACHINEl:STRACE:TERM B, 'ABC', '#BXXXXII01' "

STRace Subsystem
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Query Syntax: :MACHine{1 l2}:STRace:TERM? <term_id>,<label_name>

Returned Format: [:MACHine{l I2}:STRAco:TERM] <term_ld>,<label_name>,<pattorn> <NL>

Example: to DIlt Strins$[1oo]
20 OUTPUT XXX;" :MACHINEl :STRACE :TERM? B,'DATA"'
30 ENTER XXX; Str i ng$

40 PRINT String$
50 END

STRace Subsystem
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TERM

Query Syntax:

Returned Format:

Example:

STRace Subsystem
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:MACHine{1 12}:STRace:TERM? < term_id > , < label_name>

[:MACHine{112}:STRAce:TERM] <term_id >, < label_name>, < pattern> < NL>

10 DIM String$[lOO]
20 OUTPUT XXX;":MACHINE1:STRACE:TERM? B, 'DATA' "
30 ENTER XXX;String$
40 PRINT String$
50 END

HP 16528/16538
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TERM

Query Syntax:

Returned Format:

Example:

STRace Subsystem
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:MACHine{1 12}:STRace:TERM? < term_id > , < label_name>

[:MACHine{112}:STRAce:TERM] <term_id >, < label_name>, < pattern> < NL>

10 DIM String$[lOO]
20 OUTPUT XXX;":MACHINE1:STRACE:TERM? B, 'DATA' "
30 ENTER XXX;String$
40 PRINT String$
50 END

HP 16528/16538
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SLISI Subsystem 13
Introduction

HP 1652B.,/16s38
Programming Reference

The SLIST subsystem contains the co--ands available for the State
Listing menu in the HP 1652B,1538 logi c analyzer. These sommands are:

o COLumn
o DATA
o LINE
o MMODe
. OPATtern
o OSEarch
o OSTate
. OTAG
o RUNTiI
o TAVerage
o TMAXimum
. TMINimum
o VRUNs
. XOTag
o )GATtern
o XSEarch
o XSTate
o XTAG

SLIST Subsystem
1 3-1
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The SLISt subsystem contains the commands available for the State
Listing menu in the HP 1652B/53B logic analyzer. These commands are:

• COLumn
• DATA

• LINE
• MMODe
• OPATtem
• OSEarch
• OSTate
• OTAG
• RUNTil
• TAVerage

• TMAXimum
• TMINimum
• VRUNs
• XOTag
• XPATtem
• XSEarch
• XSTate
• XTAG

SLIST Subsystem
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The SLISt subsystem contains the commands available for the State
Listing menu in the HP 1652B/53B logic analyzer. These commands are:

• COLumn
• DATA

• LINE
• MMODe
• OPATtem
• OSEarch
• OSTate
• OTAG
• RUNTil
• TAVerage

• TMAXimum
• TMINimum
• VRUNs
• XOTag
• XPATtem
• XSEarch
• XSTate
• XTAG
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sPoce p.i co l-nurn: SLIST I obe l-nome

COL umn ? spoce co l-nurn

DATA? spoce itne_numDer I obe l-nome

I ine-nun'Lmrd-screen

LINE?

PATTern

STAT e

OPATtern t obe l_norne lobei-ooltern

OPAT Le r n? sPoce I obe | -nome

occurrence F\ , I

STAR t

OSEorch spoce TRIGge r

XMARk e r

OSIorch?

Figure 13-1. SLISI Subsystem Syntax Diagram

SL|ST Subsystem
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label_pattern~----~~

"-.\ XMARk e r

01650S10

Figure 13-1. SLISt Subsystem Syntax Diagram

SLIST Subsystem
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MSTats

I abe I_pa t t er n ~----I~

"-.< XMARk e r

01650S10

Figure 13-1. SLISt Subsystem Syntax Diagram

SLIST Subsystem
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t ime-vo lue

s to te-vo lue

OTAG?

RUNT i I sPoce run-unti l-spec

RUNTiI?

TAVe r oge?

TMAX irnum?

TMIN imum?

VRUNs ?

XOT og ?

s poce I obe I -nome lobel-potternXPATtern

I obe l-nornespoceXPATtern?

spoceXSEorch occu r r ence TRIGger

STAR t

XSEorch?

XSTote?

spcce t ime-vo I ue

s to te-vo I ue

XTAG?
r65ro/9xo6

Figure 13-1. SLISI Subsystem Syntax Diagram (continued)
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SLIST Subsystem
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r un_u n t i 1_5 pe c I------------------tl~

TAVer age? )----------------------------~

TMAX imum? )----------------------------~

TMIN i mum? )-----------------------------..l

label_pattern ~---~

XTAG? )---------------------------------'
16510/SX06

Figure 13-1. SLISt Subsystem Syntax Diagram (continued)

HP 16528/16538
Programming Reference

SLIST Subsystem
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r un_u n t i 1_5 pe c I------------------II~

TAVer age? l----------------------------~

label_pattern ~---~

XTAG? l---------------------------------'"
16510/SX06

Figure 13-1. SLISt Subsystem Syntax Diagram (continued)
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module_num : {112j1415lr
mach_nuar = {1|'2!,
col_num : 11l2l3l4lsl6l7l8l
llne_number : integerfrom -1023 to + 1023
lrabel name = a string of up to 6 olphanurneic charucten
base : {BlNarylHEKadecimallOCTallDECimallASCiilsYMBollASSemblerl for labels or

{AB S olute 
I 
RE Lative } for tags

line_num mid_scrcen : integerlrom -1023 to + 1023
labeljrattern :'{#8{011 l,Y}. . . I

#Q{ql1l2l3l4lsl6l7lx} . . . I

#H {0 | 1 12 | 3 14 | s 16 17 lsle lA lB lc I 
D 

I 
E 

I 
r lx} . . . I

I0l t 1213l4lsl6l7lgle\ . . . I"
occurnence = integer from -1023 to + 1023

time_value = rcal number
state_value : real number
nrt'_untilspe c = {OFF I 

LT, < value > | GT, < value > 
| INRange, < value ), < value > 

|

OUTRange, < value >, < value > |
value = real number

Figure 13-1. SLISI Subsystem Syntax Diagram (continued)

SLIST Subsystem
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module_num = {112131415}
mach_num = {112}
col_num = {112131415161718}
line_number = integerfrom -1023 to + 1023
label_name = a string ofup to 6 alphanumeric characters
base = {BINary IHEXadecimal IOCTal IDECimal lASCii ISYMBol I!ASSembler} for labels or

{ABSolute IRELative} for tags
line_num_mid_screen = integerfrom -1023 to + 1023
labelJJattern = "{#B{OllIX} I

#Q{011121314151617IX} I
#H{0111213141516171819IA IBICIDIEIFIX} ... I
{0111213141516171819} ... }"

occurrence = integerfrom -1023 to + 1023
time_value = real number
state_value = real number
run_until_spec = {OFF IL T, < value> IGT, < value> IINRange, < value>, < value> I

OUTRange, <value>, <value> }
value = real number

Figure 13-1. SLISt Subsystem Syntax Diagram (continued)

SLIST Subsystem
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module_num = {112131415}
mach_num = {112}
col_num = {112131415161718}
line_number = integerfrom -1023 to + 1023
label_name = a string ofup to 6 alphanumeric characters
base = {BINary IHEXadecimal IOCTal IDECimal lASCii ISYMBol I!ASSembler} for labels or

{ABSolute IRELative} for tags
line_num_mid_screen = integerfrom -1023 to + 1023
labelJJattern = "{#B{OllIX} I

#Q{011121314151617IX} I
#H{0111213141516171819IA IBICIDIEIFIX} ... I
{0111213141516171819} ... }"

occurrence = integerfrom -1023 to + 1023
time_value = real number
state_value = real number
run_until_spec = {OFF IL T, < value> IGT, < value> IINRange, < value>, < value> I

OUTRange, <value>, <value> }
value = real number

Figure 13-1. SLISt Subsystem Syntax Diagram (continued)
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SLIST
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selector

The SLIST selector is used as part ofa compound header to access those
settings normally found in the State Listing menu. It always follows the
MACHine selector because it selects a branch directlv below the
MACHine levelin the command tree.

Command Syntax: :MAGHine{l l2}:SLtSt

bcample: ouTpuT xXX;":HAcHINEI:SLIST:LINE 256"

SLIST Subsystem
195

SLISt

Command Syntax:

Example:

HP 16528/16538
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SLISt

selector

The SLISt selector is used as part of a compound header to access those
settings normally found in the State Listing menu. It always follows the
MACHine selector because it selects a branch directly below the
MACHine level in the command tree.

:MACHine{112}:SLlSt

OUTPUT XXX;":MACHINEl:SLIST:LINE 256"

SLIST Subsystem
13-5

SLISt

Command Syntax:

Example:
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SLISt

selector

The SLISt selector is used as part of a compound header to access those
settings normally found in the State Listing menu. It always follows the
MACHine selector because it selects a branch directly below the
MACHine level in the command tree.

:MACHine{112}:SLlSt

OUTPUT XXX;":MACHINEl:SLIST:LINE 256"

SLIST Subsystem
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COLumn

COLumn command/query

The COLumn command allows you to configure the state analyzer
list display by assiening a label name and base to one of the eight vertical

;lffi :-*n:T',"T;,t::ffi fi nT,ffi 'Hi:;'J,ll1Tll","o",

ili';ll#lH;;:;hTiffffi *l#itt:"'ff 
sffi sdssrrrmnispracedin

When the label name is "TAGS,' the TAGS col'm" is assumed and the
next parameter must speci$ RELative or ABSolute.

The COLum. query returns the column number, label na-e, and base for
the sPecified col'mn.

Command Syntax: :MACHine{1 l2}:SLlStGOLumn <clt_num>,<labet_name>,<base>

where:

<cot_num> ::= {1l2l3l4lSl6l7l8}
<label_name> ::= astring of upto 6alphanumericcharacters

<base> ;; = {BlNarylHDhdecimal lOCTallDECimal lASCiilSYMBol I lASSembler} for labols

or

ri : {ABSolute lRELative} for tags

not" q;$ i"Pg#:- 
must be assiped in order to use ABSolute or RElative

Examples: 0UTPUT xXX ; " : t'tAcHINEl : SL IST : C0LUMN 4, 2, t,tACHI NE1,'A 

" 
HEX'

OUTPUT XXX ; " : MACHINEl : SL IST : COLUMN 1, 2, MACHI NEl,'TAGS', ABSOLUTE"

SLIST Subsystem
13-6

HP 16528/16538
Programming Relerence

COLumn

COLumn command/query

The COLumn command allows you to configure the state analyzer
list display by assigning a label name and base to one of the eight vertical
columns in the menu. A column number of 1 refers to the left most
column. When a label is assigned to a column it replaces the original label
in that column. The label originally in the specified column is placed in
the column the specified label is moved from.

When the label name is "TAGS," the TAGS column is assumed and the
next parameter must specify RELative or ABSolute.

The COLumn query returns the column number, label name, and base for
the specified column.

Command Syntax: :MACHine{112}:SLlSt:COLumn <col_num >, <label_name>, <base>

where:

<col num>

< label_name>

<base>

I

Note '"

Examples:

SLIST Subsystem
13-6

::= {1 12131415161718}
:: = a string of up to 6 alphanumeric characters

:: = {BINary IHEXadecimal IOCTal IDECimallASCii ISYMBoIIIASSembler} for labels

or

:: = {ABSolute IRElative} for tags

A label for tags must be assigned in order to use ABSolute or REIJative
state tagging.

OUTPUT XXX;":MACHINEl:SLIST:COLUMN 4,2,MACHINEl, 'A' ,HEX"
OUTPUT XXX;":MACHINEl:SLIST:COLUMN 1,2,MACHINEl, 'TAGS', ABSOLUTE"

HP 16528/16538
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COLumn

COLumn command/query

The COLumn command allows you to configure the state analyzer
list display by assigning a label name and base to one of the eight vertical
columns in the menu. A column number of 1 refers to the left most
column. When a label is assigned to a column it replaces the original label
in that column. The label originally in the specified column is placed in
the column the specified label is moved from.

When the label name is "TAGS," the TAGS column is assumed and the
next parameter must specify RELative or ABSolute.

The COLumn query returns the column number, label name, and base for
the specified column.

Command Syntax: :MACHine{112}:SLlSt:COLumn <col_num >, <label_name>, <base>

where:

<col num>

< label_name>

<base>

I
Note"

Examples:

SLIST Subsystem
13-6

::= {1 12131415161718}
:: = a string of up to 6 alphanumeric characters

:: = {BINary IHEXadecimal IOCTal IDECimallASCii ISYMBoIIIASSembler} for labels

or

:: = {ABSolute IRElative} for tags

A label for tags must be assigned in order to use ABSolute or REIJative
state tagging.

OUTPUT XXX;":MACHINEl:SLIST:COLUMN 4,2,MACHINEl, 'A' ,HEX"
OUTPUT XXX;":MACHINEl:SLIST:COLUMN 1,2,MACHINEl, 'TAGS', ABSOLUTE"
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COLumn

Query Syntax: :MACHine{l l2}:SUSrCOLrmn? <col_num>

Returned Format: [:MACHine{112}:SLlSt;GOLrmn] <col_num>,<label_name>,<base> <NL>

Example: 10 DrM cl$[1oo]
20 0UTPUT XXX; " :l,lACHINEl : SLIST :COLUl,lN? 4"
30 ENTER XXX; C l$
40 PRINT C]$

50 END

HP 16528/16538
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Query Syntax:

Returned Format:

Example:
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COLumn

:MACHine{112}:SUSt:COLumn? <col_num>

[:MACHine{112}:SLlSt:COLumn] <col_num> ,< label_name>, <base> < NL>

10 DIM C1$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:COLUMN? 4"
30 ENTER XXX;C1$
40 PRINT Cl$
50 END

SLIST Subsystem
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Query Syntax:

Returned Format:

Example:
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COLumn

:MACHine{112}:SUSt:COLumn? <col_num>

[:MACHine{112}:SLlSt:COLumn] <col_num> ,< label_name>, <base> < NL>

10 DIM C1$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:COLUMN? 4"
30 ENTER XXX;C1$
40 PRINT Cl$
50 END

SLIST Subsystem
13-7



DATA

DATA

SLIST Subsystem
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where:

< line_number > li =
< label_name > :: =

< pattern_string > it :

query

The DATA query returns the value at a specified line number for a given
label. The format will be the same as the one shown in the Listing display
except for ASCII Symbols, or Inverse Assembly which will be returned in
HEX.

Query Syntax: :MACHine{1 l2}:SLlSt:DATA? <line_number>, <tabet_name>

Returned Format: [:MACHine{ 1r2:1:SLtSt:DATA]

< line number), ( label_name >, < pattern_string > < NL>

integer from -1023 to + 1023

string of up to 6 alphanumeric characters

"{#B{0l1lx}...1
#o{0 11l2l3 I4 ls l6 l7 lx} . . . I

#H{0 | 1 l2 l3 l4 l5 l6 l7 l8 le lA I B I c I D I E I F lx} . . . I

{01 1 12 1314 15 16 17 l8le} . . . }.'

Example: 10 Drll sd$ [too]
20 0UTPUT XXX;":MACHINEl :SLIST:DATA? 5I?,'RAS "'
30 ENTER XXX;Sd$

40 PRINT Sd$

50 END
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DATA

DATA query

The DATA query returns the value at a specified line number for a given
label. The format will be the same as the one shown in the Listing display
except for ASCII, Symbols, or Inverse Assembly which will be returned in
HEX.

Query Syntax: :MACHine{112}:SLlStDATA? < line_number>, < label_name>

Returned Format: [:MACHine{112}:SLlStDATA]

< line_number> ,< label_name> ,< pattern_string> < NL >

where:

<line_number>

< label_name>

< pattern_string>

Example:

SLIST Subsystem
13-8

:: = integer from -1023 to +1023

:: = string of up to 6 alphanumeric characters

:: = "{#B{011IX} ... I
#Q{OI1121314151617IX} ... I
#H{OI112131 4 1516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

10 DIM Sd$ [100J

20 OUTPUT XXX;":MACHINE1:SLIST:DATA? 512, 'RAS'"

30 ENTER XXX;Sd$

40 PRINT Sd$

50 END
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DATA

DATA query

The DATA query returns the value at a specified line number for a given
label. The format will be the same as the one shown in the Listing display
except for ASCII, Symbols, or Inverse Assembly which will be returned in
HEX.

Query Syntax: :MACHine{112}:SLlStDATA? < line_number>, < label_name>

Returned Format: [:MACHine{112}:SLlStDATA]

< line_number> ,< label_name> ,< pattern_string> < NL >

where:

<line_number>

< label_name>

< pattern_string>

Example:

SLIST Subsystem
13-8

:: = integer from -1023 to +1023

:: = string of up to 6 alphanumeric characters

:: = "{#B{011IX} ... I
#Q{OI1121314151617IX} ... I
#H{OI112131 4 1516171819IAIBICIDIEIFIX} ... I
{OI112131415161 7 1819} ... }"

10 DIM Sd$ [100J

20 OUTPUT XXX;":MACHINE1:SLIST:DATA? 512, 'RAS'"

30 ENTER XXX;Sd$

40 PRINT Sd$

50 END

HP 16528/16538
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LINE

LINE

Command Syntax:

where:

< line_n um_mid_screen >

Query Syntax:

Returned Format:

bcample:

HP 16s28/16538
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: MACHine{ 1 | 2}: SLISI LINE?

[:MACHine{1 l2}:SLlSt:LINE] < line_num_mid_screen > < NL>

10 DII'I Ln$ [100]
20 0UTPUT XXX ; " :I'IACHINEl : SLIST : LINE?"

30 ENTER XXX; Ln$

40 PRINT Ln$

50 END

command/query

The LINE command allows you to scroll the state analyzer tisting
vertically. The command specifies the state line number relative to the
trigger that the anal@r will be highlighted at center screen.

The LINE query returns the line number for the state currently in the
box at center screen.

:lvlACHine{1 l2}:SLISILINE < line_num_mid_screen >

Example: oUTPUT xXX;":MACHINEl:SLIST:LIl{E 0"

SLIST Subsystem
1&9

LINE

LINE

command/query

The LINE command allows you to scroll the state analyzer listing
vertically. The command specifies the state line number relative to the
trigger that the analyzer will be highlighted at center screen.

The LINE query returns the line number for the state currently in the
box at center screen.

Command Syntax: :MACHine{112}:SLlStLiNE < line_num_mid_screen >

where:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = integer from -1023 to +1023

OUTPUT XXX;":MACHINEl:SLIST:LINE 0"

:MACHine{112}:SLlSt:LlNE?

[:MACHine{112}:SLlStLlNE] <line_num_mid_screen> <NL>

10 DIM Ln$[100]

20 OUTPUT XXX;":MACHINEl:SLIST:LINE?"
30 ENTER XXX;Ln$
40 PRINT Ln$
50 END

SLIST Subsystem
13-9

LINE

LINE

command/query

The LINE command allows you to scroll the state analyzer listing
vertically. The command specifies the state line number relative to the
trigger that the analyzer will be highlighted at center screen.

The LINE query returns the line number for the state currently in the
box at center screen.

Command Syntax: :MACHine{112}:SLlStLiNE < line_num_mid_screen >

where:

<line_num_mid_screen>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = integer from -1023 to +1023

OUTPUT XXX;":MACHINEl:SLIST:LINE 0"

:MACHine{112}:SLlSt:LlNE?

[:MACHine{112}:SLlSt:LlNE] < line_num_mid_screen > < NL>

10 DIM Ln$[100]

20 OUTPUT XXX;":MACHINEl:SLIST:LINE?"
30 ENTER XXX;Ln$
40 PRINT Ln$
50 END

SLIST Subsystem
13-9
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MMODe

SLIST Subsystem
13-10

command/query

The MMODe command (Marker Mode) selects the mode 
"sl6slling 

the
marker movement and the display of marker readouts. When PATTern is
selected the markers will be placed on patterns. When STATe is selected
and state tagging is oq the markers move on qualified states counted
between normally stored states. When TIME is selected and time tagging
is enable4 the markers move on time between stored states. When
MSTats is selected and time tagging is on, the markers are placed on
patterns, but the readouts will be time statistics.

The MMODe query returns tle current marker mode selected.

Command Syntax: :MACHine{l I2}:SLISIMMODo <marker-mode>

where:

<marker mode> ::= {OFFIPATTernlSTATelTlMElMSTats}

Example: oUTPUT xxx; " :MACHINEI : sLIST : MMoDE TII'IE"

Query Syntax: :MACHine{l t2}:SLISIMMODo?

Returned Format: [:MACHine{1 l2}:SLISIMMODeJ < marker_mode > < NL>

Example: 10 DIr'r ung[1oo]

20 OUTPUT XXX;": MACHINEI : SLIST: l,ll'l0DE?"

30 ENTER XXX;Mn$

40 PR I NT tln$

50 END

HP 1652B.116s38
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MMODe

MMODe command/query

The MMODe command (Marker Mode) selects the mode controlling the
marker movement and the display of marker readouts. When PATTem is
selected, the markers will be placed on patterns. When STATe is selected
and state tagging is on, the markers move on qualified states counted
between normally stored states. When TIME is selected and time tagging
is enabled, the markers move on time between stored states. When
MSTats is selected and time tagging is on, the markers are placed on
patterns, but the readouts will be time statistics.

The MMODe query returns the cmrent marker mode selected.

Command Syntax: :MACHine{112}:SLlStMMODe <marker_mode>

where:

< marker_mode>

Example:

Query Syntax:

Returned Format:

Example:

SLIST Subsystem
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::= {OFFIPATIernISTATeITIMEIMSTats}

OUTPUT XXX;":MACHINEl:SLIST:MMODE TIME"

:MACHine{112}:SLlStMMODe?

[:MACHine{112}:SLlStMMODe] <marker_mode> <NL>

10 DIM Mn$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:MMODE?"
30 ENTER XXX;Mn$
40 PRINT Mn$
50 END

HP 16528/16538
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MMODe

MMODe command/query

The MMODe command (Marker Mode) selects the mode controlling the
marker movement and the display of marker readouts. When PATTem is
selected, the markers will be placed on patterns. When STATe is selected
and state tagging is on, the markers move on qualified states counted
between normally stored states. When TIME is selected and time tagging
is enabled, the markers move on time between stored states. When
MSTats is selected and time tagging is on, the markers are placed on
patterns, but the readouts will be time statistics.

The MMODe query returns the cmrent marker mode selected.

Command Syntax: :MACHine{112}:SLlStMMODe <marker_mode>

where:

< marker_mode>

Example:

Query Syntax:

Returned Format:

Example:

SLIST Subsystem
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::= {OFFIPATIernISTATeITIMEIMSTats}

OUTPUT XXX;":MACHINEl:SLIST:MMODE TIME"

:MACHine{112}:SLlStMMODe?

[:MACHine{112}:SLlStMMODe] <marker_mode> <NL>

10 DIM Mn$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:MMODE?"
30 ENTER XXX;Mn$
40 PRINT Mn$
50 END

HP 16528/16538
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OPATtern

OPATtern

Command Syntax:

where:

< label_name >

< label_pattern >

HP 1652B./16s38
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command/query

The OPATtern cornmand allows you to construct a pattern recogstzr;r
term for the O Marker which is then used with the OSEarch criteria when

moving the marker on patterns. Since this rcmmand deals with only one

label at a time, a complete specification could require several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern recoErizer term. In whatever base

is used, the value must be between 0 and 2"" - 1., since a label may not have

more than 32 bits. Because the < label3attern > pilameter may contain
don't cares, it is handled as a string of characters rather than a number.

The OPATtern query returns the pattern specification for a gwen label
name.

:MACHine{1 l2}:SLlSt:OPATtern < labet-name ), ( label-pattern >

:: = string of up to 6 alphanumeric charasters

::="{#B{0l1lX}...1
#o{o 11l2l3 l4 ls l6l7 lx} . . . I

#H{0 lll2l3l4lsl6lTlslelAlBlclDlElFlx} . . . I

to l 1 121314 ls l6 1718 le) . . . ).'

Examples: 0UTPUT XXX;":MACHINE1 :SLIST:OPATTERN'DATA',' 255"'
0UTPUT XXX; " : MACHI NE1 : SL I ST:OPATTERN 'ABC' , '#BXXXX1 101 '

SLIST Subsystem
13-1 1

oPATtern

oPATtern

command/query

The OPATtem command allows you to construct a pattern recognizer
term for the 0 Marker which is then used with the OSEarch criteria when
moving the marker on patterns. Since this command deals with only one
label at a time, a complete specification could require several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~er term. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < labelyattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The OPATtern query returns the pattern specification for a given label
name.

Command Syntax: :MACHine{112}:SLlStOPATtern < label_name>, < label_pattern>

where:

< label_name>

< label_pattern>

Examples:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = "{#B{OI1IX} ... I
#Q{OI1121314151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX;":MACHINEl:SLIST:OPATTERN 'DATA', '255' "
OUTPUT XXX;":MACHINEl:SLIST:OPATTERN 'ABC', '#BXXXXl101' rr

SLIST SUbsystem
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oPATtern

oPATtern

command/query

The OPATtem command allows you to construct a pattern recognizer
term for the 0 Marker which is then used with the OSEarch criteria when
moving the marker on patterns. Since this command deals with only one
label at a time, a complete specification could require several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~er term. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < labelyattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The OPATtern query returns the pattern specification for a given label
name.

Command Syntax: :MACHine{112}:SLlSt:OPATtern <label_name>,<label_pattern>

where:

< label_name>

< label_pattern>

Examples:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = "{#B{OI1IX} ... I
#Q{OI1121314151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX;":MACHINEl:SLIST:OPATTERN 'DATA', '255' "
OUTPUT XXX;":MACHINEl:SLIST:OPATTERN 'ABC', '#BXXXXl101' rr

SLIST Subsystem
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OPATtern

Query Syntax: :MAGHine{1 l2}:SLlSt:OPATtern? <label_name>

Returned Format: [:MACHine{1 l2}:SLlStOPATtern] <label_name>, <label3attem> <NL>

Example: 10 DIM opg [1oo]
20 0UTPUT XXX; ":MACHINEl: SLIST:OPATTtRN? 'A"'
30 ENTER XXX;0p$

40 PR I NT 0p$

50 IND

SLIST Subsystem
13-^l2
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oPATtern

Query Syntax: :MACHine{112}:SLlStOPATtern? <label_name>

Returned Format: [:MACHine{112}:SLlStOPATtern] <label_name>, <labelJ)8ttern> <NL>

Example: 10 0I M Op$ [100]

20 OUTPUT XXX;":MACHINE1:SLIST:OPATTERN? 'A'"

30 ENTER XXX;Op$

40 PRINT Op$

50 END

SLIST Subsystem
13-12
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oPATtern

Query Syntax: :MACHine{112}:SLlStOPATtern? <label_name>

Returned Format: [:MACHine{112}:SLlStOPATtern] <label_name>, <labelJ)8ttern> <NL>

Example: 10 0I M Op$ [100]

20 OUTPUT XXX;":MACHINE1:SLIST:OPATTERN? 'A'"

30 ENTER XXX;Op$

40 PRINT Op$

50 END

SLIST Subsystem
13-12
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OSEarch
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command/query

ff"fl i",fl"f#'-.*t'*Hf a;Ti:trl#;?ieomarker'
specification when moving the markers on patterns. The origin parameter
tells the marker to begin a search with the trigger, the start of datq or with
the X marker. The actual occurrence the marker scarches for is
determined by the occurrence paremeter of the OPATtern
reengnizet specification, relative to the origin. An occurrence of 0 places

the marker on ttre selected origin. With a negative osculrence, the marker

::il:l!:H:"","r3:'?tr' 
with a positive oocturenoe' the marker

The OSEarch query returns the search criteria for the O marker.

Command Syntax: :MACHino{l l2}:SUSt:OSEarch <o@urronce>,<origin>

where:

< occurren@ > :: = integer from -1023 to + 1023

<origin > ii = {TRlGger I START lXlvlAFker}

Example: oUTPUT xXX;" :MACHINEI :SLIST:0SEARCH +10,TRIGGER"

Query Syntax: :MACHine{1 l2}:SLISt:OSEarch?

Returned Format: [:MACHine{1 l2}:SLlSt:OSEarchJ <occurrenoe ), (origin > < NL>

Exarnple: 10 DItl osg[1oo]

20 OUTPUT XXX ; " :l,lACHINEl : SLIST:OSEARCH?"

30 ENTER XXX;0s$

40 PRINT 0s$

50 END

SLIST Subsystem
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OSEarch

OSEarch

command/query

The OSEarch command dermes the search criteria for the 0 marker,
which is then used with associated OPATtem recognizer
specification when moving the markers on patterns. The origin parameter
tells the marker to begin a search with the trigger, the start of data, or with
the X marker. The actual occurrence the marker searches for is
determined by the occurrence parameter of the OPATtem
recognizer specification, relative to the origin. An occurrence of 0 places
the marker on the selected origin. With a negative occurrence, the marker
searches before the origin. With a positive occurrence, the marker
searches after the origin.

The OSEarch query returns the search criteria for the 0 marker.

Command Syntax: :MACHine{112}:SLlStOSEarch < occurrence> ,< origin>

where:

< occurrence >

<origin>

Example:

Query Syntax:

Returned Format:

Example:
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:: = integer from -1023 to + 1023

:: = {TRIGger ISTARt IXMARker}

OUTPUT XXX;":MACHINE1:SLIST:OSEARCH +10,TRIGGER"

:MACHine{112}:SLlStOSEarch?

[:MACHine{112}:SLlStOSEarch] <occurrence>, <origin> < NL>

10 DIM Os$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:OSEARCH?"
30 ENTER XXX:Os$
40 PRINT Os$
50 END

SLIST Subsystem
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OSEarch

OSEarch

command/query

The OSEarch command dermes the search criteria for the 0 marker,
which is then used with associated OPATtem recognizer
specification when moving the markers on patterns. The origin parameter
tells the marker to begin a search with the trigger, the start of data, or with
the X marker. The actual occurrence the marker searches for is
determined by the occurrence parameter of the OPATtem
recognizer specification, relative to the origin. An occurrence of 0 places
the marker on the selected origin. With a negative occurrence, the marker
searches before the origin. With a positive occurrence, the marker
searches after the origin.

The OSEarch query returns the search criteria for the 0 marker.

Command Syntax: :MACHine{112}:SLlStOSEarch < occurrence> ,< origin>

where:

< occurrence >

<origin>

Example:

Query Syntax:

Returned Format:

Example:
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:: = integer from -1023 to + 1023

:: = {TRIGger ISTARt IXMARker}

OUTPUT XXX;":MACHINE1:SLIST:OSEARCH +10,TRIGGER"

:MACHine{112}:SLlStOSEarch?

[:MACHine{112}:SLlStOSEarch] <occurrence>, <origin> < NL>

10 DIM Os$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:OSEARCH?"
30 ENTER XXX:Os$
40 PRINT Os$
50 END

SLIST Subsystem
13-13
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OSTate guery

The OSTate query returns the line number in the listing where the O
marker resides (-10?3 to + L0?3). If data is not valid , the query returns
3n67.

: MACHine { 1 | 2} : SLISI OSTate?

[:MAGHine{1 l2}:SLlSt:OSTateJ <state_num > < NL>

:: = an integer from -1023 to + 1023, or 32767

10 DIM 0s$[100]

20 OUTPUT XXX; " : I'IACHI NEl : SL I ST :0STATE?"

30 EiITER XXX;0s$

40 PRINT 0s$

50 END

HP 16528/16538
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Query Syntax:

Retumed Format:

where:

< state_num >

Example:

SLIST Subsystem
13-14

eSTate

eSTate query

The OSTate query returns the line number in the listing where the 0
marker resides (-1023 to + 1023). If data is not valid, the query returns
32767.

Query Syntax: :MACHine{112}:SLlSt:OSTate?

Returned Format: [:MACHine{112}:SLlSt:OSTate] <state_num> <NL>

where:

<state_num>

Example:

SLIST Subsystem
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:: = an integer from -1023 to +1023, or 32767

10 DIM Os$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:OSTATE?"
30 ENTER XXX;Os$
40 PRINT Os$
50 END
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eSTate

eSTate query

The OSTate query returns the line number in the listing where the 0
marker resides (-1023 to + 1023). If data is not valid, the query returns
32767.

Query Syntax: :MACHine{112}:SLlSt:OSTate?

Returned Format: [:MACHine{112}:SLlSt:OSTate] <state_num> <NL>

where:

<state_num>

Example:

SLIST Subsystem
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:: = an integer from -1023 to +1023, or 32767

10 DIM Os$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:OSTATE?"
30 ENTER XXX;Os$
40 PRINT Os$
50 END

HP 16528/16538
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command/query

frt'.ft :,trf; .-+"rl'fi Si:t"#""ffi "#',H;3XT**.
when state tagging is on. If the data is not valid taEged data, no action is
performed.

Ihe OTAG query returns the O Marker position in time when tine
ta$ngis on or in states when state tagging is on, regardless of whether
the marker was positioned in time or through a pattern search. If data is
not valid, the query returns 9.9H17 for time tagging 3n67 for state
tagging.

Command Syntar :ilhCHine{l I2}:SUSIOTAG { <time_value > | <state_value > }

where:

<time_value> :: = real number
<state value> ::= inieger

E:<ample: :0UTPUT XXX;":l,lACHINEl:SLIST:oTAG 40.0E-6"

Query Syntax: :MACHine{1 I2}:SLTSTOTAG?

Returned Format: [:MACHine{112}:SLISIOTAG] {<time_value> l<state_vatue>}<NL>

Example: lo DIl,t otg[too]
20 0UTPUT XXX;" :l'lACHIi{El :SLIST:0TAG?"

30 ENTER XXx;0t$
40 PRINT Ot$

50 END

SLIST Subsystem
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OTAG

OTAG

command/query

The aTAG command specifies the tag value on which the a Marker
should be placed. The tag value is time when time tagging is on or states
when state tagging is on. If the data is not valid tagged data, no action is
performed.

The aTAG query returns the a Marker position in time when time
tagging is on or in states when state tagging is on, regardless of whether
the marker was positioned in time or through a pattern search. If data is
not valid, the query returns 9.9E37 for time tagging, 32767 for state
tagging.

Command Syntax: :MACHine{112}:SLlStOTAG {<time_value> I<state_value>}

where:

<time_value>

< state_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number

:: = integer

:OUTPUT XXX;":MACHINE1:SLIST:OTAG 40.0E-S"

:MACHine{112}:SLlSt:OTAG?

[:MACHine{112}:SLlStOTAG] {<time_value> I<state_value>} < NL>

10 DIM Ot$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:OTAG?"
30 ENTER XXX;Ot$
40 PRINT Ot$
50 END

SLIST Subsystem
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OTAG

OTAG

command/query

The aTAG command specifies the tag value on which the a Marker
should be placed. The tag value is time when time tagging is on or states
when state tagging is on. If the data is not valid tagged data, no action is
performed.

The aTAG query returns the a Marker position in time when time
tagging is on or in states when state tagging is on, regardless of whether
the marker was positioned in time or through a pattern search. If data is
not valid, the query returns 9.9E37 for time tagging, 32767 for state
tagging.

Command Syntax: :MACHine{112}:SLlStOTAG {<time_value> I<state_value>}

where:

<time_value>

< state_value>

Example:

Query Syntax:

Returned Format:

Example:
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:: = real number

:: = integer

:OUTPUT XXX;":MACHINE1:SLIST:OTAG 40.0E-S"

:MACHine{112}:SLlSt:OTAG?

[:MACHine{112}:SLlStOTAG] {<time_value> I<state_value>} < NL>

10 DIM Ot$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:OTAG?"
30 ENTER XXX;Ot$
40 PRINT Ot$
50 END

SLIST Subsystem
13-15
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RUNTiI

SLIST Subsystem
13-16

command/query

The RUNTiI (run until) command allows you to define a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the display's STOP field is touched or the STOP
conmand is issued.

There are four conditions based on the time between the X and O
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the STRace
subsystem). These four conditions are as follows:

. The difference is less than (LT) some value.
o The difference is greater than (GT) some value.
o The difference is inside some range (INRange).
o The difference is outside some range (OUTRange).

End points for the INRange and OUTRange should be at least 4O ns apart
since this is the minimum time resolution of the time tag counter.

There are two conditions which are based on a comparison of the
acquired state data and the compare data i-age. You can run until one of
the following conditions is true:

o Compare Equal (EOUal) - Every channel of every label has the
same value.

o Compare not equal (NEQual) - Any cha"nel of any label has a

different value.

The RUNTiI query returns the current stop criteria.

,tCl The RUNTiI instruction (for state analysis) is available in both the SLIST
NOtg It and COMPare subsvstems.
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RUNTil

RUNTil

I
Note"

SLIST Subsystem
13-16

command/query

The RUNTil (run until) command allows you to defme a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the display's STOP field is touched or the STOP
command is issued.

There are four conditions based on the time between the X and 0
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the STRace
subsystem). These four conditions are as follows:

• The difference is less than (LT) some value.
• The difference is greater than (GT) some value.
• The difference is inside some range (INRange).
• The difference is outside some range (OUTRange).

End points for the INRange and OUTRange should be at least 40 ns apart
since this is the minimum time resolution of the time tag counter.

There are two conditions which are based on a comparison of the
acquired state data and the compare data image. You can run until one of
the following conditions is true:

• Compare Equal (EQUal) - Every channel of every label has the
same value.

• Compare not equal (NEQual) - Any channel of any label has a
different value.

The RUNTil query returns the current stop criteria.

The RUNTil instruction (for state analysis) is available in both the SLISt
and COMPare subsystems.

HP 16528/16538
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RUNTil

RUNTil

I
Note"

SLIST Subsystem
13-16

command/query

The RUNTil (run until) command allows you to defme a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the display's STOP field is touched or the STOP
command is issued.

There are four conditions based on the time between the X and 0
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the STRace
subsystem). These four conditions are as follows:

• The difference is less than (LT) some value.
• The difference is greater than (GT) some value.
• The difference is inside some range (INRange).
• The difference is outside some range (OUTRange).

End points for the INRange and OUTRange should be at least 40 ns apart
since this is the minimum time resolution of the time tag counter.

There are two conditions which are based on a comparison of the
acquired state data and the compare data image. You can run until one of
the following conditions is true:

• Compare Equal (EQUal) - Every channel of every label has the
same value.

• Compare not equal (NEQual) - Any channel of any label has a
different value.

The RUNTil query returns the current stop criteria.

The RUNTil instruction (for state analysis) is available in both the SLISt
and COMPare subsystems.
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RUNTiI

COmmand Syntax: :MACHine{1 l2}:SLlSt:RUNTil < run_until_spec >

where:

<run_until_spec> ir: {OFFILT,<valuet lGT,<value> llNRange,<value),(value>
I OUTRange, <value ), (value > | EQUaI I NEQual)

<value > ::= real number from 10E-9 to +9E9

Example: oUTPUT xxX; " : MACHI NEl : SL I ST : RUNTI L GT,800. 0E-6"

Query Syntax: :MACHine{1 l2}:SLlSt:RUNTil?

Returned Format: [:MACHine{ 1,2.1:SLlSt:RUNTil] < run_until_spec > < NL>

Example: 10 DrM Rug [1oo]
20 OUTPUT XXX; " :MACHINEl : SLIST:RUNTIL?"

30 ENTER XXX;Ru$

40 PRINT Ru$

50 END

HP 16528/16s38
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SLIST Subsystem
13-17

RUNTil

Command Syntax: :MACHine{112}:SLlStRUNTil <run_until_spec>

where:

<value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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::= {OFFI LT, <value> IGT,<value> IINRange,<value>,<value>

IOUTRange, <value>, <value> IEQUal INEQual}

:: = real number from 10E-9 to +9E9

OUTPUT XXX;":MACHINEl:SLIST:RUNTIL GT,800.0E-6"

:MACHine{112}:SLlStRUNTil?

[:MACHine{112}:SLlSt:RUNTil] <run_until_spec> < NL>

10 DIM Ru$ [100J
20 OUTPUT XXX;":MACHINEl:SLIST:RUNTIL?"
30 ENTER XXX;Ru$
40 PRINT Ru$
50 END

SLIST Subsystem
13-17

RUNTil

Command Syntax: :MACHine{112}:SLlStRUNTil <run_until_spec>

where:

<value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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::= {OFFI LT, <value> IGT,<value> IINRange,<value>,<value>

IOUTRange, <value>, <value> IEQUal INEQual}

:: = real number from 10E-9 to +9E9

OUTPUT XXX;":MACHINEl:SLIST:RUNTIL GT,800.0E-6"

:MACHine{112}:SLlStRUNTil?

[:MACHine{112}:SLlSt:RUNTil] <run_until_spec> < NL>

10 DIM Ru$ [100J
20 OUTPUT XXX;":MACHINEl:SLIST:RUNTIL?"
30 ENTER XXX;Ru$
40 PRINT Ru$
50 END

SLIST Subsystem
13-17
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TAVerage

SLIST Subsystem
13-18

The TAVerage query returns the value of the average time between the X
and O Markers. If the number of valid runs is zero, the query returns
9.9EJi1. Valid runs are tlose where the pattern search for both the X and
O markers was successful, resulting in valid delta-time measurements.

Query Syntax: :MACHine{1 l2}:sLrst:TAVerage?

Retumed FOrmat: [:MACHine{1 l2}:SllStTAVeragel <time_value> <NL>

where:

< time_value > ii = roSl number

Example: 10 DtM Tv$t1ool

20 OUTPUT )OC(; *: MACHINE 1 : SLIST: TAVERAGE?"

30 ENTER rcOqTv$
/m PRINT Tv$

50 END

query

HP 16s28/16538
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TAVerage

TAVerage query

The TAVerage query returns the value of the average time between the X
and 0 Markers. If the number of valid runs is zero, the query returns
9.9E37. Valid runs are those where the pattern search for both the X and
o markers was successful, resulting in valid delta-time measurements.

Query Syntax: :MACHine{112}:SLlSt:TAVerage?

Returned Format: [:MACHine{112}:SLlSt:TAVerage] <time_value> <NL>

where:

Example:

SLIST Subsystem
13-18

:: = real number

10 DIM Tv$[100]

20 OUTPUT XXX;N:MACHINE1 :SLlST:TAVERAGE?"

30 ENTER XXX;Tv$

40 PRINTTv$

50 END

HP 16528/16538
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TAVerage

TAVerage query

The TAVerage query returns the value of the average time between the X
and 0 Markers. If the number of valid runs is zero, the query returns
9.9E37. Valid runs are those where the pattern search for both the X and
o markers was successful, resulting in valid delta-time measurements.

Query Syntax: :MACHine{112}:SLlSt:TAVerage?

Returned Format: [:MACHine{112}:SLlSt:TAVerage] <time_value> <NL>

where:

Example:

SLIST Subsystem
13-18

:: = real number

10 DIM Tv$[100]

20 OUTPUT XXX;N:MACHINE1 :SLlST:TAVERAGE?"

30 ENTER XXX;Tv$

40 PRINTTv$

50 END

HP 16528/16538
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TMA)(Imum
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query

The TMAXim'rn queryreturns the value of the uraximum t'nre between
the X and O Markers. If data is not valid the query returns 9.9E37.

Query Syntax :MACHine{1 l2}:SUSrTMAXmum?

Returned Format: [:MACHine{l l2}:SUStTMAXmuml <timo_value> <NL>

where:

<time valuo > :: = real number

Example: 10 DIU Txg [1oo]
20 0UTPUT XXX; " :MACHINEl : SLIST: TI'IMIt'lUM?"

30 ENTER XXX;Tx$

40 PR I NT Tx$

50 END

SLIST Subsystem
13-19

TMAXimum

TMAXimum

query

The TMAXimum query returns the value of the maximum time between
the X and 0 Markers. Hdata is not valId, the query returns 9.9E37.

Query Syntax: :MACHine{112}:SUStTMAXimum?

Returned Format: [:MACHine{112}:SLlStTMAXimum] <time_value> < NL>

where:

<time_value>

Example:

HP 16528/16538
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:: = real number

10 DIM Tx$ [100J
20 OUTPUT XXX;":MACHINE1:SLIST:TMAXIMUM?"
30 ENTER XXX;Tx$
40 PRINT Tx$
50 END

SLIST Subsystem
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TMAXimum

TMAXimum

query

The TMAXimum query returns the value of the maximum time between
the X and 0 Markers. Hdata is not valId, the query returns 9.9E37.

Query Syntax: :MACHine{112}:SUStTMAXimum?

Returned Format: [:MACHine{112}:SLlStTMAXimum] <time_value> < NL>

where:

<time_value>

Example:
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Programming Reference

:: = real number

10 DIM Tx$ [100J
20 OUTPUT XXX;":MACHINE1:SLIST:TMAXIMUM?"
30 ENTER XXX;Tx$
40 PRINT Tx$
50 END

SLIST Subsystem
13-19
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TMlNimum

Query Syntax:

Returned Format:

query

The TMINimum query returns the value of the minimum time between
the X and O Markers. If data is not valid, the query returns 9.9837.

: MACHine{ 1 | 2} : SLISI:TMlNimum?

[:MACHine{ 1l2I:SLlSt:TMlNimum] <time value > < NL>

where:

<time value > :: = real number

Example: 10 DIr't Tmg [too]
20 0UTPUT XXX ; " :I'IACHINEl : SLIST : TMINIMUI|?"

30 ENTER XXX; Tm$

40 PR I NT Tm$

50 END

SLIST Subsystem
13-20
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TMINimum

TMINimum query

The TMINimum query returns the value of the minimum time between
the X and 0 Markers. If data is not valid, the query returns 9.9E37.

Query Syntax: :MACHine{112}:SLlSt:TMINimum?

Returned Format: [:MACHine{112}:SLlSt:TMINimum] <time_value> <NL>

where:

<time_value>

Example:

SLIST Subsystem
13-20

:: = real number

10 DIM Tm$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:TMINIMUM?"
30 ENTER XXX;Tm$
40 PRINT Tm$
50 END

HP 16528/16538
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TMINimum

TMINimum query

The TMINimum query returns the value of the minimum time between
the X and 0 Markers. If data is not valid, the query returns 9.9E37.

Query Syntax: :MACHine{112}:SLlSt:TMINimum?

Returned Format: [:MACHine{112}:SLlSt:TMINimum] <time_value> <NL>

where:

<time_value>

Example:

SLIST Subsystem
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:: = real number

10 DIM Tm$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:TMINIMUM?"
30 ENTER XXX;Tm$
40 PRINT Tm$
50 END

HP 16528/16538
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query

The VRUNs query returns the nunber of valid runs and total nunber of
runs made. \,ralid pns are those where the pattern search for both the X
and O markers was suscessful resulting in valid delta time measurements

Query Syntax: :MACHine{l l2}:SLTSTVRUNs?

Returned Format: [:MACHine{112}:SLISIVRUNs] <valid_runs>,<total_runs> <NL>

where:

<valid_runs > :: = zsro or positiv€ integor

<total_runs> :: = zgro or Positive integer

Example: lo Dltrr vrg[roo]
20 0UTPUT XXX;":ilACHIt{El :SLIST:VRUNS?"

30 ENTER XXX;Vr$

40 PRIi{T Vr$

50 EllD

SLIST Subsystem
1&21

VRUNs

VRUNs

query

The VRUNs query returns the number of valid runs and total number of
runs made. Valid runs are those where the pattern search for both the X
and 0 markers was successful resulting in valid delta time measurements.

Query Syntax: :MACHine{112}:SLlSt:VRUNs?

Returned Format: [:MACHine{112}:SLlSt:VRUNs] <valid_runs>, <total_runs> < NL>

where:

< valid_runs>

< total_runs>

Example:

HP 16528/16538
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:: = zero or positive integer

:: = zero or positive integer

10 DIM Vr$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:VRUNS?"
30 ENTER XXX;Vr$
40 PRINT Vr$
50 END

SLIST Subsystem
13-21

VRUNs

VRUNs

query

The VRUNs query returns the number of valid runs and total number of
runs made. Valid runs are those where the pattern search for both the X
and 0 markers was successful resulting in valid delta time measurements.

Query Syntax: :MACHine{112}:SLlSt:VRUNs?

Returned Format: [:MACHine{112}:SLlSt:VRUNs] <valid_runs>, <total_runs> < NL>

where:

< valid_runs>

< total_runs>

Example:

HP 16528/16538
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:: = zero or positive integer

:: = zero or positive integer

10 DIM Vr$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:VRUNS?"
30 ENTER XXX;Vr$
40 PRINT Vr$
50 END

SLIST Subsystem
13-21
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XOTag

SLIST Subsystem
13-.22

The XOTag query returns the time from the X to O markers when the
marker mode is tine or number of states from the X to O markers when
the marker mode is state. If there is no data in the time mode the query
returns 9.987. If there is no data in the state node, the query returns
3n67.

Query Syntax: :MACHine{112i:SUSt:XOTag?

Returned Format: [:MACHine{l l2i:SUSTXOTag] {<XO_time> | <Xo_Erates>}<NL>

where:

<XO_time> ::= roal number
<XO_states> :: = integer

Example: 10 DrM xot$ tlool
20 OUTPUT XXX; " :I'IACHINEl : SLIST :XOTAG?"

30 ENTER XXX;Xot$

40 PRINT Xot$

50 END

query

HP 16s28/16s38
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XOTag

XOTag query

The XOTag query returns the time from the X to 0 markers when the
marker mode is time or number of states from the X to 0 markers when
the marker mode is state. If there is no data in the time mode the query
returns 9.9E37. If there is no data in the state mode, the query returns
32767.

Query Syntax: :MACHine{112}:SLlSt:XOTag?

Returned Format: [:MACHine{112}:SLlSt:XOTag] {<XO_time > I<XO_states> } < NL>

where:

<XO_time>

<XO_states>

Example:

SLIST SUbsystem
13-22

:: = real number

:: = integer

10 DIM Xot$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:XDTAG?"
30 ENTER XXX;Xot$
40 PRINT Xot$
50 END

HP 16528/16538
Programming Reference

XOTag

XOTag query

The XOTag query returns the time from the X to 0 markers when the
marker mode is time or number of states from the X to 0 markers when
the marker mode is state. If there is no data in the time mode the query
returns 9.9E37. If there is no data in the state mode, the query returns
32767.

Query Syntax: :MACHine{112}:SLlSt:XOTag?

Returned Format: [:MACHine{112}:SLlSt:XOTag] {<XO_time > I<XO_states> } < NL>

where:

<XO_time>

<XO_states>

Example:

SLIST SUbsystem
13-22

:: = real number

:: = integer

10 DIM Xot$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:XDTAG?"
30 ENTER XXX;Xot$
40 PRINT Xot$
50 END

HP 16528/16538
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XPATtern

Command Syntax:

where:

< labef_name > :: = string of up to 6 alphanumeric charasters
<labelpattern> :: = "{#B{01 1 lX} . . . 

I

#o{0 1 1 12l3 l4 l5 l6l7 lx} . . . I

#Hto l1l2l3 l4 l5l6l7l8 le lA I B lc I D I E I F lx) . . . 
I

{011 12l3l4l51617l8ls} . . . }'

Examples: 0UTPUT xXX;":IIACHINE1 :SLIST:XPATTERN',DATA"'255"'
0UTPUT XXX;":I'IACHINEl : SLIST:XPATTERN 'ABC' , '#BXXXXI101 '

HP 16s28/16s38
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command/query

The XPATtern command allows you to construct a pattern recoguzer
term for the X Marker which is then used with the XSEarch criteria when
moving the marker on patterns. Since this command deals with only one
label at a time, a complete specification could require several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern recrrgplrzer term. In whatever base
is used, the value must be benveen 0 and 2"" - 1, since a label may not have
more than 32 bits. Because the < labeljattern ) pirameter may contain
don't cares, it is handled as a string of characters rather than a number.

The XPATtern query returns the pattern specification for a given label
llame.

:MACHine{1 l2}:SLlSt:XPATtern < label_name ), ( label3attern >

SLIST Subsystem
1&23

XPATtern

XPATtern

command/query

The XPATtern command allows you to construct a pattern recognizer
te·rm for the X Marker which is then used with the XSEarch criteria when
moving the marker on patterns. Since this command deals with only one
label at a time, a complete specification could require several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~er term. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < label-pattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The XPATtern query returns the pattern specification for a given label
name.

Command Syntax: :MACHine{112}:SLlStXPATtern <label_name>,<label-pattern>

where:

< label_name>

< label-pattern>

Examples:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

::= "{#B{OI1IX}···1
#Q{OI1121314151617IX} ... 1
#H{OI11213141516171819I AIBICIDIEIFIX} ... 1
{OI112131 41516171819} ... }"

OUTPUT XXX;":MACHINEl:SLIST:XPATTERN 'DATA', '255' "
OUTPUT XXX;":MACHINEl:SLIST:XPATTERN 'ABC', 'IBXXXXIIOl' "

SLIST Subsystem
13-23

XPATtern

XPATtern

command/query

The XPATtern command allows you to construct a pattern recognizer
te·rm for the X Marker which is then used with the XSEarch criteria when
moving the marker on patterns. Since this command deals with only one
label at a time, a complete specification could require several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~er term. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < label-pattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The XPATtern query returns the pattern specification for a given label
name.

Command Syntax: :MACHine{112}:SLlSt:XPATtern <label_name>,<label-pattern>

where:

< label name>

< label-pattern >

Examples:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

::= "{#B{OI1IX} ... I

#Q{OI1121314151617IX} ... I
#H{OI112131415161 71819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX;":MACHINEl:SLIST:XPATTERN 'DATA', '255' "
OUTPUT XXX;":MACHINEl:SLIST:XPATTERN 'ABC', 'IBXXXXII01' "

SLIST Subsystem
13-23



XPATtern

Query Syntax: :MACHine{l l2}:SUS$GATtem? <label name>

Returned Format [:MAGHine{l |2}:SUStXPATtsrn] <lab€l-name>,<labeljattorn> <NL>

E:<ample: to DIr,r xpg [1oo]
20 OUTPUT XXX; " :l,lACHINEl :SLIST:XPATTERN?'A"'

30 ENTER XXX;Xp$

40 PRINT xp$

50 END

SLIST Subsystem
1*24
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XPATtern

Query Syntax: :MACHine{112}:SLlStXPATtern? <label_name>

Returned Format: [:MACHine{112}:SLlStXPATtern] <label_name> ,<Iabel.-pattern> <NL>

Example: 10 DIM Xp$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:XPATTERN? 'A'"
30 ENTER XXX;Xp$
40 PRINT Xp$
50 END

SLIST Subsystem
13-24
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XPATtern

Query Syntax: :MACHine{112}:SLlStXPATtern? <label_name>

Returned Format: [:MACHine{112}:SLlStXPATtern] <label_name> ,<Iabel.-pattern> <NL>

Example: 10 DIM Xp$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:XPATTERN? 'A'"
30 ENTER XXX;Xp$
40 PRINT Xp$
50 END

SLIST Subsystem
13-24
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XSEarch command/query

The XSEarch comnand defines the search criteria for the X Marker,
which is then with associated XPATtern recngniznr specification when
moving the markers on patterns. The origin parameter tells the Marker
to begin a search with the trigger or with the start of data. The
occlrrrence parameter determines which occurrence of the XPATtern
rccogilzer specification" relative to the origin, the marker actually
searches for. An occlurence of 0 places a marker on the selected origin.

The XSEarch query returtrs the search criteria for the X marker.

COmmand Syntax: :MACHine{l l2}:SUStXSEarch <occurrence>,<origin>

where:

< o@urrence >
< origin >

HP 16528/16s38
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integer from -1023 to + 1023

{TRlGser ISTARI}

Example: oUTPUT XXX;":MACHINEl :SLIST:XSEARCH +10,TRIGGER"

Query Syntax! :MACHine{1 l2}:SLtSt:XSEarch?

RetUrned FOrmat: [:MACHine{1121:SLlSt:XSEarch] <o@urrenoe},(origin> <NL>

Example: 10 DIr-t xsg [loc]
20 0UTPUT XXX ; " :I'IACHINEl : SLIST :XSEARCH?"

30 ENTER XXX;Xs$

40 PR I NT Xs$

50 Er{D

SLIST Subsystem
1+25

XSEarch

XSEarch

command/query

The XSEarch command defmes the search criteria for the X Marker,
which is then with associated XPATtem recognizer specification when
moving the markers on patterns. The origin parameter tells the Marker
to begin a search with the trigger or with the start of data. The
occurrence parameter determines which occurrence of the XPA Ttem
recognizer specification, relative to the origin, the marker actually
searches for. An occurrence of 0 places a marker on the selected origin.

The XSEarch query returns the search criteria for the X marker.

Command Syntax: :MACHine{112}:SLlSt:XSEarch < occurrence>, < origin>

where:

< occurrence >

<origin>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = integer from -1023 to +1023

:: = {TRIGger ISTARt}

OUTPUT XXX;":MACHINE1:SLIST:XSEARCH +10,TRIGGER"

:MACHine{112}:SLlSt:XSEarch?

[:MACHine{112}:SLlStXSEarch] <occurrence>, <origin> < NL>

10 DIM Xs$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:XSEARCH?"
30 ENTER XXX;Xs$
40 PRINT Xs$
50 END

SLIST Subsystem
13-25

XSEarch

XSEarch

command/query

The XSEarch command defmes the search criteria for the X Marker,
which is then with associated XPATtem recognizer specification when
moving the markers on patterns. The origin parameter tells the Marker
to begin a search with the trigger or with the start of data. The
occurrence parameter determines which occurrence of the XPA Ttem
recognizer specification, relative to the origin, the marker actually
searches for. An occurrence of 0 places a marker on the selected origin.

The XSEarch query returns the search criteria for the X marker.

Command Syntax: :MACHine{112}:SLlSt:XSEarch < occurrence>, < origin>

where:

< occurrence >

<origin>

Example:

Query Syntax:

Returned Format:

Example:
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:: = integer from -1023 to +1023

:: = {TRIGger ISTARt}

OUTPUT XXX;":MACHINE1:SLIST:XSEARCH +10,TRIGGER"

:MACHine{112}:SLlSt:XSEarch?

[:MACHine{112}:SLlSt:XSEarch] <occurrence>, <origin> < NL>

10 DIM Xs$ [100]
20 OUTPUT XXX;":MACHINE1:SLIST:XSEARCH?"
30 ENTER XXX;Xs$
40 PRINT Xs$
50 END

SLIST Subsystem
13-25
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XSTate

SLIST Subsystem
1S26

The XSTate query returns the line number 1o 6s li5ting where the X
marker resides (LABto + 1023). If data is not valid the query returns
3n67.

Query Syntax: :MACHine{l l2}:SUSrXSTate?

Retumed Format: [:MACHine{ 1 l2}:SLlStXSTate] < state_num > < NL >

where:

< statg num > :: = an integer from -1 023 to + 1023, or 32767

Example: 10 Drttt xsg [1oo]
20 0UTPUT XXX; " :l.lACHINEl : SLIST:XSTATE?"

30 ENTER XXX;Xs$

40 PRINT Xs$

50 END

query

HP 16528116538
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XSTate

XSTate query

The XSTate query returns the line number in the listing where the X
marker resides (-1023 to + 1023). If data is not valid, the query returns
32767.

Query Syntax: :MACHine{112}:SLlSt:XSTate?

Returned Format: [:MACHine{112}:SLlStXSTate] <state_num> <NL>

where:

< state_num >

Example:

SLIST Subsystem
13-26

:: = an integer from -1023 to +1023, or 32767

10 DIM Xs$[100]
20 OUTPUT XXX;":MACHINE1:SLIST:XSTATE?"
30 ENTER XXX;Xs$
40 PRINT Xs$
50 END

HP 16528/16538
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XSTate

XSTate query

The XSTate query returns the line number in the listing where the X
marker resides (-1023 to + 1023). If data is not valid, the query returns
32767.

Query Syntax: :MACHine{112}:SLlSt:XSTate?

Returned Format: [:MACHine{112}:SLlStXSTate] <state_num> <NL>

where:

< state_num >

Example:

SLIST Subsystem
13-26

:: = an integer from -1023 to +1023, or 32767

10 DIM Xs$[100]
20 OUTPUT XXX;":MACHINE1:SLIST:XSTATE?"
30 ENTER XXX;Xs$
40 PRINT Xs$
50 END

HP 16528/16538
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XTAG
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command/query

The XTAG co--and specifies the tag value on which the X Marker
should be placed. The tag value is time when t:me taeging is on or states
when state tagging is on.If the data is not valid tagged dat4 no action is
performed.

The XTAG query returns the X Marker position in time when time
tagging is on or in states when state tagging is oq regardless of whether
the marker was positioned in time o1 1fu'errgh a pattern search. If data is

not valid taqged data, the queryreturns 9.9E37 for time tagging 37767 for
s1619lagging.

Command Syntax: :MACHine{1 l2}:SLISIXIAG { <time-value > | <state-value > }

where:

<time_value > ri = r€81 number

< state_value > :: = integer

Example: :0UTPUT XXX ; " : lr,lACHI NEI : SL I ST: XTAG 40. 0E-6"

Query Syntax! :MACHine{1 l2}:SLlSt:),ffAG?

Returned Format: [:MAGHine{112}:SUSIXIAGI {<time_valu€> l<state_value>}<NL>

Example: to Drr't xtg[1oo]
20 OUTPUT XXX; " :MACHINEI : SLIST :XTAG?"

30 ENTER XXX; Xt$

40 PRINT Xt$

50 END

SLIST Subsystem
13-.27

XTAG

XTAG

command/query

The XTAG command specifies the tag value on which the X Marker
should be placed. The tag value is time when time tagging is on or states
when state tagging is on. If the data is not valid tagged data, no action is
performed.

The XTAG query returns the X Marker position in time when time
tagging is on or in states when state tagging is on, regardless of whether
the marker was positioned in time or through a pattern search. Ifdata is
not valid tagged data, the query returns 9.9E37 for time tagging, 32767 for
state tagging.

Command Syntax: :MACHine{112}:SLlSt:XTAG {<time_value> I<state_value>}

where:

< time_value>

< state_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number

:: = integer

:OUTPUT XXX;":MACHINEl:SLIST:XTAG 40.0E-6"

:MACHine{112}:SLlSt:XTAG?

[:MACHine{112}:SLlSt:XTAG] {<time_value> I<state_value>} < NL>

10 DIM Xt$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:XTAG?"
30 ENTER XXX;Xt$
40 PRINT Xt$
50 END

SLIST Subsystem
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XTAG

XTAG

command/query

The XTAG command specifies the tag value on which the X Marker
should be placed. The tag value is time when time tagging is on or states
when state tagging is on. If the data is not valid tagged data, no action is
performed.

The XTAG query returns the X Marker position in time when time
tagging is on or in states when state tagging is on, regardless of whether
the marker was positioned in time or through a pattern search. Ifdata is
not valid tagged data, the query returns 9.9E37 for time tagging, 32767 for
state tagging.

Command Syntax: :MACHine{112}:SLlSt:XTAG {<time_value> I<state_value>}

where:

< time_value>

< state_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

:: = real number

:: = integer

:OUTPUT XXX;":MACHINEl:SLIST:XTAG 40.0E-6"

:MACHine{112}:SLlSt:XTAG?

[:MACHine{112}:SLlSt:XTAG] {<time_value> I<state_value>} < NL>

10 DIM Xt$ [100]
20 OUTPUT XXX;":MACHINEl:SLIST:XTAG?"
30 ENTER XXX;Xt$
40 PRINT Xt$
50 END

SLIST Subsystem
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SWAVeform Subsystem 14
IntfOdUCtiOn The commands in the State Waveform subslntem allow you to configure

the display so that you can view state data as waveforms on up to Z
channels identified by label name and bit number. The five commands are
analogous to their counterparts in the Timing Waveform subslatem.
However, in this subsystem the x-axis is restricted to representing only
samples (states), regardless of whether time tagging is on or off. As a
result, the only commands which can be used for scaling are DELay and
RANge.

The way to manipulate the X and O markers on the Waveform display is
througb the State Listing (SUS| subsystem. Using the marker conmands
from the SLIST subsystem will affect the markers on the Waveform display.

The commands in the SWAVeform subsystem are:

o ACCumulate
o DELay
o INSert
o RANGe
o REMove

HP 16528'/16538
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SWAVeform Subsystem
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SWAVeform SUbsystem 14
Introduction
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The commands in the State Waveform subsystem allow you to conflgUl"e
the display so that you can view state data as waveforms on up to 24
channels identified by label name and bit number. The five commands are
analogous to their counterparts in the Timing Waveform subsystem.
However, in this subsystem the x-axis is restricted to representing only
samples (states), regardless of whether time tagging is on or off. As a
result, the only commands which can be used for scaling are DELay and
RANge.

The way to manipulate the X and 0 markers on the Waveform display is
through the State Listing (SLISt) subsystem. Using the marker commands
from the SLISt subsystem will affect the markers on the Waveform display.

The commands in the SWAVeform subsystem are:

• ACCumulate
• DELay
• INSert
• RANGe
• REMove
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14-1
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Introduction
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The commands in the State Waveform subsystem allow you to conflgUl"e
the display so that you can view state data as waveforms on up to 24
channels identified by label name and bit number. The five commands are
analogous to their counterparts in the Timing Waveform subsystem.
However, in this subsystem the x-axis is restricted to representing only
samples (states), regardless of whether time tagging is on or off. As a
result, the only commands which can be used for scaling are DELay and
RANge.

The way to manipulate the X and 0 markers on the Waveform display is
through the State Listing (SLISt) subsystem. Using the marker commands
from the SLISt subsystem will affect the markers on the Waveform display.

The commands in the SWAVeform subsystem are:

• ACCumulate
• DELay
• INSert
• RANGe
• REMove

SWAVeform Subsystem
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:S\ilAVef orm ACCumu lote

ACCumu I ote?

DELoy number-of -sornp les

INSer t I obe | -nome

number-of -sornp les

number_o{_samples : integerfrom -1023 to + 1024
label_name : string of up to 6 alphanumeic characters
bit_id : {OWRloyl <bitJtum>}
bit_num : integer representing a lobel bit from 0 to 31

SWAVeform Subsystem
1+2

Figure 1+1. SWAVeform Subsystem Syntax Diagram
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numb e r _0 f _5 amp I e 5 I-------~

REMove 1------------------------.-/
16510501

Dumber_of_samples = integerfrom -1023 to + 1024
label_Dame = string ofup to 6 alphanumeric characters
bit_id = {OVERlay I<bit_num>}
bit_Dum = integer representing a label bit from 0 to 31

Figure 14-1. SWAVeform Subsystem Syntax Diagram

SWAVeform Subsystem
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numb e r _0 f _5 amp I e 5 t-------~

REMove ~----------------------"
16510501

Dumber_of_samples = integerfrom -1023 to + 1024
label_Dame = string ofup to 6 alphanumeric characters
bit_id = {OVERlay I<bit_num>}
bit_Dum = integer representing a label bit from 0 to 31

Figure 14-1. SWAVeform Subsystem Syntax Diagram
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SWAVeform

SWAVeform selector

The SWAVeform (State Waveform) selector is used as part of a
compound header to access fte 56ttings in the State Waveform menu. It
always follows the MACHine selector because it selects a branch directly
below the MACHine level in the command tree.

Command Syntax: :MACHine{l l2}:SWAVeform

Example: ouTpuT XXX ; " : HACHI NEz : SWAVEF0RM: RANGE 40"

HP 16528/16538
Programming Relerence

SWAVeform Subsystem
1/t-3

SWAVeform

Command Syntax:

Example:

HP 16528/16538
Programming Reference

SWAVeform

selector

The SWAVeform (State Waveform) selector is used as part of a
compound header to access the settings in the State Waveform menu. It
always follows the MACHine selector because it selects a branch directly
below the MACHine level in the command tree.

:MACHine{112}:SWAVeform

OUTPUT XXX;":MACHINE2:SWAVEFORM:RANGE 40"

SWAVeform Subsystem
14-3

SWAVeform

Command Syntax:

Example:

HP 16528/16538
Programming Reference

SWAVeform

selector

The SWAVeform (State Waveform) selector is used as part of a
compound header to access the settings in the State Waveform menu. It
always follows the MACHine selector because it selects a branch directly
below the MACHine level in the command tree.

:MACHine{112}:SWAVeform

OUTPUT XXX;":MACHINE2:SWAVEFORM:RANGE 40"

SWAVeform Subsystem
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ACCumulate

ACCumulate command/guery

The ACCumulate command allows you to control whether the waveform
display gets erased between individual ru q or whether subsequent
waveforms are allowed to be displayed over the previous waveforms.

The ACCumulate query returns the current ssfting. The query alwap
shows the setting as the character "0" (off) or "1" (on).

Gommand syntax: :MACHine{l12}:swAVeform:Accumutare {{oN | 1} | {oFF I O}}

Example: oUTPUT xxX ; " : l,lAcHINEl : stJAvEFoRM : ACCUT'IULATE 0N"

Query Syntax: MACHine{1 l2}:SWAVeform:AOCumutate?

Returned Format: [MACHine{1 l2}:SWAVeform:AOOumutateJ {0 | 1}<NL>

Example: 10 DIM Stringg [100]
20 OUTPUT XXX ; " : l'lACHINE1 : SIIAVEFORM :ACCUMULATE?"

30 ENTER XXX; Str i ng$

40 PR I NT Str i ng$

50 END

SWAVeform Subsystem
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ACCumulate

ACCumulate

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

SWAVeform Subsystem
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command/query

The ACCumulate command allows you to control whether the waveform
display gets erased between individual runs or whether subsequent
waveforms are allowed to be displayed over the previous waveforms.

The ACCumulate query returns the current setting. The query always
shows the setting as the character "0" (oft) or "1" (on).

:MACHine{112}:SWAVeform:ACCumulate {{ON 11} I {OFF I OJ}

OUTPUT XXX;":MACHINE1:SWAVEFORM:ACCUMULATE ON"

MACHine{112}:SWAVeform:ACCumulate?

[MACHine{112}:SWAVeform:ACCumulate] {OI1}<NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:SWAVEFORM:ACCUMULATE?"
30 ENTER XXX; StringS
40 PRINT StringS
50 END

HP 16528/16538
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ACCumulate

ACCumulate

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

SWAVeform Subsystem
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command/query

The ACCumulate command allows you to control whether the waveform
display gets erased between individual runs or whether subsequent
waveforms are allowed to be displayed over the previous waveforms.

The ACCumulate query returns the current setting. The query always
shows the setting as the character "0" (oft) or "1" (on).

:MACHine{112}:SWAVeform:ACCumulate {{ON 11} I {OFF I OJ}

OUTPUT XXX;":MACHINE1:SWAVEFORM:ACCUMULATE ON"

MACHine{112}:SWAVeform:ACCumulate?

[MACHine{112}:SWAVeform:ACCumulate] {OI1}<NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:SWAVEFORM:ACCUMULATE?"
30 ENTER XXX; StringS
40 PRINT StringS
50 END

HP 16528/16538
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DELay

DEtay

HP 16528/16538
Programming Reference

command/query

The DELay command allows you to speci$ the number sf samples
between t[s timing trigger and the horizontal center of the ssreen for the
waveform display. The allowed number of sanples is from -1023 to
+LOZ..

The DEI-ay query returns the current sanple offset value.

Command Syntax: :MACHine{l l2}:SWAVeform:DELay <number-of-samples>

where:

<number_of_samples> ::= integerfrom -10?3to +1024

E:omple: 0UTPUT XXX;":MACHII{E2:SUAVEFORM:DELAY 127"

Query Syntax: MAGHine{1 l2}:SWAVeform:DELay?

Returned Format: [MACHine{1 l2}:SWAVeform:DEtay] <number_of_eamplos> <NL>

E><ample: 1o DIM strins$ [1oo]
20 oUTPUT XXX ; " :I,IACHINEI : StrAVEFoRlu'l : DELAY?"

30 ENTER XXX; Str i ng$

40 PR I NT Str i ng$

50 END

SWAVelorm Subsystem
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DElay

DElay

command/query

The DELay command allows you to specify the number of samples
between the timing trigger and the horizontal center of the screen for the
waveform display. The allowed number of samples is from -1023 to
+1024.

The DELay query returns the current sample offset value.

Command Syntax: :MACHine{112}:SWAVeform:DELay <number_of_samples>

where:

<number_of_samples>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = integer from -1023 to + 1024

OUTPUT XXX;":MACHINE2:SWAVEFORM:DELAY 127"

MACHine{112}:SWAVeform:DELay?

[MACHine{112}:SWAVeform:DELay] < number_of_samples > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:SWAVEFORM:DELAY?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

SWAVeform Subsystem
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DElay

DElay

command/query

The DELay command allows you to specify the number of samples
between the timing trigger and the horizontal center of the screen for the
waveform display. The allowed number of samples is from -1023 to
+1024.

The DELay query returns the current sample offset value.

Command Syntax: :MACHine{112}:SWAVeform:DELay <number_of_samples>

where:

< number_of_samples>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = integer from -1023 to + 1024

OUTPUT XXX;":MACHINE2:SWAVEFORM:DELAY 127"

MACHine{112}:SWAVeform:DELay?

[MACHine{112}:SWAVeform:DELay] < number_of_samples > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:SWAVEFORM:DELAY?"
30 ENTER XXX;String$
40 PRINT StringS
50 END

SWAVeform Subsystem
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lNSert

lNSert

where:

< label_name >

< bit_id >

< bit num >

SWAVeform Subsystem
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:: = string of up to 6 alphanumeric charac'ters

:: = {OVERlay | < bit_num > }
:: : integer representing a label bit from 0 to 31

command

HP 16s28/16538
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The INSert co--and allows you to add waveforms to tle state waveform
display. Waveforms are added from top to bottom on the screen. When
24 waveforms are present, inserting additional waveforms replaces the last
waveform. Bit numbers are zero based, so a label with 8 bits is referenced
as bits 0-7. Speci$ing OVERlay causes a somposite waveform display of
all bits or chennels for the specified label.

COmmand Syntax MAGHineil l2):SWAVeform:lNSert <label-name>,<bit-id>

Examples: oUTPUT XXX ; " : l,lACH I NE l : Sf,lAVEF0Rt'{ : I NSERT 'uJAVE 

" 
19"

0UTPUT XXX;":MACHINEl :SbJAVEF0RM: INSERT'ABC', 0VERLAY"

0UTPUT XXX; ":l,lACH1 : SbJAV: INSERT 'P001 ' , #81001"

INSert

INSert command

The INSert command allows you to add waveforms to the state waveform
display. Waveforms are added from top to bottom on the screen. When
24 waveforms are present, inserting additional waveforms replaces the last
waveform. Bit numbers are zero based, so a label with 8 bits is referenced
as bits 0-7.. Specifying OVERlay causes a composite waveform display of
all bits or channels for the specified label.

Command Syntax: MACHine{112}:SWAVeform:INSert <Iabel_name>,<bit_id>

where:

<label_name>

<bitJd>

<bit_num>

Examples:

SWAVeform Subsystem
14-6

.. - string of up to 6 alphanumeric characters

.. - {OVERlay 1< bit_num > }

integer representing a label bit from 0 to 31

OUTPUT XXX;":MACHINEl:SWAVEFORM:INSERT 'WAVE', 19"
OUTPUT XXX;":MACHINEl:SWAVEFORM:INSERT 'ABC', OVERLAY"
OUTPUT XXX;":MACHl:SWAV:INSERT 'POOl', #Bl001"

HP 16528/16538
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INSert

INSert command

The INSert command allows you to add waveforms to the state waveform
display. Waveforms are added from top to bottom on the screen. When
24 waveforms are present, inserting additional waveforms replaces the last
waveform. Bit numbers are zero based, so a label with 8 bits is referenced
as bits 0-7.. Specifying OVERlay causes a composite waveform display of
all bits or channels for the specified label.

Command Syntax: MACHine{112}:SWAVeform:INSert <Iabel_name>,<bit_id>

where:

<label_name>

<bitJd>

<bit_num>

Examples:

SWAVeform Subsystem
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.. - string of up to 6 alphanumeric characters

.. - {OVERlay 1< bit_num > }

integer representing a label bit from 0 to 31

OUTPUT XXX;":MACHINEl:SWAVEFORM:INSERT 'WAVE', 19"
OUTPUT XXX;":MACHINEl:SWAVEFORM:INSERT 'ABC', OVERLAY"
OUTPUT XXX;":MACHl:SWAV:INSERT 'POOl', #Bl001"
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RANGe

RANGe
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command/query

The RANGe comnand allows you to speciS the number 6f s,amples
across the screen on the State Waveform display. It is equivalent to tetr
times the states per division setting (st/Div) on the front panel. A number
between 1.0 and 10240 maybe entered.

The RANGe query returns the current 1r"ge value.

Command Syntax: MACHine{1 | 2}:SWAVelorm:MNGe < number_of_samples >

where:

< number of .samples > :: = integer from 10 to 1O24O

Example: oUTPUT XXX;":lrlACHINEZ:St'tAVEFoRti,t:RANGE 80"

Query Syntax: MAGHine{1 l2}:SWAVelorm:RANGe?

Returned Format: [MACHine{l l2}:SWAVeform:RANGe] <number_of samples> <NL>

Example: 10 DIM Str ins$ [1oo]
20 0UTPUT XXX; " :MACHINEz : SITAVEFORi'|:RANGE?"

30 ENTER XXX; String$
40 PRINT String$
50 END

SWAVeform Subsystem
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RANGe

RANGe

command/query

The RANGe command allows you to specify the number of samples
across the screen on the State Waveform display. It is equivalent to ten
times the states per division setting (stlDiv) on the front panel. A number
between 10 and 10240 may be entered.

The RANGe query returns the current range value.

Command Syntax: MACHine{112}:SWAVeform:RANGe <number_of_samples>

where:

< number_of_samples>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = integer from 10 to 10240

OUTPUT XXX;":MACHINE2:SWAVEFORM:RANGE 80"

MACHine{112}:SWAVeform:RANGe?

[MACHine{112}:SWAVeform:RANGe] < number_of_samples > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SWAVEFORM:RANGE?"
30 ENTER XXX; String$
40 PRINT String$
50 END

SWAVeform Subsystem
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RANGe

RANGe

command/query

The RANGe command allows you to specify the number of samples
across the screen on the State Waveform display. It is equivalent to ten
times the states per division setting (stlDiv) on the front panel. A number
between 10 and 10240 may be entered.

The RANGe query returns the current range value.

Command Syntax: MACHine{112}:SWAVeform:RANGe <number_of_samples>

where:

< number_of_samples>

Example:

Query Syntax:

Returned Format:

Example:
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:: = integer from 10 to 10240

OUTPUT XXX;":MACHINE2:SWAVEFORM:RANGE 80"

MACHine{112}:SWAVeform:RANGe?

[MACHine{112}:SWAVeform:RANGe] < number_of_samples > < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:SWAVEFORM:RANGE?"
30 ENTER XXX; String$
40 PRINT String$
50 END

SWAVeform Subsystem
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REMove

REMove

SWAVeform Subsystem
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The REMove command allows you to clear the waveform display before
building a new display.

COmmand Syntax: :MACHine{1 l2}:SWAVeform:REMove

Example: oUTPUT xxX; ": MACHINEl : SI'IAVEFoRI'I: REI{0VE"

command

HP 16528/16s38
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REMove

REMove

Command Syntax:

Example:

SWAVeform Subsystem
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command

The REMove command allows you to clear the waveform display before
building a new display.

:MACHine{112}:SWAVeform:REMove

OUTPUT XXX;":MACHINE1:5WAVEFORM:REMOVE"

HP 16528/16538
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REMove

REMove

Command Syntax:

Example:

SWAVeform Subsystem
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command

The REMove command allows you to clear the waveform display before
building a new display.

:MACHine{112}:SWAVeform:REMove

OUTPUT XXX;":MACHINE1:5WAVEFORM:REMOVE"

HP 16528/16538
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SCHart Subsystem 15
Introduction
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The State Chart subsystem provides the commands necessary for
programming the HP L652Bl53B's Chart display. The commands allow
you to build charts of label activity, using data normally found in the
Listing display. The chart's y-a:ris is used to show data values for the label
of your choice. The x-aris mn be used in two different ways. In one, the
x-axis represents states (shown as rows in the State Listing display). In the

other, the x-axis represents the data values for another label. When states

are plotted along the x-a,xis, X and O markers are available. Since the
State Chart display is simply ao alternative way of looking at the data in
the State Listhg, the X and O markers can be manipulated through the

SLIST subsystem. In fact, because the prograrnming commands do not
force the menus to switch, you can position the markers in the SLIST

subsystem and see the effects in the State Chart display.

The commands in the SCHart subsvstem iue:

. ACCumulate
o HAXis
o VAXis

SCHart Subsystem
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SCHart SUbsystem 15
Introduction The State Chart subsystem provides the commands necessary for

programming the HP 1652B/53B's Chart display. The commands allow
you to build charts of label activity, using data normally found in the
Listing display. The chart's y-axis is used to show data values for the label
of your choice. The x-axis can be used in two different ways. In one, the
x-axis represents states (shown as rows in the State Listing display). In the
other, the x-axis represents the data values for another label. When states
are plotted along the x-axis, X and 0 markers are available. Since the
State Chart display is simply an alternative way of looking at the data in
the State Listing, the X and 0 markers can be manipulated through the
SLISt subsystem. In fact, because the programming commands do not
force the menus to switch, you can position the markers in the SLISt
subsystem and see the effects in the State Chart display.

The commands in the SCHart subsystem are:
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•
•
•

ACCumu1ate
HAXis
VAXis
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SCHart Subsystem 15
Introduction The State Chart subsystem provides the commands necessary for

programming the HP 1652B/53B's Chart display. The commands allow
you to build charts of label activity, using data normally found in the
Listing display. The chart's y-axis is used to show data values for the label
of your choice. The x-axis can be used in two different ways. In one, the
x-axis represents states (shown as rows in the State Listing display). In the
other, the x-axis represents the data values for another label. When states
are plotted along the x-axis, X and 0 markers are available. Since the
State Chart display is simply an alternative way of looking at the data in
the State Listing, the X and 0 markers can be manipulated through the
SLISt subsystem. In fact, because the programming commands do not
force the menus to switch, you can position the markers in the SLISt
subsystem and see the effects in the State Chart display.

The commands in the SCHart subsystem are:
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•
•
•

ACCumu1ate
HAXis
VAXis
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ACCumu ! ote

ACCumu I ote?

stote-low-voiue

lobe l-nome I

I obe I -h i gh-vo I ue

s to te-h i gh-vo I ue

lobel-low-volue

spoce high-volue

stat€_low_yalue : integer from -1023 to + 1024

stat€_high_value : integerfrom <state_low_value> to + 1024

label_name : a string of up to 6 alphanumeric characten
label-tow-value : string from 0 6 f2 - I (#HFFFFFFF|)
label_high_value : stringfron2^<label_low_value> to fo - I (#HFFFFFFFF)
low_value : string from 0 to t'' - I (#HFFFFFFFF)
high_value : stringfrom < low value> to fn - I (#HFFFFFFFF)

Figure 1$1. SCHart Subsystem Syntax Diagram

SCHart Subsystem
1*2
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label_low_value

label_high_value

18510503
VAX i s? ~---------------------------

state_low_value = integerfrom -1023 to + 1024
state_high_value = integerfrom <state_low_value> to +1024
label_name = a string ofup to 6 alphanumeric characters
labetlow_value = stringfrom 0 to z32 -1 (#HFFFFFFFFl
label_high_value = stringfrom < label_low_value> to z3 -1 (#HFFFFFFFF)
low_value = stringfrom 0 to z32 -1 (#HFFFFFFFF)
high_value = stringfrom < low_value> to z32 -1 (#HFFFFFFFF)

Figure 15-1. SCHart Subsystem Syntax Diagram

SCHart Subsystem
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label_low_value

label_high_value

18510503
VAX i s? ~------------------------_--/

state_low_value = integerfrom -1023 to + 1024
state_high_value = integerfrom <state_low_value> to +1024
label_name = a string ofup to 6 alphanumeric characters
labeUow_value = stringfrom 0 to z32 -1 (#HFFFFFFFFd
label_high_value = stringfrom < label_low_value> to z3 -1 (#HFFFFFFFF)
low_value = stringfrom 0 to z32 -1 (#HFFFFFFFF)
high_value = stringfrom < low_value> to z32 -1 (#HFFFFFFFF)

Figure 15-1. SCHart Subsystem Syntax Diagram
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SCHart

SCHart

Command Syntax:

Example:

selector

The SCHart selector is used as part of a compound header to access the
ssttings found in the State Chart menu. It always follows the MACHine
selector because it selects a branch below the l\dr{CHine level in the
@mmand tree.

: MACHine{ 1 l2}:SCHart

OUTPUT XXX;":MACHINEl:SCHART:VMIS'A','0','9"'

HP 16s28/16538
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SCHart Subsystem
1$3

SCHart

SCHart

selector

The SCHart selector is used as part of a compound header to access the
settings found in the State Chart menu. It always follows the MACHine
selector because it selects a branch below the MACHine level in the
command tree.

Command Syntax: :MACHine{112}:SCHart

Example: OUTPUT XXX;":MACHINEl:SCHART:VAXIS 'A', '0', '9'"

HP 16528/16538
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SCHart Subsystem
15-3

SCHart

SCHart

selector

The SCHart selector is used as part of a compound header to access the
settings found in the State Chart menu. It always follows the MACHine
selector because it selects a branch below the MACHine level in the
command tree.

Command Syntax: :MACHine{112}:SCHart

Example: OUTPUT XXX;":MACHINEl:SCHART:VAXIS 'A', '0', '9'"
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Programming Reference

SCHart Subsystem
15-3



ACCumulate

ACCumulate command/query

Ihe ACCumulate command allows you to control whether the chart

fffifl ff;:ffi :i:fl :T""trl,"Tf Hl*il:ffi1"*r"il?;H:'
Ihe ACCumulate query returns the current setting. The query alwap
shows the setting as the character "0" (off) or "1" (on).

command syntax: MACHine{1|2}:scHarrAocumulare i{ON I 1} | {OFF | 0}}

b<ample: oUTPUT XXX; " :MACHINEl : SCHART:ACCUMULATE oFF"

Query Syntax: MACHine{112]1:SGHart:AOCumutate?

Returned Format: [MACHine{l l2}:SOHart:AcOumulate] t0 | 1}<NL>

Example: 1o DIM str i ng$ [1oo]
20 OUTPUT XXX; " : MACHI NE1 : SCHART: ACCUMULATE?"

30 ENTER XXX; Str i ng$

40 PRINT String$
50 END

SGHart Subsystem
15-t4
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ACCumulate

ACCumulate

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

SCHart Subsystem
15-4

command/query

The ACCumulate command allows you to control whether the chart
display gets erased between each individual run or whether subsequent
waveforms are allowed to be displayed over the previous waveforms.

The ACCumulate query returns the CWTent setting. The query always
shows the setting as the character "0" (off) or "1" (on).

MACHine{112}:SCHart:ACCumulate {{ON 11} I {OFF IO}}

OUTPUT XXX;":MACHINE1:SCHART:ACCUMULATE OFF"

MACHine{112}:SCHart:ACCumulate?

[MACHine{112}:SCHart:ACCumulate] {O I 1} < NL>

10 DIM String$[lOO]
20 OUTPUT XXX;":MACHINE1:SCHART:ACCUMULATE?"
30 ENTER XXX; String$
40 PRINT String$
50 END

HP 16528/16538
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ACCumulate

ACCumulate

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

SCHart Subsystem
15-4

command/query

The ACCumulate command allows you to control whether the chart
display gets erased between each individual run or whether subsequent
waveforms are allowed to be displayed over the previous waveforms.

The ACCumulate query returns the CWTent setting. The query always
shows the setting as the character "0" (off) or "1" (on).

MACHine{112}:SCHart:ACCumulate {{ON 1 1} I {OFF IO}}

OUTPUT XXX;":MACHINE1:SCHART:ACCUMULATE OFF"

MACHine{112}:SCHart:ACCumulate?

[MACHine{112}:SCHart:ACCumulate] {O I 1} < NL>

10 DIM String$[lOO]
20 OUTPUT XXX;":MACHINE1:SCHART:ACCUMULATE?"
30 ENTER XXX; String$
40 PRINT String$
50 END

HP 16528/16538
Programming Reference



HA)fis

HAX|s command/query

The HAXis command allows you to select whether states or a label's
values will be plotted on the horizontal axis of the chart. The axis is scaled
by specifying the high and low values.

,lCl The shortform for STATES is STA. This is an intentional deviation from
NOtg ia the normai runctarion ruies.

The HAXis query returns the current horizontal axis label assignment and
scaling.

Command Syntax: MACHine{112}:SCHart:HMis {STATES,<state_low_value>,<state_high_vatue> |

< label_name >, < iabel_low_value >, < label_high_value > )

where:

< state_low_value > :: = integer from -1023 to 1024

< state_high_value > :: = integer f rom < state_low_value > to + 1024

< label_name > ::: a string of up to 6 alphanumeric characters

< fabel_low_value > :: = string from 0 to 2a-1 (#HFFFFFFFR

< fabel_high_value > :: = string from < label_low_value > to 232-1 (#HFFFFFFFR

Examples: 0UTPUT XXX; " :MACHINEl : SCHART:HAXiS STATES, -100, 100"

0UTPUT XXX;":MACHINEl :SCHART:HAXIS'DATA','100','511 "'

HP 16s28/16538
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SCHart Subsystem
1 5-5

HAXis

I
Note"

HAXis

command/query

The HAXis command allows you to select whether states or a label's
values will be plotted on the horizontal axis of the chart. The axis is scaled
by specifying the high and low values.

The shortform for STATES is STA. This is an intentional deviation from
the normal trunctation rilles.

The HAXis query returns the current horizontal axis label assignment and
scaling.

Command Syntax: MACHine{112}:SCHart:HAXis {STATES,<state_low_value>,<state_high_value> I
< label_name> ,< iabelJow_value> ,< label_high_value> }

where:

< state_low_value>

< state_high_value >

< label_name>

< label_low_value>

< label_high_value >

Examples:

HP 16528/16538
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:: = integer from -1023 to 1024

:: = integer from < stateJow_value> to + 1024

:: = a string of up to 6 alphanumeric characters

:: = string from 0 to 232-1 (#HFFFFFFFF)

:: = string from < label_low_value> to 232_1 (#HFFFFFFFF)

OUTPUT XXX;":MACHINE1:SCHART:HAXIS STATES, -100, 100"
OUTPUT XXX;": MACHINE1: SCHART: HAXIS I DATA I, '100', '511 '"

SCHart Subsystem
15-5

HAXis

I
Note II

HAXis

command/query

The HAXis command allows you to select whether states or a label's
values will be plotted on the horizontal axis of the chart. The axis is scaled
by specifying the high and low values.

The shortform for STATES is STA. This is an intentional deviation from
the normal trunctation rilles.

The HAXis query returns the current horizontal axis label assignment and
scaling.

Command Syntax: MACHine{112}:SCHart:HAXis {STATES,<state_low_value>,<state_high_value> I
< label_name> ,< iabelJow_value> ,< label_high_value> }

where:

< state_low_value>

< state_high_value >

< label_name>

< label_low_value>

< label_high_value>

Examples:

HP 16528/16538
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:: = integer from -1023 to 1024

::= integer from <stateJow_value> to +1024

:: = a string of up to 6 alphanumeric characters

:: = string from 0 to 232-1 (#HFFFFFFFF)

:: = string from < label_low_value> to 232_1 (#HFFFFFFFF)

OUTPUT XXX;":MACHINE1:SCHART:HAXIS STATES, -100, 100"
OUTPUT XXX;": MACHINE1: SCHART: HAXIS I DATA I, '100', '511 '"

SCHart Subsystem
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HA)fis

Query Syntax: MACHine{i l2}:SCHarr:FlAXs?

Retumed Format: [tvlACHine{112}:SCFlartl-tAXs] {STATES,<Etate_low_vatue>,<srate high_vatue> |

< label_name >, < label_low_value >, < lab€l_high_value > )

Example: to DIU Strinsg [loo]
20 0UTPUT XXX; " :MACHINEI : SCHART : HAXIS?"

30 ENTER XXX ; Str i ng$

40 PRINT String$
50 END

SCHart Subsystem
15-6
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HAXis

Query Syntax:

Returned Format:

Example:

SCHart SUbsystem
15-6

MACHine{112}:SCHart:HAXis?

[MACHine{112}:SCHart:HAXis] {STATES, <state_low_value> I <state_high_value > I
< label_name>, < label_low_value>, < label_high_value > }

10 DIM String$[100]
20 OUTPUT XXX;":MACHINEl:SCHART:HAXIS?"
30 ENTER XXX; StringS
40 PRINT StringS
50 END

HP 16528/16538
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HAXis

Query Syntax:

Returned Format:

Example:

SCHart SUbsystem
15-6

MACHine{112}:SCHart:HAXis?

[MACHine{112}:SCHart:HAXis] {STATES, <state_low_value> I <state_high_value > I
< label_name>, < label_low_value>, < label_high_value > }

10 DIM String$[100]
20 OUTPUT XXX;":MACHINEl:SCHART:HAXIS?"
30 ENTER XXX; StringS
40 PRINT StringS
50 END

HP 16528/16538
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VA)ffs

VA)fis

Command Syntax:

where:

< label_name >
< low_value >

< high_value >

Examples:

HP 16528116538
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Query Syntax: MACHine{1 l2}:SCHarrV$G?

Returned Format: 0vlAcHine{l l2}:SCHartVAXsl <labet_name>,<low_vatue>,<high_value> <NL>

Erample: 10 DIt',t Stringg [100]
20 0UTPUT XXX ; " :I-IACHINEl : SCHART : VA,\IS?"

30 ENTER XXX; Str i ng$

40 PRINT String$
50 IND

command/query

The VAXis command allows you to choose which label will be plotted on
the vertical a:ds of the chart and scale the vertical ilds by specifying the
hrgh value and low value.

The VAXis query returns the current vertical axis label assignment and
scaling.

MACHine{ 1 | 2}:SCHart:VAXis < label_name ) , ( low_valuo ) , < high_value >

i I = 8 string of up to 6 alphanumeric characters

::= string from 0 to *-t (#HFFFFFFFR

:: = string from < low_value > to *-t (#HFFFFFFFF)

OUTPUT XXX;":MACHINEz:SCHART:VAXIS'SUMI','0','99'o'
OUTPUT XXX;":I'IACHINEl :SCHART:VAXIS'BUS','#H00FF','#H0500"'

SCHart Subsystem
1*7

VAXis

VAXis

command/query

The VAXis command allows you to choose which label will be plotted on
the vertical axis of the chart and scale the vertical axis by specifying the
high value and low value.

The VAXis query returns the current vertical axis label assignment and
scaling.

Command Syntax: MACHine{112}:SCHart:VAXis <label_name>,<low_value>,<high_value>

where:

< label_name>

<low_value>

< high_value>

Examples:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = a string of up to 6 alphanumeric characters

:: = string from 0 to ~-1 (#HFFFFFFFF)

:: = string from <low_value> to ~-1 (#HFFFFFFFF)

OUTPUT XXX;": MACHINE2: SCHART: VAXIS ' SUMI " ,0', '99 to,

OUTPUT XXX;": MACHINEl: SCHART: VAXIS ' BUS', "HOOFF', "HOSOO '"

MACHine{112}:SCHart:VAXis?

[MACHine{112}:SCHart:VAXis] < label_name>, < low_value>, < high_value> < NL>

10 DIM String$[lOO]

20 OUTPUT XXX;":MACHINE1:SCHART:VAXIS?"

30 ENTER XXX; String$

40 PRINT String$

50 END

SCHart Subsystem
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VAXis

VAXis

command/query

The VAXis command allows you to choose which label will be plotted on
the vertical axis of the chart and scale the vertical axis by specifying the
high value and low value.

The VAXis query returns the current vertical axis label assignment and
scaling.

Command Syntax: MACHine{112}:SCHart:VAXis <label_name>,<low_value>,<high_value>

where:

< label_name>

<low_value>

< high_value>

Examples:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = a string of up to 6 alphanumeric characters

:: = string from 0 to ~-1 (#HFFFFFFFF)

:: = string from <low_value> to ~-1 (#HFFFFFFFF)

OUTPUT XXX;": MACHINE2: SCHART: VAXIS ' SUMI " ,0', '99 to,

OUTPUT XXX;":MACHINEl:SCHART:VAXIS 'BUS', "HOOFF', "HOSOO'"

MACHine{112}:SCHart:VAXis?

[MACHine{112}:SCHart:VAXis] <label_name>, <low_value> ,<high_value> < NL>

10 DIM String$[lOO]

20 OUTPUT XXX;":MACHINE1:SCHART:VAXIS?"

30 ENTER XXX; String$

40 PRINT String$

50 END

SCHart Subsystem
15-7





COMPare Subsystem 16
Introduction

HP 1652B,116s38
Programming Reference

Commands in the state COMPare subsystem provide the ability to do a
bit-by-bit comparison between the acquired state data listing and a

compare data image. The commands are:

o COPY
o DATA
. CMASk
o RANGe
. RUNTiI
o FIND

COMPare Subsystem
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COMPare SUbsystem 16
Introduction
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Commands in the state COMPare subsystem provide the ability to do a
bit-by-bit comparison between the acquired state data listing and a
compare data image. The commands are:

• COpy
• DATA
• CMASk
• RANGe
• RUNTil

• FIND

COMPare Subsystem
16-1
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Commands in the state COMPare subsystem provide the ability to do a
bit-by-bit comparison between the acquired state data listing and a
compare data image. The commands are:

• COpy
• DATA
• CMASk
• RANGe
• RUNTil
• FIND

COMPare Subsystem
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core_speclobe l-nome

I obe l-nome

doto-ootternI obe l-n ome

doto-pottern

RANGe ?

RUNTiI?

label_name : string of up to 6 characten
cane_spec : string of characten ''t * | . )... 

u

* : core

. : don't care

line_num : integer from -1023 to + 1023

data_pattem : .{#B{01 / lX} . . . 
I

#Q{olll2lsl4lsl6l7lxI . . . 
I

#H{|lll2l3l4lsl6l7l8lelAlBlclD I ElFlx} . . . 
I

{oll12l314lsl617l8le} . . . }''
difference_occunence = integer from I to 1024

start_line : integer from -1023 to + 1023

stop_line : integerfro^ <start_line> to + 1023

Figure 1&1. COMPare Subsystem Syntax Diagram

COMPare Subsystem
1el2
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RUNT i I? ~---------------------------'
16518S82

label_name = string ofup to 6 characters
care_spec = string ofcharacters "{ * I. }... "
* = care
. = don't care
line_num = integerfrom -1023 to + 1023
dataj)attern = "{#B{OllIX} I

#Q{01112131 4/516/7/X} I
#H{011121314/5/6171819IA IBICIDIEIFIX} ... I
{0111213141516171819} ... }"

difTerence_occurence =integerfrom 1 to 1024
start_line = integerfrom -1023 to + 1023
stop_line = integerfrom < start_line> to + 1023

Figure 16-1. COMPare Subsystem Syntax Diagram

COMPare Subsystem
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RUNT i I? ~---------------------------/
16518S82

label_name = string ofup to 6 characters
care_spec = string ofcharacters "{ * I. }... "
* = care
. = don't care
line_num = integerfrom -1023 to + 1023
dataj)attern = "{#B{OllIX} I

#Q{01112131 4/516/7/X} I
#H{011121314/5/6171819IA IBICIDIEIFIX} ... I
{0111213141516171819} ... }"

difTerence_occurence =integerfrom 1 to 1024
start_line = integerfrom -1023 to + 1023
stop_line = integerfrom < start_line> to + 1023

Figure 16-1. COMPare Subsystem Syntax Diagram

COMPare Subsystem
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COMPare

COMPare
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The COMPare selector is used as part of a compound header to access
the settings found in the Compare menu. It alwap follows the MACHine
selector because it selects a branch directlv below the MACHine level in
the conmand tree.

Command Syntax: :MAGHine{l l2}:GOMPare

b<ample: oUTPUT xxx; ":I'{ACHINEl:CoMPARE: FIND? 819"

selector

COMPare Subsystem
1&3

COMPare

Command Syntax:

Example:

HP 16528/16538
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COMPare

selector

The COMPare selector is used as part of a compound header to access
the settings found in the Compare menu. It always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the command tree.

:MACHine{112}:COMPare

OUTPUT XXX;":MACHINE1:COMPARE:FIND? 819"

COMPare Subsystem
16-3

COMPare

Command Syntax:

Example:

HP 16528/16538
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COMPare

selector

The COMPare selector is used as part of a compound header to access
the settings found in the Compare menu. It always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the command tree.

:MACHine{112}:COMPare

OUTPUT XXX;":MACHINE1:COMPARE:FIND? 819"

COMPare Subsystem
16-3



CMASK

CMASK

Command Syntax:

where:

command/query

The CMASk (Compare Mask) command allows you to set the bits in the
chattnel mask for a gtven label in the compare listing image to "compares"
orttdontt compares.t'

The CMASk query returns the state of the bits in the channel mask for a
glven label in the compare listi"g image.

MACHine{1 l2}:COMPare:CMASk < label_narne }, (care_spec >

a string of up to 6 alphanumeric charac,ters

string of charasters o{*1.}..." (32 charac,ters mo<imum)

care

don't care

HP 16528/16538
Programming Reference

< label_name > !i =
< care_spec > :: =

*

Example: oUTPUT xxX; " : t'tACHI NE2 : C0MpARE : CMASK 'STAT ' ,

Query Syntax: MACHine{l l2}:GOMPare:CMASk? < tabet name >

Retumed Format: [MACHineil l2]:GOMPare:CMASkl <label_name>,<care-spec> <NL>

Example: 10 Dll,l String$[100]
20 OUTPUT XXX ; " :I,IACHINEZ : C0i'IPARE : Ci'IASK?'P005 "'
30 ENTER XXX; String$
40 PRINT String$
50 END

COMPare Subsystem
1H

CMASk

CMASk command/query

The CMASk (Compare Mask) command allows you to set the bits in the
channel mask for a given label in the compare listing image to "compares"
or "don't compares."

The CMASk query returns the state of the bits in the channel mask for a
given label in the compare listing image.

Command Syntax: MACHine{112}:COMPare:CMASk <Iabel_name>,<care_spec>

where:

< label_name>

< care_spec>

*

Example:

Query Syntax:

Returned Format:

Example:

COMPare SUbsystem
16-4

:: = a string of up to 6 alphanumeric characters

:: = string of characters "{*I.} ... II (32 characters maximum)

:: = care
:: = don't care

OUTPUT XXX;":MACHINE2:COMPARE:CMASK 'STAT', '*.** .. **'"

MACHine{112}:COMPare:CMASk? < label_name>

[MACHine{112}:COMPare:CMASk] <label_name> ,<care_spec> <NL>

10 DIM String$[100]
20 OUTPUT XXX;";MACHINE2:COMPARE:CMASK? 'PODS'"
30 ENTER XXX; String$
40 PRINT String$
50 END

HP 16528/16538
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CMASk

CMASk command/query

The CMASk (Compare Mask) command allows you to set the bits in the
channel mask for a given label in the compare listing image to "compares"
or "don't compares."

The CMASk query returns the state of the bits in the channel mask for a
given label in the compare listing image.

Command Syntax: MACHine{112}:COMPare:CMASk <Iabel_name>,<care_spec>

where:

< label_name>

< care_spec>

*

Example:

Query Syntax:

Returned Format:

Example:

COMPare SUbsystem
16-4

:: = a string of up to 6 alphanumeric characters

:: = string of characters "{*I.} ... II (32 characters maximum)

:: = care
:: = don't care

OUTPUT XXX;":MACHINE2:COMPARE:CMASK 'STAT', '*.** .. **'"

MACHine{112}:COMPare:CMASk? < label_name>

[MACHine{112}:COMPare:CMASk] <label_name> ,<care_spec> <NL>

10 DIM String$[100]

20 OUTPUT XXX;";MACHINE2:COMPARE:CMASK? 'PODS'"

30 ENTER XXX; String$

40 PRINT String$

50 END

HP 16528/16538
Programming Reference
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COPY
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The COPY comnand copies the current acquired State Listing for the
specified machine into the Compare ListinC template. It does not affect
ttre compare rarge or channel mask settings.

Command Syntax: MAGHine{112}:COMPare:COPY

command

COMPare Subsystem
1&5

COpy

Command Syntax:

Example:

HP 16528/16538
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COpy

command

The COpy command copies the current acquired State Listing for the
specified machine into the Compare Listing template. It does not affect
the compare range or channel mask settings.

MACHine{112}:COMPare:COPY

OUTPUT XXX;":MACHINE2:COMPARE:COPY"

COMPare Subsystem
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COpy

Command Syntax:

Example:
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COpy

command

The COpy command copies the current acquired State Listing for the
specified machine into the Compare Listing template. It does not affect
the compare range or channel mask settings.

MACHine{112}:COMPare:COPY

OUTPUT XXX;":MACHINE2:COMPARE:COPY"

COMPare Subsystem
16-5



DATA

DATA

COMPare Subsystem
1&6

command/query

The DATA comnand allows you to edit the compare listing image for a
given label and state row. When DATA is sent to an instrment where no
oompare image is defined (such as at power-up) all other data in the
image is set to don't cares.

Not specifing the < label-name > parameter allovn you to write data
patterns to more than one label for the given line number. The first
pattern is placed in the left-most label, with the following patterns being
placed in a left-to-right fashion (as seen on the Compare display).
Specifying more patterns than there are labels simply results in the extra
patterns bing ignored.

Because don't cares ()G) are allowed in the data pattern, it must always

be expressed as a string. You may still use different bases, though don't
cares cannot be used in a decimal number.

The DATA query retuns the value of the compare listi"g image for a
given label and state row.

Command Syntax: MACHine{l12}:COMParo:DATA {<label-name>,<line-num>,<data-pattern> |

< lin€-num > , < dataJtattsrn > [, < dataltattsrn > ].'. ]

where:

<label_name> t!= I string of up 6 alphanumeric charasters

< line_num > :: = integer from -1023 to + 1023

<datapattern> ::= "{#B{0f 1lX}... I

#o{ol1 12l314l5l617lx} " . . I

#H{0lll2lsl4lsl6lTlslelAlBlclDIElFlx} . . . I

{ol1 l2131415161718le} . . . }"

Examples: oUTPUT xxx;":I'IACHINE2:C0I{PARE:DATA'CLoCK" 42, '#B01lxl01X"'
OUTPUT XXX:":MACHINEZ:C0lilPARE:DATA'0UT3', 0,'#HFF40'"
OUTPUT XXX; " :MACHIfIEI :COi'IPARE : DATA 129,'#BXX00','#81101','#BlOXX''
0UTPUT XXX;":l,lACHZ:C0I.|PARE:DATA -511 , '4', '64'. '16', 256', '8', '16'"

HP 16s28/16538
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DATA

DATA command/query

The DATA command allows you to edit the compare listing image for a
given label and state row. When DATA is sent to an instrument where no
compare image is defmed (such as at power-up) all other data in the
image is set to don't cares.

Not specifying the < label_name> parameter allows you to write data
patterns to more than one label for the given line number. The fIrst
pattern is placed in the left-most label, with the following patterns being
placed in a left-to-right fashion (as seen on the Compare display).
Specifying more patterns than there are labels simply results in the extra
patterns being ignored.

Because don't cares (Xs) are allowed in the data pattern, it must always
be expressed as a string. You may still use different bases, though don't
cares cannot be used in a decimal number.

The DATA query returns the value of the compare listing image for a
given label and state row.

Command Syntax: MACHine{112}:COMPare:DATA {<Iabel_name>,<line_num>,<data_pattern> I
< line_num > ,< data_pattern> [, < data-pattern> ]... }

where:

<label_name>

<line_num>

< data.J>attern >

Examples:

COMPare Subsystem
16-6

:: = a string of up 6 alphanumeric characters

:: = integer from -1023 to + 1023

:: = "{#B{OI 11X} ... I

#Q{OI112131 4 151617IX} ... I

#H{OI112131 4 1516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX;":MACHINE2:COMPARE:DATA 'CLOCK', 42, '#B011X101X'"

OUTPUT XXX;":MACHINE2:COMPARE:DATA 'OUT3', 0, '#HFF40'"

OUTPUT XXX;":MACHINE1:COMPARE:DATA 129, 'IBXXOO', '#B1101', '#B1QXX'"

OUTPUT XXX;":MACH2:COMPARE:DATA -511, '4', '64', '16', 256', '8', '16'"

HP 16528/16538
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DATA

DATA command/query

The DATA command allows you to edit the compare listing image for a
given label and state row. When DATA is sent to an instrument where no
compare image is defmed (such as at power-up) all other data in the
image is set to don't cares.

Not specifying the < label_name> parameter allows you to write data
patterns to more than one label for the given line number. The fIrst
pattern is placed in the left-most label, with the following patterns being
placed in a left-to-right fashion (as seen on the Compare display).
Specifying more patterns than there are labels simply results in the extra
patterns being ignored.

Because don't cares (Xs) are allowed in the data pattern, it must always
be expressed as a string. You may still use different bases, though don't
cares cannot be used in a decimal number.

The DATA query returns the value of the compare listing image for a
given label and state row.

Command Syntax: MACHine{112}:COMPare:DATA {<Iabel_name>,<line_num>,<data_pattern> I
< line_num > ,< data_pattern> [, < data-pattern> ]... }

where:

<label_name>

<line_num>

< data.J>attern >

Examples:

COMPare Subsystem
16-6

:: = a string of up 6 alphanumeric characters

:: = integer from -1023 to + 1023

:: = "{#B{OI 11X} ... I

#Q{011121314151617IX} ... I

#H{0111213141516171819IAIBICIDIEIFIX} ... I
{0111213141516171819} ... }"

OUTPUT XXX;":MACHINE2:COMPARE:DATA 'CLOCK', 42, '#B011X101X'"

OUTPUT XXX;":MACHINE2:COMPARE:DATA 'OUT3', 0, '#HFF40'"

OUTPUT XXX;": MACHINE1: COMPARE: DATA 129, 'IBXXOO', '#B1101', '#B10XX '"

OUTPUT XXX;":MACH2:COMPARE:DATA -511, '4', '64', '16', 256', '8', '16'"
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DATA

Query Syntax: MACHine{1 l2}:COMPare:DATA? < label name ) , ( line_num >

Returned Format: [MACHine{1 l2}:COMPare:DATAI
< label_name ), ( line_num ), ( datapattern > < NL>

Ercmple: l0 DIi,t Labe lg [6] . Response$ [80J

15 PRINT "This program shows the values for a signal's Compare listing"
20 IIIPUT "Enter signal label: ". Label$
25 0UTPUT XXX;":SYSTEM:HEADER OFF" lTurn headers off (from responses)
30 OUTPUT XXX;":iIACHI1{E2 :C0i,|PARE:RANGE?"

35 EI{TER XXX; First, Last lRead in the range's end-points
40 PRII{T "LINE #". "VALUE of "; Label$
45 FOR State = F'irst T0 Last lPrint compare value for each state
50 OUTPUT XXX;":l'lACHZ:C0|!{PARE:DATA? "' & Label$ & "'," & VAL$(State)

55 ENTER XXX; Response$

50 PRII{T State, Response$

65 i{EXT State
70 END
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Query Syntax:

Returned Format:

Example:
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DATA

MACHine{112}:COMPare:DATA? < label_name>, < line_num >

[MACHine{112}:COMPare:DATA]

<label_name>, <line_num >, <dataJ'attern > < NL>

10 DIM Label$[6] , Response$[80]
15 PRINT "This program shows the values for a signal's Compare listing"
20 INPUT "Enter signa 1 labe 1: ", Labe 1$
25 OUTPUT XXX;":SYSTEM:HEADER OFF" !Turn headers off (from responses)
30 OUTPUT XXX;":MACHINE2:COMPARE:RANGE?"
35 ENTER XXX; First, Last !Read in the range's end-points
40 PRINT "LINE II", "VALUE of "; Label$
45 FOR State = First TO Last !Print compare value for each state
50 OUTPUT XXX;":MACH2:COMPARE:DATA? '" & Label$ & 'tf," & VAL$(State)
55 ENTER XXX; Response$
60 PRINT State, Response$
65 NEXT State
70 END

COMPare Subsystem
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Query Syntax:

Returned Format:

Example:
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DATA

MACHine{112}:COMPare:DATA? < label_name>, < line_num >

[MACHine{112}:COMPare:DATA]

< label_name>, < line_num >, < dataJ'attern > < NL>

10 DIM Label$[6] , Response$[80]
15 PRINT "This program shows the values for a signal's Compare listing"
20 INPUT "Enter signa 1 labe 1: ", Labe 1$
25 OUTPUT XXX;":SYSTEM:HEADER OFF" !Turn headers off (from responses)
30 OUTPUT XXX;":MACHINE2:COMPARE:RANGE?"
35 ENTER XXX; First, Last !Read in the range's end-points
40 PRINT "LINE II", "VALUE of "; Label$
45 FOR State = First TO Last !Print compare value for each state
50 OUTPUT XXX;":MACH2:COMPARE:DATA? '" & Label$ & 'tf," & VAL$(State)
55 ENTER XXX; Response$
60 PRINT State, Response$
65 NEXT State
70 END
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FIND
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query

The FIND query is used to get the line number of a specified difference
occurence (first, second third, etc) within the current compare rrnge, as

dictated by the RANGe command (see RANGc). A difference is counted
for each line where at least one ofthe curreDt labels has a discrepancy
between its acquired state data listing and its compare data irnage.

Invoking the FIND query updates both the Listing and Compare displays
so that the line number returned is in the center of tle screen.

Query Syntax: MAGH|ne{1 l2}:COMPare:FIND? <differenoe_oocurronoe>

Returned Format: [MACHine{1 l2}:COMPare:FIND] <differenct_occurrenoe>, <line_number> <NL>

where:

<difforoncs_occurrenoe > :: = integer trom 0 to 1024

<line number> ::= integerlrom -1023to +1023

Example: 10 DIM Strins$ [1oo]
20 0UTPUT XXX; " :I,{ACHINE2 :COMPARE : FIND? 26"

30 ENTER -'XXX; Str i ng$

40 PRINT String$
50 END
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FIND query

The FIND query is used to get the line number of a specified difference
occurence (fIrst, second, third, etc) within the current compare range, as
dictated by the RANGe command (see RANGe). A difference is counted
for each line where at least one of the current labels has a discrepancy
between its acquired state data listing and its compare data image.

Invoking the FIND query updates both the Listing and Compare displays
so that the line number returned is in the center of the screen.

Query Syntax: MACHine{112}:COMPare:FIND? <difference_occurrence>

Returned Format: [MACHine{112}:COMPare:FIND] <difference_occurrence>, <line_number> <NL>

where:

< difference_occurrence >

< line_number>

Example:

COMPare Subsystem
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:: = integer from 0 to 1024

:: = integer from -1023 to + 1023

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:COMPARE:FIND? 26"
30 ENTER~XXX; String$
40 PRINT String$
50 END
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FIND query

The FIND query is used to get the line number of a specified difference
occurence (fIrst, second, third, etc) within the current compare range, as
dictated by the RANGe command (see RANGe). A difference is counted
for each line where at least one of the current labels has a discrepancy
between its acquired state data listing and its compare data image.

Invoking the FIND query updates both the Listing and Compare displays
so that the line number returned is in the center of the screen.

Query Syntax: MACHine{112}:COMPare:FIND? <difference_occurrence>

Returned Format: [MACHine{112}:COMPare:FIND] <difference_occurrence>, <line_number> <NL>

where:

< difference_occurrence >

< line_number>

Example:
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:: = integer from 0 to 1024

:: = integer from -1023 to + 1023

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:COMPARE:FIND? 26"
30 ENTER~XXX; String$
40 PRINT String$
50 END
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RANGe

Command Syntax:

command/query

The RAI{Ge command allows you to define the boundaries for the
comparison. The range entered must be a subset of the lines in the
aquisition memory.

The RANGe query returns the current boundaries for the comparison.

MACHine{1 l2}:COMPare:MNGe {FULL I PARTial, < start_line >, < stop_tine > }

where:

< start_line >
< stop_line >

Examples:

Query Syntax:

Returned Format:

integer from -1023 to + 1023

integer from < start line > to + lOZg

0UTPUT xxX ; " :I'IACHINEz :C0MPARE :RANGE PARTIAL, -511, 512"
OUTPUT XXX; 

.' 
: MACHI NEz : COMPARE : RANGE FULL''

MACHine{ 1 | 2} :COMPare: RANGe?

[MACHine{1 l2}:CoMPare:MNGeJ TFULL I PARTiat, <starr_rine >,
<stop_line>)<NL>

Example: 1o Drt,t Stringg [too]
20 0UTPUT XXX; " : MACHI NE4: C0MPARE : RANGE?"

30 ENTER XXX; String$
40 REt-'l See if substring "FULL" occurs
50 PRINT "Range is ";
60 IF POS(String$,"FULL")
70 END

in response string:

"Full" ELSE PRINT "Partial"
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RANGe

RANGe

command/query

The RANGe command allows you to derme the boundaries for the
comparison. The range entered must be a subset of the lines in the
aquisition memory.

The RANGe query returns the current boundaries for the comparison.

Command Syntax: MACHine{112}:COMPare:RANGe {FULL I PARTial, <start_line>, <stopJine > }

where:

< start_line>

< stopJine >

Examples:

Query Syntax:

Returned Format:

Example:
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:: = integer from -1023 to + 1023

:: = integer from < start_line> to + 1023

OUTPUT XXX;":MACHINE2:COMPARE:RANGE PARTIAL, -511, 512"
OUTPUT XXX;":MACHINE2:COMPARE:RANGE FULL"

MACHine{112}:COMPare:RANGe?

[MACHine{112}:COMPare:RANGe] {FULL I PARTial, <start_line>,

<stopJine>} < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE4:COMPARE:RANGE?"
30 ENTER XXX; String$
40 REM See if substring "FULL" occurs in response string:
50 PRINT "Range is ";
60 IF POS(String$,"FULL") > 0 THEN PRINT "Full" ELSE PRINT "Partial"
70 END

COMPare Subsystem
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RANGe

RANGe

command/query

The RANGe command allows you to derme the boundaries for the
comparison. The range entered must be a subset of the lines in the
aquisition memory.

The RANGe query returns the current boundaries for the comparison.

Command Syntax: MACHine{112}:COMPare:RANGe {FULL I PARTial,<start_line>,<stopJine>}

where:

< start_line>

< stopJine >

Examples:

Query Syntax:

Returned Format:

Example:
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:: = integer from -1023 to + 1023

:: = integer from < start_line> to + 1023

OUTPUT XXX;":MACHINE2:COMPARE:RANGE PARTIAL, -511, 512"
OUTPUT XXX;":MACHINE2:COMPARE:RANGE FULL"

MACHine{112}:COMPare:RANGe?

[MACHine{112}:COMPare:RANGe] {FULL I PARTial, <start_line>,

<stopJine>} < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE4:COMPARE:RANGE?"
30 ENTER XXX; String$
40 REM See if substring "FULL" occurs in response string:
50 PRINT "Range is ";
60 IF POS(String$,"FULL") > 0 THEN PRINT "Full" ELSE PRINT "Partial"
70 END

COMPare Subsystem
16-9



RUNTiI

RUNTiI

COMPare Subsystem
16-10

command/query

The RUNTil (run until) command allows you to define a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the display's STOP field is touched or the STOP
command is issued.

There are four conditions based on the time between the X and O
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the STRace
subsystem). These four conditions are as follows:

o The difference is less than (LT) some value.
o The difference is greater than (GT) some value.
o The difference is inside some range (INRange).
o The dilference is outside some range (OUTRange).

End points for the INRange and OUTRange should be at least 40 ns apart.

There are two conditions which are based on a comparison of the

acquired state data and the compare data i-age. You can run until one of
the following conditions is true:

o Compare equal (EOUal) - Every chat'"el of every label has the

same value.
o Compare not equal (NEQual) - Any cha'tnel of any label has a

different value .

The RUNTiI query returns the current stop criteria for the comparison
when lsnning in repetitive trace mode.

,fA The RUNTiI instruction (for state analpis) is available in both the SLIST
NOtg It and COMPare subsvstems.

HP 16528.116538
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command/query

The RUNTil (run until) command allows you to defme a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the display's STOP field is touched or the STOP
command is issued.

There are four conditions based on the time between the X and a
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the STRace
subsystem). These four conditions are as follows:

• The difference is less than (LT) some value.
• The difference is greater than (GT) some value.
• The difference is inside some range (INRange).
• The difference is outside some range (OUTRange).

End points for the INRange and OUTRange should be at least 40 ns apart.

There are two conditions which are based on a comparison of the
acquired state data and the compare data image. You can run until one of
the following conditions is true:

• Compare equal (EQUal) - Every channel of every label has the
same value.

• Compare not equal (NEQua!) - Any channel of any label has a
different value .

The RUNTil query returns the current stop criteria for the comparison
when running in repetitive trace mode.

The RUNTil instruction (for state analysis) is available in both the SLISt
and COMPare subsystems.
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command/query

The RUNTil (run until) command allows you to defme a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the display's STOP field is touched or the STOP
command is issued.

There are four conditions based on the time between the X and a
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the STRace
subsystem). These four conditions are as follows:

• The difference is less than (LT) some value.
• The difference is greater than (GT) some value.
• The difference is inside some range (INRange).
• The difference is outside some range (OUTRange).

End points for the INRange and OUTRange should be at least 40 ns apart.

There are two conditions which are based on a comparison of the
acquired state data and the compare data image. You can run until one of
the following conditions is true:

• Compare equal (EQUal) - Every channel of every label has the
same value.

• Compare not equal (NEQua!) - Any channel of any label has a
different value .

The RUNTil query returns the current stop criteria for the comparison
when running in repetitive trace mode.

The RUNTil instruction (for state analysis) is available in both the SLISt
and COMPare subsystems.
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RUNTiI

Gommand syntax: MACHine{l12}:coMpare:RuNTit {oFFlLT,<vatue> lGT,<vatue> |

lNRange, <value >, <value > lOUTRange, <value >, <value > lEOUallNEAual)

EXAMPIE: OUTPUT XXX;'':I,IACHINE2:COMPARE:RUNTIL EQUAL''

Query Syntax: MACHine{1 l2}:COMpare:RUNTit?

Returned FOrmat: [MACHine{112}:COMPare:RUNTil] {OFF lLT,<vatue> lGT,<value> |

lNFange, < value >, < value > | OUTRange, < value >, < value > | EOUaI I NEQud) < NL >

Example: 10 DIM Strinsg [1oo]
20 OUTPUT XXX; " :MACHINEz :C0I'IPARE :RUNTIL?"

30 ENTER XXX ; Str i ng$

40 PRINT String$
50 END

HP 16528/16s38
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Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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MACHine{112}:COMPare:RUNTii {OFFILT,<value> IGT, <value > I
INRange, < value> ,< value> IOUTRange, < value> ,<value> IEQUal INEQual}

OUTPUT XXX;":MACHINE2:COMPARE:RUNTIL EQUAL"

MACHine{112}:COMPare:RUNTiI?

[MACHine{112}:COMPare:RUNTiI] {OFF ILT,<value> IGT,<value> I
INRange, <value>, <value> IOUTRange, <value>, <value> IEQUal INEQual} < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:COMPARE:RUNTIL?"
30 ENTER XXX; String$
40 PRINT String$
50 END

COMPare Subsystem
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Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:
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MACHine{112}:COMPare:RUNTii {OFFILT,<value> IGT, <value > I
INRange, < value> ,< value> IOUTRange, < value> ,<value> IEQUal INEQual}

OUTPUT XXX;":MACHINE2:COMPARE:RUNTIL EQUAL"

MACHine{112}:COMPare:RUNTiI?

[MACHine{112}:COMPare:RUNTiI] {OFF ILT,<value> IGT,<value> I
INRange, <value>, <value> IOUTRange, <value>, <value> IEQUal INEQual} < NL>

10 DIM String$[100]
20 OUTPUT XXX;":MACHINE2:COMPARE:RUNTIL?"
30 ENTER XXX; String$
40 PRINT String$
50 END
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TFORmat Subsystem 17
Introduction The TFORmat subsystem soalains the co--ands available for the Timi"g

Format menu in the HP 16528,1538 logic analyer. These commands are:

. I-ABel
o REMove
o THReshold

<N> - ul2l3l4ls\
name = stringof up to 6 alphanumeric characterc
polarity = {POSitive I NEGuive}
pod_specification : format (integerfrom 0 to 655j5) for a pod Qnds are assigned in decreasing order)
value = vohage (real number) -9.9 to +9.9

Figure 17-1. TFORmat Subsystem Syntax Diagram
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pod-specificotion

THResho ld(li>

THResho i d<N>?

TFORmat SUbsystem 17
Introduction The TFORmat subsystem contains the commands available for the Timing

Format menu in the HP 1652B/53B logic analyzer. These commands are:

• LABel
• REMove
• THReshold

THResho i d<N>? ;-------------------"
16510/SX07

< N> = {1 I2 I 3 I 4 I 5}
name = string ofup to 6 alphanumeric characters
polarity = {POSitive I NEGative}
pod_specification = fonnat (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)
value = voltage (real number) -9.9 to + 9.9

Figure 17-1. TFORmat Subsystem Syntax Diagram

HP 16528/16538
Programming Reference

TFORmat Subsystem
17-1

TFORmat SUbsystem 17
Introduction The TFORmat subsystem contains the commands available for the Timing

Format menu in the HP 1652B/53B logic analyzer. These commands are:

• LABel
• REMove
• THReshold

THResho i d<N>? ;-------------------"
16510/SX07

< N> = {1 I2 I 3 I 4 I 5}
name = string ofup to 6 alphanumeric characters
polarity = {POSitive I NEGative}
pod_specification = fonnat (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)
value = voltage (real number) -9.9 to + 9.9

Figure 17-1. TFORmat Subsystem Syntax Diagram
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TFORmat

TFORmat

TFORmat Subsystem
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selector

The TFORmat selector is used as part of a compound header to access
ftsse setring< normally found in the Timing Format menu. It always
follows the MACHine selector because it selects a branch directlv below
the MACHine level in the language tree.

Command Syntax: :MACHine{1 l2}:TFoRmat

Example: oUTPUT xxX;":l,lACHINEl :TF0RI'1AT:LABEL?"

HP 16528/16s38
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TFORmat

Command Syntax:

Example:

TFORmat Subsystem
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selector

The TFORmat selector is used as part of a compound header to access
those settings normally found in the Timing Format menu. It always
follows the MACHine selector because it selects a branch directly below
the MACHine level in the language tree.

:MACHine{112}:TFORmat

OUTPUT XXX;":MACHINE1:TFORMAT:LABEL?"
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TFORmat

Command Syntax:

Example:

TFORmat Subsystem
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selector

The TFORmat selector is used as part of a compound header to access
those settings normally found in the Timing Format menu. It always
follows the MACHine selector because it selects a branch directly below
the MACHine level in the language tree.

:MACHine{112}:TFORmat

OUTPUT XXX;":MACHINE1:TFORMAT:LABEL?"
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LABeI

HP 16528/16538
Programming Reference

command/query

The I-ABel command allows you to specify polarity and asslgn chattnels to
new or existing labels. If the specified label name does not match an
existing label namor a new label will be created.

The order of the pod-specification pilameters is significant. The first one
listed will match tfus highest-numbered pod assigned to the machine
you're usitg. Each pod specification after that is assigned to the
nsxt-highest-numbered pod. This way they match the left-to-right
descending order of the pods you see on the Format display. Not
includi"g enougb pod specifications results in the lowest-numbered
pod(s) being assigned a value of r-ero (all chat",els excluded). If you
include more pod specifications than there are pods for that machine, the
e:Cra ones will be ignored. Howevor, an error is reported anytime more
than five pod specifications are listed.

The polariry can be specified at any point after the label na-e.

Since pods contain L6 channels, the format value for a pod must be
between 0 and 65535 (2to-1). 'When giving the pod assignment in bioury
(base 2), eachbit will correspond to a 5ingle chant el. A n1u in a bit
position me?nrs the associated channel in that pod is assigned to that pod
and bit. A u0" in a bit position means the associated channel in that pod is
excluded from the label. For example, assig"i"g #8LLL1001L00 is
equivalent to enterin$ t'......* * * *..* *..t' througb the front-panel user
interface.

A label can not have a total of more than 32 chan',els assigned to it.

The I-ABel query returns the current specification for the selected (by
name) label. If the label does not exist, asthing is returned. Nu-bers iue
always returned in decimal format.

TFORmat Subsystem
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LABel

command/query

The LABel command allows you to specify polarity and assign channels to
new or existing labels. If the specified label name does not match an
existing label name, a new label will be created.

The order of the pod-specification parameters is significant. The frrst one
listed will match the highest-numbered pod assigned to the machine
you're using. Each pod specification after that is assigned to the
next-highest-numbered pod. This way they match the left-to-right
descending order of the pods you see on the Format display. Not
including enough pod specifications results in the lowest-numbered
pod(s) being assigned a value of zero (all channels excluded). If you
include more pod specifications than there are pods for that machine, the
extra ones will be ignored. However, an error is reported anytime more
than five pod specifications are listed.

The polarity can be specified at any point after the label name.

Since pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (216_1). When giving the pod assignment in binary
(base 2), each bit will correspond to a single channel. A "1" in a bit
position mean:s the associated channel in that pod is assigned to that pod
and bit. A "0" in a bit position means the associated channel in that pod is
excluded from the label. For example, assigning #B1111001100 is
equivalent to entering" ••**..•*.." through the front-panel user
interface.

A label can not have a total of more than 32 channels assigned to it.

The LABel query returns the current specification for the selected (by
name) label. If the label does not exist, nothing is returned. Numbers are
always returned in decimal format.
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LABel

command/query

The LABel command allows you to specify polarity and assign channels to
new or existing labels. If the specified label name does not match an
existing label name, a new label will be created.

The order of the pod-specification parameters is significant. The frrst one
listed will match the highest-numbered pod assigned to the machine
you're using. Each pod specification after that is assigned to the
next-highest-numbered pod. This way they match the left-to-right
descending order of the pods you see on the Format display. Not
including enough pod specifications results in the lowest-numbered
pod(s) being assigned a value of zero (all channels excluded). If you
include more pod specifications than there are pods for that machine, the
extra ones will be ignored. However, an error is reported anytime more
than five pod specifications are listed.

The polarity can be specified at any point after the label name.

Since pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (216_1). When giving the pod assignment in binary
(base 2), each bit will correspond to a single channel. A "1" in a bit
position mean:s the associated channel in that pod is assigned to that pod
and bit. A "0" in a bit position means the associated channel in that pod is
excluded from the label. For example, assigning #B1111001100 is
equivalent to entering" ••**..•*.." through the front-panel user
interface.

A label can not have a total of more than 32 channels assigned to it.

The LABel query returns the current specification for the selected (by
name) label. If the label does not exist, nothing is returned. Numbers are
always returned in decimal format.
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IABeI

COmmand Syntax: :MACHine{112}:TFORmat:l-ABel <name>[, {<polarity> | <assignment>}]...

where:

<name> ::= stringolupto6alphanumericcharacters
<polarily> ;;= {POSitive I NEcative}

<assignment> :: = format (integer trom 0 to 65535) for a pod (pods are assigned in decreasing order)

Examples: OUTPUT xxx;":MACHIilE2:TFoRilAT:LABEL ',DATA" pOS, 65535. t27, 403t2"
OUTPUT XXX;":l,lACHINEZ:TF0RMAT:LABEL'STAT'. 1, 8096. POSITM"
0UTPUT XXX;":lilACHIl,lEl:TF0RMAT:LABEL 'ADDR', tltGATM, #B11ll00l0l0l0l0"

Query Syntax: :MACHine{1 l2}:TFORmarl-ABel? <name>

Returned Format: [:MACHine{1 l2}:TFORmatl-ABel] <name>[,<assignment>]...,<polarity> <NL>

Example: 10 DIM Str i nsg [100]
2A OUTPUT XXX ; " : I'IACHI NE2 : TFORMAT: LABEL? 'DATA "'
30 ENTER XXX String$
40 PRINT String$
50 END

TFORmat Subsystem
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LABel

Command Syntax: :MACHine{112}:TFORmatLABeI <name> [, {<polarity> I <assignment> }] ...

where:

<name>

<polarity>

< assignment>

Examples:

:: = string of up to 6 alphanumeric characters

:: = {POSitive I NEGative}
:: = format Onteger from 0 to 65535) for a pod (pods are assigned in decreasing order)

OUTPUT XXX;":MACHINE2:TFORMAT:LABEL 'DATA', POS, 65535, 127, 40312"
OUTPUT XXX;":MACHINE2:TFORMAT:LABEL 'STAT', 1, 8096, POSITIVE"
OUTPUT XXX;":MACHINEl:TFORMAT:LABEL 'ADDR', NEGATIVE, IBIIII00I0I0I0I0"

Query Syntax: :MACHine{112}:TFORmatLABeI? <name>

Returned Format:

Example:

TFORmat Subsystem
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[:MACHine{112}:TFORmat:LABeI] <name> [, <assignment> ]...,<polarity> < NL>

10 DIM String$[100]
20 OUTPUT XXX;": MACHINE2: TFORMAT: LABEL? ' DATA '"
30 ENTER XXX String$
40 PRINT String$
50 END

HP 1652B/1653~
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LABel

Command Syntax: :MACHine{112}:TFORmatLABeI <name> [, {<polarity> I <assignment> }] ...

where:

<name>
<polarity>

< assignment>

Examples:

:: = string of up to 6 alphanumeric characters

:: = {POSitive I NEGative}
:: = format Onteger from 0 to 65535) for a pod (pods are assigned in decreasing order)

OUTPUT XXX;":MACHINE2:TFORMAT:LABEL 'DATA', POS, 65535, 127, 40312"
OUTPUT XXX;":MACHINE2:TFORMAT:LABEL 'STAT', 1, 8096, POSITIVE"
OUTPUT XXX;":MACHINEl:TFORMAT:LABEL 'ADDR', NEGATIVE, IBIIII00I0I0I0I0"

Query Syntax: :MACHine{112}:TFORmatLABeI? <name>

Returned Format:

Example:

TFORmat Subsystem
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[:MACHine{112}:TFORmat:LABeI] <name> [, <assignment> ]...,<polarity> < NL>

10 DIM String$[100]
20 OUTPUT XXX;": MACHINE2: TFORMAT: LABEL? ' DATA '"
30 ENTER XXX String$
40 PRINT String$
50 END

HP 1652B/1653~
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REMove
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command

#""*:yr;,":fi:il3HJ#fil:deretea'rabersoranvoneraber
Command Synta* :MACHine{l l2}:TFORmatREMove {<name> IALL}

where:

< name > :: = string of up to 6 alphanumeric characters

Examples: oUTPUT XXX; " :MACHINE1 :TFORMAT: REMoVE'A"'

0UTPUT XXX; ": I,IACHINEl : TFORi'|AT: REM0VE ALL"

TFORmat Subsystem
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REMove

REMove

command

The REMove command allows you to delete all labels or anyone label
specified by name for a given machine.

Command Syntax: :MACHine{112}:TFORmat:REMove {<name> IALL}

where:

<name>

Examples:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

OUTPUT XXX;":MACHINE1:TFORMAT:REMOVE 'A'"
OUTPUT XXX;":MACHINE1:TFORMAT:REMOVE ALL"

TFORmat Subsystem
17-5

REMove

REMove

command

The REMove command allows you to delete all labels or anyone label
specified by name for a given machine.

Command Syntax: :MACHine{112}:TFORmat:REMove {<name> IALL}

where:

<name>

Examples:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

OUTPUT XXX;":MACHINE1:TFORMAT:REMOVE 'A'"
OUTPUT XXX;":MACHINE1:TFORMAT:REMOVE ALL"

TFORmat Subsystem
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THReshold

THReshold command/query

The THReshold command allows you to set the voltage threshold for a
given pod to ECL, TTL or a specific voltage from -9.9V to + 9.9V in 0.1.

volt increments.

,t!l On the HP 16528, the pod thresholds of pods 1, 2, and 3 can be set
NOtg rf independently. The pod thresholds of pods 4 and 5 are slaved together;

therefore, when you set tle threshold on pod 4 or 5, both thresholds will
be changed to the specified value. On the HP 16538, both pods L and?
can be set independently.

The THReshold query returns the current threshold for a given pod.

Command Syntax: :MACHine{1 l2}:TFORmatTHBeshold<N> {TTLIECLI <value>}

where:

< N > :; - pod number {1 l2l3 l4 l5}
< value > :: = voltage (real number) -9.9 to + 9.9

TTL :: = default value of + 1.6V

ECL :: = default valus of -1 .3V

Example: o[trpr.JT )oo(u:MACHINEl :TFoRMAT:THRESHoLDI 4.0"

Query Syntax: :MACHine{1 | 2}:TFORmat:THReshold < N >?

Returned FOrmat: [:MACHine{1 f 2}:TFORmat:THReshold < N > J <vatue > < NL>

Example: 10 DIt't Vatueg [100]
20 OUTPUT XXX ; " : IIACH I t{E I : TFORI,|AT : THRESH0LDZ?"

30 ENTER XXX;Value$

40 PRINT Value$

50 END

TFORmatSubsystem HP 16528/16538
17€ Programming Feference

THReshold

THReshold

I
Note"

command/query

The THReshold command allows you to set the voltage threshold for a
given pod to EeL, TTL or a specific voltage from -9.9V to +9.9V in 0.1
volt increments.

On the HP 1652B, the pod thresholds of pods 1, 2, and 3 can be set
independently. The pod thresholds of pods 4 and 5 are slaved together;
therefore, when you set the threshold on pod 4 or 5, both thresholds will
be changed to the specified value. On the HP 1653B, both pods 1 and 2
can be set independently.

The THReshold query returns the current threshold for a given pod.

Command Syntax: :MACHine{112}:TFORmat:THReshold<N> {TILl ECLI <value>}

where:

<N>

<value>

TIL

ECl

Example:

Query Syntax:

Returned Format:

Example:

TFORmat Subsystem
17-6

:: = pod number {112131415}

:: = voltage (real number) -9.9 to +9.9

:: = default value of + 1.6V

:: = default value of -1.3V

OUTPUT XXX;":MACHINE1 :TFORMAT:THRESHOLD1 4.0"

:MACHine{112}:TFORmat:THReshold < N>?

[:MACHine{112}:TFORmatTHReshold < N>] <value> < NL>

10 DIM Value$ [100]
20 OUTPUT XXX;":MACHINEl:TFORMAT:THRESHOLD2?"
30 ENTER XXX;Value$
40 PRINT Value$
50 END

HP 16528/16538
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THReshold

THReshold

I
Note III

command/query

The THReshold command allows you to set the voltage threshold for a
given pod to EeL, TTL or a specific voltage from -9.9V to +9.9V in 0.1
volt increments.

On the HP 1652B, the pod thresholds of pods 1, 2, and 3 can be set
independently. The pod thresholds of pods 4 and 5 are slaved together;
therefore, when you set the threshold on pod 4 or 5, both thresholds will
be changed to the specified value. On the HP 1653B, both pods 1 and 2
can be set independently.

The THReshold query returns the current threshold for a given pod.

Command Syntax: :MACHine{112}:TFORmat:THReshold<N> {TILl ECLI <value>}

where:

<N>

<value>

TIL

ECl

Example:

Query Syntax:

Returned Format:

Example:

TFORmat Subsystem
17-6

:: = pod number {112131415}

:: = voltage (real number) -9.9 to +9.9

:: = default value of + 1.6V

:: = default value of -1.3V

OUTPUT XXX;":MACHINE1 :TFORMAT:THRESHOLD1 4.0"

:MACHine{112}:TFORmat:THReshold < N>?

[:MACHine{112}:TFORmatTHReshold < N>] <value> < NL>

10 DIM Value$ [100]
20 OUTPUT XXX;":MACHINEl:TFORMAT:THRESHOLD2?"
30 ENTER XXX;Value$
40 PRINT Value$
50 END

HP 16528/16538
Programming Reference
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Introduction
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The TTRace subsystem contains the commands available for the Timing
Trace menu in the HP L652B153B logic analyzer. These rcmmands are:

o AMODe
o DURation
I EDGE
o GLITch
. PATTern

TTRace Subsystem
1&1
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The TfRace subsystem contains the commands available for the Timing
Trace menu in the HP 1652B/53B logic analyzer. These commands are:

• AMODe
• DURation
• EDGE
• GLITch
• PA1l.em
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The TfRace subsystem contains the commands available for the Timing
Trace menu in the HP 1652B/53B logic analyzer. These commands are:

• AMODe
• DURation
• EDGE
• GLITch
• PA1l.em
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TRANsitionol

durotion-volue

I obe l-norne

I obe i-norne

I obe l-norne g I i tch-spec

I obe l-norne

I obe i-norne poitern-spec

I cbe l-norne

GT - Sr€ater than
LT : {ess than
duration_Yalue : real number
label_name : string of up to 6 alphanumeic characters

edge-sp€c : string of characten '{R V lf lX}..."
R - rising edge

F : falling edge

T - togling or either edge

X - don't care or ignore this channel
glitch-spec : string of characten '{ * | . }... 

n

* : seanch fo, a glitch on this channel
. : ignore this channel
pattern_spec : . 

{#B {01 1 lX} . . . 
I

#Q{olll2l3l4lsl6l7lx}. . . 
I

#H{01ll2l3l4lsl6l7lslelAlBlclD I EIFlx} . . . 
I

{ol112l314l5l617l8le} . . " }"

Figure 18-1. TTRace Subsystem Syntax Diagram
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GT = greater than
LT = less than
duration_value = real number
label_name = string ofup to 6 alphanumeric characters
edge_spec = string ofcharacters"{R IF ITIX}... tt

R = rising edge
F = falling edge
T = toggling or either edge
X = don't care or ignore this channel
glitch_spec = string ofcharacters "{ *1. }... tt

• = search for a glitch on this channel
. = ignore this channel
pattern_spec = "{#B{OllIX} I

#Q{OI1121314ISI617IX} I
#H{OI112131 4 ISI6171819IA IBICIDIEIFIX} ... I
{OI112131 4 ISI617IBI9} ... }"

duration_value t-----~

16510/SX08
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Figure 18-1. TTRace Subsystem Syntax Diagram
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GT = greater than
LT = less than
duration_value = real number
laOOI_name = string ofup to 6 alphanumeric characters
edge_spec = string ofcharacters "{R IFI TIX}... tt

R = rising edge
F = falling edge
T = toggling or either edge
X = don't care or ignore this channel
glitch_spec = string ofcharacters "{ *1. }... tt

• = search for a glitch on this channel
. = ignore this channel
pattern_spec = "{#B{OllIX} I

#Q{OI1121314ISI617IX} I
#H{OI112131 4ISI6171819IA IBICIDIEIFIX} ... I
{OI1121314ISI617IBI9} ... }"

duration_value t-----~

16510/SX08
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Figure 18-1. TTRace Subsystem Syntax Diagram
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TTRace

TTRace selector

The TTRace selector is used as part of a compound header to access the
settings found in the Timing Traoe menu. It always follovn the MACHine
selector because it selects a branch directlv below the MACHine level in
the language tree.

command syntax: :rvtAcHine{1 l2}:TTBace

Example: oUTPUT XXX; " : MACHI NE 1 : TTRACE : GL I TCH ',ABC '

HP 16s2Bl16538
Programming Reference
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TTRace

TTRace

selector

The lTRace selector is used as part of a compound header to access the
settings found in the Timing Trace menu. It always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the language tree.

Command Syntax: :MACHine{112}:TIRace

Example: OUTPUT XXX;":MACHINEl:TTRACE:GLITCH 'ABC', '

HP 16528/16538
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TTRace

TTRace

selector

The lTRace selector is used as part of a compound header to access the
settings found in the Timing Trace menu. It always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the language tree.

Command Syntax: :MACHine{112}:TIRace

Example: OUTPUT XXX;":MACHINEl:TTRACE:GLITCH 'ABC', '

HP 16528/16538
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AMODe

AMODe

Command Syntax:

where:

< acquisition_mode >

command/query

The AI\dODe sommand allows you to select the acquisition mode used for
a particular tirning trace. The acquisition modes available are
TRAl.Isitional and GLITch.

The AMODe query rettrrns the current acquisition mode.

:MACHine{1 | 2}:TTRace:AMODe < acquisition_mode >

ir = {GLlTch lTMNsitional}

Example: 0UTPUT XXX; " :MACHINEl :TTRACE :AMoDE GLITCH"

Query Syntax: :lvlAOHinel:TTRace:AMODe?

Returned Format: [:MACHinel:TTRace:AMODe] {GLITCHITMNSITIONAL}

Example: 10 DIt'{ M$ [1oo]
20 0UTPUT XXX ; " :l,lACHINEl :TTRACE :Ai4ODE?"

30 ENTER XXX; tl$

40 PR I NT I.{$

50 END

TTRace Subsystem
1&4
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AMODe

AMODe command/query

The AMODe command allows you to select the acquisition mode used for
a particular timing trace. The acquisition modes available are
TRANsitional and GLITch.

The AMODe query returns the current acquisition mode.

Command Syntax: :MACHine{112}:TIRace:AMODe <acquisition_mode>

where:

< acquisition_mode>

Example:

Query Syntax:

Returned Format:

Example:

TTRace Subsystem
18-4

:: = {GLITch ITRANsitional}

OUTPUT XXX; ":MACHINEl:TTRACE:AMODE GLITCH"

:MACHine1 :TIRace:AMODe?

[:MACHine1:T!Race:AMODe] {GLITCH ITRANSITIONAL}

10 DIM M$ [100]
20 OUTPUT XXX; ":MACHINEl:TTRACE:AMODE?"
30 ENTER XXX;M$
40 PRINT M$
50 END

HP 16528/16538
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AMODe

AMODe command/query

The AMODe command allows you to select the acquisition mode used for
a particular timing trace. The acquisition modes available are
TRANsitional and GLITch.

The AMODe query returns the current acquisition mode.

Command Syntax: :MACHine{112}:TIRace:AMODe <acquisition_mode>

where:

< acquisition_mode>

Example:

Query Syntax:

Returned Format:

Example:

TTRace Subsystem
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:: = {GLITch ITRANsitional}

OUTPUT XXX; ":MACHINEl:TTRACE:AMODE GLITCH"

:MACHine1 :TIRace:AMODe?

[:MACHine1:T!Race:AMODe] {GLITCH ITRANSITIONAL}

10 DIM M$ [100]
20 OUTPUT XXX; ":MACHINEl:TTRACE:AMODE?"
30 ENTER XXX;M$
40 PRINT M$
50 END

HP 16528/16538
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DURation

DURation command/guery

The DURation command allows you to speci$ the duration qualifier to be
used with the pattern reeogaizer term in generating the timing trigger.
The duration value can be specified in 10 ns increments within fts
following ranges:

o Greater than (GT) qualification - 30 ns to 10 ms
o Less than (LT) qualification - 40 ns to 10 ms.

Si"R$:lon 
query returns the current pattern duration qualifier

COmmand Syntax: :MACHine{1 l2}:TTBace:DURation {GTILT},<durarion_vatue>

where:

GT ::: greater than
LT ::= lessthan

<duration valu€ > ::= roal numbor

brample: oUTPUT XXX; ":ltACHIt{El:TTRACE:DURATIoN GT, 40.0E-9'

Query Syntax: :MACHine{1 l2i:TTRace:DURation?

Returned Format: [:MACHine{1 | 2}:TTRace:DURationl iGT I LT}, < duration_vatue > < NL>

Example: lo DrM Dg[1oo]

20 0UTPUT XXX; ":iIACHINEl:TTRACE:DURATI0N?"

30 ENTER XXX;D$

40 PRII{T D$

50 EriD

HP 16s28/16538
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DURation

DURation

command/query

The DURation command allows you to specify the duration qualifier to be
used with the pattern recognizer term in generating the timing trigger.
The duration value can be specified in 10 ns increments within the
following ranges:

• Greater than (GT) qualification - 30 ns to 10 ms
• Less than (LT) qualification - 40 ns to 10 IDS.

The DURation query returns the current pattern duration qualifier
specification.

Command Syntax: :MACHine{112}:TTRace:DURation {GTILT},<duration_value>

where:

GT

LT

<duration_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = greater than

:: = less than

:: = real number

OUTPUT XXX; ":MACHINE1:TTRACE:DURATION GT, 40.0E-9"

:MACHine{112}:TTRace:DURation?

[:MACHine{112}:TTRace:DURation] {GTI LT}, <duration_value> <NL>

10 DIM 0$ [100]
20 OUTPUT XXX; ":MACHINE1:TTRACE:DURATION?"
30 ENTER XXX;D$
40 PRINT 0$
50 END

TTRace Subsystem
18-5

DURation

DURation

command/query

The DURation command allows you to specify the duration qualifier to be
used with the pattern recognizer term in generating the timing trigger.
The duration value can be specified in 10 ns increments within the
following ranges:

• Greater than (GT) qualification - 30 ns to 10 ms
• Less than (LT) qualification - 40 ns to 10 IDS.

The DURation query returns the current pattern duration qualifier
specification.

Command Syntax: :MACHine{112}:TTRace:DURation {GTILT},<duration_value>

where:

GT

LT

<duration_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = greater than

:: = less than

:: = real number

OUTPUT XXX; ":MACHINE1:TTRACE:DURATION GT, 40.0E-9"

:MACHine{112}:TTRace:DURation?

[:MACHine{112}:TTRace:DURation] {GTI LT}, <duration_value> <NL>

10 DIM 0$ [100]
20 OUTPUT XXX; ":MACHINE1:TTRACE:DURATION?"
30 ENTER XXX;D$
40 PRINT 0$
50 END

TTRace Subsystem
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EDGE
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command/query

The EDGE command allows you to specrfy the edge recognizer term for
the timing analyzer trigger on a per label basis. Each command deals with
only one label in the gtven edge specification; therefore, a complete
specification could require several commands. The edge specification uses

the characters R, F, T, X to indicate the edges or don't cares as follows:

R : tisiog edge
F - fali"g edge
T : toggling or either edge
X - don't care or ignore the channel

The position of these characters in the string corresponds with the
position of the chan'lels within the label. 4ll gfuannels without nX" are
ORed together to form the edge trigger specification.

The EDGE query returns the edge specification for the specified label.

:MACHine{1 l2}:TTRace:EDGE < label_name ), (edge_spec >Command Syntax:

where:

< label_name > :: = string or up to 6 alphanumeric characters

<edge_spec> :: = string of characters "{RIFITIX}...'

b<ample: oUTPUT

HP 16528/16538
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EDGE

EDGE command/query

The EDGE command allows you to specify the edge recognizer term for
the timing analyzer trigger on a per label basis. Each command deals with
only one label in the given edge specification; therefore, a complete
specification could require several commands. The edge specification uses
the characters R, F, T, X to indicate the edges or don't cares as follows:

R = rising edge
F = falling edge
T = toggling or either edge
X = don't care or ignore the channel

The position of these characters in the string corresponds with the
position of the channels within the label. All channels without "X" are
ORed together to form the edge trigger specification.

The EDGE query returns the edge specification for the specified label.

Command Syntax: :MACHine{112}:TIRace:EDGE <label_name>,<edge_spec>

where:

< label_name>

<edge_spec>

Example:

TTRace Subsystem
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:: = string or up to 6 alphanumeric characters

:: = string of characters "{RIFITIX}... II

OUTPUT XXX; ": MACHINEl: TTRACE: EDGE 'POOl', 'XXXXXXXR tI.

HP 16528/16538
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EDGE

EDGE command/query

The EDGE command allows you to specify the edge recognizer term for
the timing analyzer trigger on a per label basis. Each command deals with
only one label in the given edge specification; therefore, a complete
specification could require several commands. The edge specification uses
the characters R, F, T, X to indicate the edges or don't cares as follows:

R = rising edge
F = falling edge
T = toggling or either edge
X = don't care or ignore the channel

The position of these characters in the string corresponds with the
position of the channels within the label. All channels without "X" are
ORed together to form the edge trigger specification.

The EDGE query returns the edge specification for the specified label.

Command Syntax: :MACHine{112}:TIRace:EDGE <label_name>,<edge_spec>

where:

< label_name>

<edge_spec>

Example:

TTRace Subsystem
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:: = string or up to 6 alphanumeric characters

:: = string of characters "{RIFITIX}... II

OUTPUT XXX; ": MACHINEl: TTRACE: EDGE 'POOl', 'XXXXXXXR tI.

HP 16528/16538
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EDGE

Query Syntax! :MACHine{t l2}:TTRace:EDGE? <tabet nams>

Retumed Format: [:MACHine{ 1|z}:TTRace:] < label_name ) , ( edge_spec > < NL >

Example: 10 DIr't Egtlool
20 OUTPUT XXX; ":MACHINEl :TTRACE:EDGE?'POD1 "'
30 ENTER XXX; E$

40 PRINT I$
50 END

HP 16528./16538
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1E-^7

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

EDGE

:MACHine{112}:TTRace:EDGE? <label_name>

[:MACHine{112}:TTRace:] <Iabel_name>,<edge_spec> <NL>

10 DIM E$ [100]
20 OUTPUT XXX; ":MACHINE1:TTRACE:EDGE? 'POOl ,..
30 ENTER XXX;E$
40 PRINT E$
50 END

TTRace Subsystem
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Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

EDGE

:MACHine{112}:TTRace:EDGE? <label_name>

[:MACHine{112}:TTRace:] <Iabel_name>,<edge_spec> <NL>

10 DIM E$ [100]
20 OUTPUT XXX; ":MACHINE1:TTRACE:EDGE? 'POOl ,..
30 ENTER XXX;E$
40 PRINT E$
50 END

TTRace Subsystem
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GLlTch
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The GLITch command allows you to speciS the glitch recognizer term for

ri,*"ilitr'ff ft tlxffi FH:ffi f tr"Ti"Trij;*"*"
il:S:i#;1$*::3ffi :ix?"frffi -d*rhegritchspecincation

'r" (6terisk) = search for a glitch on this chennel

'." (Period) : ignore this channel

Ihe position of these characters in the string corresponds with the

B'i'S"il:$:,"ffi ,HH$i#";;#";Hm:X.withthen*"are

Ihe GLITch query retums the glitch specification for the specified label.

Command Syntax: :MACHine{l l2}:TTRace:GLlTch <labet-name>,<glilch-spec>

where:

< label_name > :: = string ol up to 6 alphanumeric charactsrs

<glitch_spec> ::= string of charactots"{tl.}..,"

Example: 0UTPUT XXX; ":IIACHINEI:TTRACE:GLITCH'P001"

QuerySyntax: ;MACHinel:TTRace:GLlTch? <labol name>

Returned Format: [:MACHinel:TTRace:GLlTch] <label-name>,<glitch-spec> <NL>

Example: ro DIr'r c$ [1oo]
20 0UTPUT XXX; ":I'IACHINEl :TTRACE :GLITCH?'PODl "'
30 E}ITER XXX; G$

40 PRINT G$

50 END

command/query

HP 1652F./16538
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GLITch

GLITch command/query

The GLITch command allows you to specify the glitch recognizer term for
the timing analyzer trigger on a per label basis. Each command deals with
only one label in a given glitch specification, and, therefore a complete
specification could require several commands. The glitch specification
uses the characters "*" and "." as follows:

"." (asterisk) = search for a glitch on this channel

"e" (period) = ignore this channel

The position of these characters in the string corresponds with the
position of the channels within the label. All channels with the "*" are
ORed together to form the glitch trigger specification.

The GLITch query returns the glitch specification for the specified label.

Command Syntax: :MACHine{112}:TTRace:GLlTch <Iabel_name>,<glitch_spec>

where:

< label_name>

< glitch_spec>

Example:

Query Syntax:

Returned Format:

Example:

TTRace Subsystem
18-8

:: = string of up to 6 alphanumeric characters

:: = string of characters "{* I.}..."

OUTPUT XXX; ":MACHINEl:TTRACE:GLITCH 'POOl', '** *'"

:MACHine1 :TTRace:GLlTch? < label_name>

[:MACHine1:TTRace:GLlTch] <label_name>, <glitch_spec> < NL>

10 DIM G$ [100]
20 OUTPUT XXX; ":MACHINEl:TTRACE:GLITCH? 'POOl '"
30 ENTER XXX;G$
40 PRINT G$
50 END

HP 16528/16538
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GLITch

GLITch command/query

The GLITch command allows you to specify the glitch recognizer term for
the timing analyzer trigger on a per label basis. Each command deals with
only one label in a given glitch specification, and, therefore a complete
specification could require several commands. The glitch specification
uses the characters "*" and "." as follows:

"." (asterisk) = search for a glitch on this channel

"e" (period) = ignore this channel

The position of these characters in the string corresponds with the
position of the channels within the label. All channels with the "*" are
ORed together to form the glitch trigger specification.

The GLITch query returns the glitch specification for the specified label.

Command Syntax: :MACHine{112}:TTRace:GLlTch <Iabel_name>,<glitch_spec>

where:

< label_name>

< glitch_spec>

Example:

Query Syntax:

Returned Format:

Example:

TTRace Subsystem
18-8

:: = string of up to 6 alphanumeric characters

:: = string of characters "{* I.}..."

OUTPUT XXX; ":MACHINEl:TTRACE:GLITCH 'POOl', '** *'"

:MACHine1 :TTRace:GLlTch? < label_name>

[:MACHine1:TTRace:GLlTch] <label_name>, <glitch_spec> < NL>

10 DIM G$ [100]
20 OUTPUT XXX; ":MACHINEl:TTRACE:GLITCH? 'POOl '"
30 ENTER XXX;G$
40 PRINT G$
50 END

HP 16528/16538
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PAfiern

PAfiern command/query

The PATTern command allows you to construct a pattern recognizer term
for the tining analyzer trigger on a per label basis. Each command deals

$*fi*,,:Tihl:ffi 3::"Ti*tr*;1;;Tili::'ffi,[i*
up to 32 bits, 1tr" r""g" of the pattern value will be between 0 and 1232;-f.
The value may be expressed in binary (#B), octal (#Q), horadecimal
(#H) or decinal (default). When the value of a pattern is expressed in
binary, it represents the bit values for the label inside the pattern
reelrgnizr;r term. Since a pattern value can contain don't cares, the
pattern specification parameter is handled as a string of characters
instead of a number.

The PATTern query returns the pattern specification for the specified
label in the base previously defined for the label.

Command Syntax: :MAGHine{l l2i:TTRace:PATTern <label_nam€>,<pattsrn-sp€c>

where:

< label-name > :: = string ot up lo 6 atphanumeric charac'ters

<pattem_spec> ::='{#B{0l1lX}... I

#o{0l1l2l3l4l5l6l7lx}... I

#H{01 I l2l3l4l5l6lTlslelAlBlclDlElFlx} . . . I

{01 1 l2l3l4l5l6l7l8le} . . . }"

Example: 0UTPUT xXX; " :l'lACHINEl :TTRACE :PATTERN'DATA"'255 "'

HP 16528/16538
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TTRace Subsystem
1g-g

PATIern

PATIern

command/query

The PAlTern command allows you to construct a pattern recognizer term
for the timing analyzer trigger on a per label basis. Each command deals
with only one label in the given pattern; therefore, a complete timing trace
specification could require several commands. Since a label can contain
up to 32 bits, the range of the pattern value will be between 0 and (232)_1.
The value may be expressed in binary (#B), octal (#0), hexadecimal
(#H) or decimal (default). When the value of a pattern is expressed in
binary, it represents the bit values for the label inside the pattern
recognizer term. Since a pattern value can contain don't cares, the
pattern specification parameter is handled as a string of characters
instead of a number.

The PAlTern query returns the pattern specification for the specified
label in the base previously dermed for the label.

Command Syntax: :MACHine{112}:TIRace:PATIern <Iabel_name>,<pattern_spec>

where:
.,

< label_name>

< pattern_spec>

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = "{#B{OI1IX} ... I

#Q{OI1121314151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} ... I

{OI11213141516171819} ... }"

OUTPUT XXX; ":MACHINEl:TTRACE:PATTERN 'DATA', '255'"

TTRace Subsystem
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PATIern

PATIern

command/query

The PAlTern command allows you to construct a pattern recognizer term
for the timing analyzer trigger on a per label basis. Each command deals
with only one label in the given pattern; therefore, a complete timing trace
specification could require several commands. Since a label can contain
up to 32 bits, the range of the pattern value will be between 0 and (232)_1.
The value may be expressed in binary (#B), octal (#0), hexadecimal
(#H) or decimal (default). When the value of a pattern is expressed in
binary, it represents the bit values for the label inside the pattern
recognizer term. Since a pattern value can contain don't cares, the
pattern specification parameter is handled as a string of characters
instead of a number.

The PAlTern query returns the pattern specification for the specified
label in the base previously dermed for the label.

Command Syntax: :MACHine{112}:TIRace:PATIern <Iabel_name>,<pattern_spec>

where:
.,

< label_name>

< pattern_spec>

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = "{#B{OI1IX} ... I

#Q{OI1121314151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} ... I

{OI11213141516171819} ... }"

OUTPUT XXX; ":MACHINEl:TTRACE:PATTERN 'DATA', '255'"

TTRace Subsystem
18-9



PATTern

Query Syntax: :MACHine{l l2i:TTRace:PATTern? <label-name>

Returned Format: [:MACHine{1 l2}:TTRace:PATTern] <label_name>,<pattern_spec> <NL>

Example: 10 Drt't Pg [1oo]
?O OUTPUT XXX;',:MACHINEz :TTRACE:PATTERN?'DATA'''

30 ENTER XXX; P$

40 PRINT P$

50 END

TTRace Subsystern
1&10

HP 16528/16538
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PATIern

Query Syntax:

Returned Format:

Example:

TIRace Subsystem
18-10

:MACHine{112}:TIRace:PATIern? < label_name>

[:MACHine{112}:TIRace:PATIern] <Iabel_name>,<pattern_spec> <NL>

10 DIM P$ [100]
20 OUTPUT XXX; ":MACHINE2:TTRACE:PATTERN? 'DATA'"
30 ENTER XXX;P$
40 PRINT P$
50 END

HP 16528/16538
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PATIern

Query Syntax:

Returned Format:

Example:

TIRace Subsystem
18-10

:MACHine{112}:TIRace:PATIern? < label_name>

[:MACHine{112}:TIRace:PATIern] <Iabel_name>,<pattern_spec> <NL>

10 DIM P$ [100]
20 OUTPUT XXX; ":MACHINE2:TTRACE:PATTERN? 'DATA'"
30 ENTER XXX;P$
40 PRINT P$
50 END

HP 16528/16538
Programming Reference
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The TWAVeform subsystem contains the commands available for the
Timing Wavefonns menu in the HP L65281538. These commands are:

. ACCumulate

. DELay
o INSert
o MMODe
o OcoNdition
o OPATtern
o OSEarch
o OTIMe
o RANGe
o REMove
o RUNTiI
o SPERiod
o TAVerage
o TMAXimum
o TMINimum
o \{RUNs
o XcoNdition
o XOTime
o XPATtern
o XSEarch
o XTIMe

TWAVeform Subsystem
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TWAVeform Subsystem 19
Introduction

HP 16528/16538
Programming Reference

The TWAVeform subsystem contains the commands available for the
Timing Waveforms menu in the HP 1652B/53B. These commands are:

• ACCumulate
• DELay
• INSert
• MMODe
• oCONdition
• OPATtem
• OSEarch
• OTIMe
• RANGe
• REMove
• RUNTil
• SPERiod
• TAVerage
• TMAXimum
• TMINimum

.• VRUNs

• XCONdition
• XOTime
• XPATtem
• XSEarch
• XTIMe

TWAVeform Subsystem
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TWAVeform Subsystem 19
Introduction
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The TWAVeform subsystem contains the commands available for the
Timing Waveforms menu in the HP 1652B/53B. These commands are:

• ACCumulate
• DELay
• INSert
• MMODe
• oCONdition
• OPATtem
• OSEarch
• OTIMe
• RANGe
• REMove
• RUNTil
• SPERiod
• TAVerage
• TMAXimum
• TMINimum

.• VRUNs

• XCONdition
• XOTime
• XPATtem
• XSEarch
• XTIMe

TWAVeform SUbsystem
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ACCumu I ote:TWAVeform

ACCumu I o te?

deloy-volve

OVER I oy

OCOf'ld i t ion

OCONdition?

I obe l-n drle lobel-pottern

I obe l-ncne

occur r once

t ime-vo lue

Figure 19-1. TWAVeform Subsystem Syntax Diagram

TWAVeform Subsystem
1$2
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,

!--------'T"-I..; b i t_ i d t----r--------~

01650S09

Figure 19-1. TWAVeform SUbsystem Syntax Diagram
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!'-------"T"-t.,; b i t_ i d t----r--------....-.I

01650S09

Figure 19-1. TWAVeform Subsystem Syntax Diagram
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t ime-ronge

RANGe ?

REMo ve

spoceRUNT i I run-unt i l-sDec

RUNTiI?

SPER i od?

TAVe r oge?

TMAX imum?

TMIN imum?

VRUNs ?

ENTer i ngspoc€XCONdition

EXIT i ng

XCONdition?

XOT ime ?

XPATtern spoce I obe | -nome I obe i-pottern

XPATlern? spoce I obe | -nome

XSforch spoce !- occur r ence TRIGger

XSEorch?

spoce i+i t ime-vo I ueXTIMe

XT IMe ?

HP 16528.116538
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Figure 19-1. TWAVelorm Subsystem Syntax Diagram (continued)
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•

TAVe rage? !----------------------------------------~

TMAX j mum? .....---------------------------------~

TM I N i mum? r---------------------------------------------~

lobe i_pattern ~----~~

"XTIMe~-~~~ time_va I ue ~--------------~

XT IMe? 1-----------------------------------
01650504

Figure 19-1. TWAVeform Subsystem Syntax Diagram (continued)
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•

TAVe r age? !-----------------------------~

TMAX imum? ...----------------------------~

TMIN imum? r-----------------------------~

lobe i_pattern

"XTIMe t------4~~ time_value

XTIMe? 1-------------------------------
01650504

Figure 19-1. TWAVeform Subsystem Syntax Diagram (continued)

TWAVeform Subsystem
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delray-value : real numberbetween -25M s otd + 25M s
module_spec : 11 l2l3l4l5\
bit_id : integer ftom 0 to 31
waveform : sting contoining < acEisition 

-spec 
> {1 l2}

acquisition sp = {A I 
B I C I 

D 
I 
E} (slot where acEtffition catd is located)

label-name = string of up to 6 alphanumeric chuacten
label3attein ='{*B{0ltlx}... I

#Q{olll2l3l4lsl6l7lxI . . . I

#H{0lll2l3l4lsl6l7lslelAlBlclDlElrE} . . . I

{ol rl2l3l4lsl6l7lglel . . . }'
occlur€noe : integer
time_value = real nurnber
label id = string of one alpha od one numeric charucter

module-num = slot number in which he timebase card is installed
tlme_range : real numberbetween 100ns md l0lcs
nrn-until-spec = {OFF I 

LT, < value > | GT, < value > 
| 
INRange < vahte >, < value > 

|

OWRange < value >, < vafue > \
G''I : Woterth.m
W: lessthan
value = realnumber

Figure 1$,1. TWAVeform Subsystem Syntax Diagram (continued)

TWAVeform Subsystem
1$-{
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delay_value = real number between -2500 s and +2500 s
module_spec = {112131415}
bit_id = integerfrom 0 to 31
waveform = string containing < acquisition_spec> {112}
acquisition_spec = {A IB ICID IE} (slot where acquisition card is located)
label_name = string ofup to 6 alphanumeric characters
label.Jl8ttem = "{#B{OllIX} I

#Q{011121314151617IX} I
#H{0111213141516171819IA IBICIDIEIFIX} ... 1
{0111 213141516171819} ... }"

occurrence = integer
time_value = real number
label_id = string ofone alpha and one numeric character
module_num = slot number in which the timebase card is installed
time_range = real number between 100 ns and 10 ks
run_until_spec = {OFFILT, <value> IGT, <value> IINRange<value>, <value> 1

OUTRange < value>, < value> }
GT = greater than
LT = less than
value = real number

Figure 19-1. TWAVeform Subsystem Syntax Diagram (continued)

TWAVeform Subsystem
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delay_value = real number between -2500 s and +2500 s
module_spec = {112131415}
bit_id = integerfrom 0 to 31
waveform = string containing < acquisition_spec> {112}
acquisition_spec = {A IB ICID IE} (slot where acquisition card is located)
label_name = string ofup to 6 alphanumeric characters
label.Jl8ttem = "{#B{OllIX} I

#Q{011121314151617IX} I
#H{0111213141516171819IA IBICIDIEIFIX} ... 1
{0111213141516171819} ... }"

occurrence = integer
time_value = real number
label_id = string ofone alpha and one numeric character
module_num = slot number in which the timebase card is installed
time_range = real number between 100 ns and 10 ks
run_until_spec = {OFFILT, <value> IGT, <value> IINRange<value>, <value> 1

OUTRange < value>, < value> }
GT = greater than
LT = less than
value = real number

Figure 19-1. TWAVeform Subsystem Syntax Diagram (continued)
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TWAVeform

TWAVeform Selector

The TWAVeform selector is used as part of a compound header to access

fls s,sttings found in $s fiming Waveforms menu. [t always follows the
MACHine selector because it selects a branch below the MACHine level
in the command tree.

Command Syntax: :MAGHine{l l2}:TWAVeform

Example: oUTPUT xxx; " :MACHINEl : TIJAVEF0RM: DELAY 100E-9"

HP 16s2Bl16s3B
Programming Reference

TWAVeform Subsystem
1$,5

TWAVeform

Command Syntax:

Example:

HP 16528/16538
Programming Reference

TWAVeform

Selector

The TWAVeform selector is used as part of a compound header to access
the settings found in the Timing Waveforms menu. It always follows the
MACHine selector because it selects a branch below the MACHine level
in the command tree.

:MACHine{112}:TWAVeform

OUTPUT XXX;":MACHINE1:TWAVEFORM:DELAY 100E-9"

TWAVeform Subsystem
19-5

TWAVeform

Command Syntax:

Example:

HP 16528/16538
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TWAVeform

Selector

The TWAVeform selector is used as part of a compound header to access
the settings found in the Timing Waveforms menu. It always follows the
MACHine selector because it selects a branch below the MACHine level
in the command tree.

:MACHine{112}:TWAVeform

OUTPUT XXX;":MACHINE1:TWAVEFORM:DELAY 100E-9"

TWAVeform Subsystem
19-5



ACCumulate

ACCumulate command/query

The ACCumulate command allows you to control whether the chart
display gets erased between each individual run or whether subsequent
waveforms are allowed to be displayed over the previous ones.

The ACCumulate query returns the current sstting. The query always
shows the setting as the character "0" (off) or "1" (on).

GOmmand Syntax: :MAGHine{l l2}:TWAVeform:ACcumulate <setting>

where:

<setting> l: {0lOFF}or{1 ION}

Example: 0UTPUT XXX; " : MACHI NE 1 : TI'IAVEF0RM: ACCUMULATE 0N"

Query Syntax: :MACHine{1 l2}:TWAVeform:ACCumutate?

Returned Format: [:MACHine{1 f 2}:TWAVeform:AOGumutateJ {O | 1} < NL>

Example: to DIr't P$ [1oo]
2A 0UTPUT XXX; ": I'IACHINEl : TIIAVEF0RM: ACCUMULATE?"

30 ENTER XXX; P$

40 PRINT P$

50 END

TWAVeform Subsystem
19-6
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ACCumulate

ACCumulate command/query

The ACCumulate command allows you to control whether the chart
display gets erased between each individual run or whether subsequent
waveforms are allowed to be displayed over the previous ones.

The ACCumulate query returns the current setting. The query always
shows the setting as the character "0" (off) or "1" (on).

Command Syntax: :MACHine{112}:TWAVeform:ACCumulate <setting>

where:

<setting>

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-6

:: = {Q IOFF} or {110N}

OUTPUT XXX;":MACHINEl:TWAVEFORM:ACCUMULATE ON"

:MACHine{112}:TWAVeform:ACCumulate?

[:MACHine{112}:TWAVeform:ACCumulate] {QI1} < NL>

10 DIM P$ [100]
20 OUTPUT XXX;":MACHINEl:TWAVEFORM:ACCUMULATE?"
30 ENTER XXX; P$
40 PRINT P$
50 END

HP 16528/16538
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ACCumulate

ACCumulate command/query

The ACCumulate command allows you to control whether the chart
display gets erased between each individual run or whether subsequent
waveforms are allowed to be displayed over the previous ones.

The ACCumulate query returns the current setting. The query always
shows the setting as the character "0" (off) or "1" (on).

Command Syntax: :MACHine{112}:TWAVeform:ACCumulate <setting>

where:

<setting>

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-6

:: = {Q IOFF} or {110N}

OUTPUT XXX;":MACHINEl:TWAVEFORM:ACCUMULATE ON"

:MACHine{112}:TWAVeform:ACCumulate?

[:MACHine{112}:TWAVeform:ACCumulate] {QI1} < NL>

10 DIM P$ [100]
20 OUTPUT XXX;":MACHINEl:TWAVEFORM:ACCUMULATE?"
30 ENTER XXX; P$
40 PRINT P$
50 END

HP 16528/16538
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DELay

DEtay
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command/Query

The DEI^ay co--and specifies the amount of time between &s liming
trigger and the horizontal center of the the timing waveform display. The
allowable values for delay are -2500 s to +2500 s. In glitch acquisition
mode, as delay becomes large in an absolute sense, the sample rate is
adjusted so that data will be acquired in the time window of interest. In
lpansitional acquisition mode, data may not fall in the time window since
the sample period is fixed at 10 ns and the amount of time covered in
memory is dependent on how frequent the input signal transitions occur.

The DELay query returns the current time offset (delay) value from the
trigger.

COmmand Syntax: :MACHine{l l2}:TWAVeform:DELay <delay_value>

where:

<delay_value > :: = real number between -2500 s and +2500 s

Example: oUTPUT xXX ; " : l,lAcHINEl : TtrAVEFoRt"l : DELAY 100E-6"

Query Syntax: :MACHine{l | 2}:TWAVeform:DEaye

RetUrned Format: [:MACHine{1 l2}:TWAVeform:DEt ayJ <time_value > < NL>

Example: 10 DIr.t Dt$ [too]
2A OUTPUT XXX; " : l,lACHI NEI : TUAVEF0RM: DTLAY?"

30 ENTER XXX; Dl$

40 PRINT Dl$

50 END

TWAVeform Subsystem
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DElay

DElay

command/query

The DELay command specifies the amount of time between the timing
trigger and the horizontal center of the the timing waveform display. The
allowable values for delay are - 2500 s to +2500 s. In glitch acquisition
mode, as delay becomes large in an absolute sense, the sample rate is
adjusted so that data will be acquired in the time window of interest. In
transitional acquisition mode, data may not fall in the time window since
the sample period is fIXed at 10 ns and the amount of time covered in
memory is dependent on how frequent the input signal transitions occur.

The DELay query returns the current time offset (delay) value from the
trigger.

Command Syntax: :MACHine{112}:TWAVeform:DELay <delay_value>

where:

< delay_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

:: = real number between -2500 sand +2500 s

OUTPUT XXX;":MACHINE1:TWAVEFORM:OELAY 100E-6"

:MACHine{112}:TWAVeform:DELay?

[:MACHine{112}:TWAVeform:DELay] <time_value> < NL>

10 DIM 01$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OELAY?"
30 ENTER XXX; 01$
40 PRINT 01$
50 END

TWAVeform Subsystem
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DElay

DElay

command/query

The DELay command specifies the amount of time between the timing
trigger and the horizontal center of the the timing waveform display. The
allowable values for delay are - 2500 s to +2500 s. In glitch acquisition
mode, as delay becomes large in an absolute sense, the sample rate is
adjusted so that data will be acquired in the time window of interest. In
transitional acquisition mode, data may not fall in the time window since
the sample period is fIXed at 10 ns and the amount of time covered in
memory is dependent on how frequent the input signal transitions occur.

The DELay query returns the current time offset (delay) value from the
trigger.

Command Syntax: :MACHine{112}:TWAVeform:DELay <delay_value>

where:

< delay_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number between -2500 sand +2500 s

OUTPUT XXX;":MACHINE1:TWAVEFORM:OELAY 100E-6"

:MACHine{112}:TWAVeform:DELay?

[:MACHine{112}:TWAVeform:DELay] <time_value> < NL>

10 DIM 01$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OELAY?"
30 ENTER XXX; 01$
40 PRINT 01$
50 END

TWAVeform Subsystem
19-7



lNSert

lNSert

TWAVeform Subsystem
1g-g

command

The INSert command inserts waveforms in t[s timing waveform display.
The waveforms are added from top to bottom. When 24 waveforms are
present, inserting additional waveforms replaces the last waveform .

The first parameter specifies the label name that will be inserted. The
second parrneter specifies the label bit number or overlay.

If OVERI-AY is specifid all the bits of the label are displayed as a
composite overlaid waveform.

command syntax: :MACHine{1 l2}:TWAVeform:lNSert < labet_nam€ > { < bit-id > | oVERlay}

where:

< label_name > :: = string of up to 6 alphanumeric characters

< bit_id > :: = integer from 0 to 31

Example: oUTPUT XXX ; " : l,lACHI NEl : TTJAVEFoRM : I NSERT'brAVE', 10"

HP 16528/16538
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INSert

INSert command

The INSert command inserts waveforms in the timing waveform display.
The waveforms are added from top to bottom. When 24 waveforms are
present, inserting additional waveforms replaces the last waveform .

The fIrst parameter specifies the label name that will be inserted. The
second parameter specifies the label bit number or overlay.

If OVERLAY is specified, all the bits of the label are displayed as a
composite overlaid waveform.

Command Syntax: :MACHine{112}:TWAVeform:INSert<label_name> {<bit_id> /OVERlay}

where:

< label_name>

<bit_id>

Example:

TWAVeform Subsystem
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:: = string of up to 6 alphanumeric characters

:: = integer from 0 to 31

OUTPUT XXX;":MACHINE1:TWAVEFORM:INSERT 'WAVE' ,10"

HP 16528/16538
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INSert

INSert command

The INSert command inserts waveforms in the timing waveform display.
The waveforms are added from top to bottom. When 24 waveforms are
present, inserting additional waveforms replaces the last waveform .

The fIrst parameter specifies the label name that will be inserted. The
second parameter specifies the label bit number or overlay.

If OVERLAY is specified, all the bits of the label are displayed as a
composite overlaid waveform.

Command Syntax: :MACHine{112}:TWAVeform:INSert<label_name> {<bit_id> /OVERlay}

where:

< label_name>

<bit_id>

Example:

TWAVeform Subsystem
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:: = string of up to 6 alphanumeric characters

:: = integer from 0 to 31

OUTPUT XXX;":MACHINE1:TWAVEFORM:INSERT 'WAVE' ,10"

HP 16528/16538
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MMODe
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command/guery

ff #ffi hgri ,fJ*ltrT,Ti;*?:T :::.HL: 
con'[ro'ing

PATTern is selected the markers will be placed on patterns. When

ffi ff "Jfff*:i""LilJ:::ffiX tr Hg3 H,ll;;.*" 
markers are

The MMODe queryreturns ttre current marker mode.

Command Syntax: :MACHine{112}:TWAVeiorm:MMODe {OFFlPATTernlT|MElMSTats}

Example: oUTPUT xxx; ":ltACHINEl:TyAVEFoRl,l:itMODE TIllE"

Query Syntax: :MACHine{1 l2}:TWAVetorm:MMODe?

Returned Format: [:MACHine{l | 2}:TWAVelorm:MMODe] < markor_mode > < NL >

where:

<marker_mode> :: = {OFFlPATTernlT|MElMSTats}

Ercample: 10 DIM I't$ [1oo]
20 0UTPUT XXX ; " :l,lACHINE1 : TbJAVEF0RM : l'lM0DE?"

30 ENTER XXX; t'l$

40 PR I NT I'I$

50 END

TWAVeform Subsystem
1$,9

MMODe

MMODe

command/query

The MMODe (Marker Mode) command selects the mode controlling
marker movement and the display of the marker readouts. When
PATTern is selected, the markers will be placed on patterns. When
TIME is selected, the markers move on time. In MSTats, the markers are
placed on patterns, but the readouts will be time statistics.

The MMODe query returns the current marker mode.

Command Syntax: :MACHine{112}:TWAVeform:MMODe {OFFIPATTern/TIMEIMSTats}

Example: OUTPUT XXX; ":MACHINE1:TWAVEFORM:MMODE TIME"

Query Syntax: :MACHine{112}:TWAVeform:MMODe?

Returned Format: [:MACHine{112}:TWAVeform:MMODe] <marker_mode> <NL>

where:

< marker_mode>

Example:

HP 16528/16538
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:: = {OFFI PATTern ITIMEI MSTats}

10 DIM M$ [100J
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:MMODE?"
30 ENTER XXX; M$
40 PRINT M$
50 END

TWAVeform SUbsystem
19-9

MMODe

MMODe

command/query

The MMODe (Marker Mode) command selects the mode controlling
marker movement and the display of the marker readouts. When
PATTern is selected, the markers will be placed on patterns. When
TIME is selected, the markers move on time. In MSTats, the markers are
placed on patterns, but the readouts will be time statistics.

The MMODe query returns the current marker mode.

Command Syntax: :MACHine{112}:TWAVeform:MMODe {OFFIPATTern/TIMEIMSTats}

Example: OUTPUT XXX; ":MACHINE1:TWAVEFORM:MMODE TIME"

Query Syntax: :MACHine{112}:TWAVeform:MMODe?

Returned Format: [:MACHine{112}:TWAVeform:MMODe] <marker_mode> <NL>

where:

< marker_mode>

Example:

HP 16528/16538
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:: = {OFFI PATTern ITIMEI MSTats}

10 DIM M$ [100J
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:MMODE?"
30 ENTER XXX; M$
40 PRINT M$
50 END

TWAVeform SUbsystem
19-9
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OCONdition

TWAVeform Subsystem
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command/guery

The OCONdition command specifies where the O marker is placed. The

fl ilrfr#::"Jff;l::::: 
entrv or exit point of the oPArtern when

The OCONdition query returns the current setting.

GOmmand Syntax: :MACHine{1 l2}:TWAVelorm:OCONdition {ENTering lDffiing}

Example: 0UIPUT xxX ; " :ilACHIriEl : TUAVEF0RT{ : 0C0NDITIOT{ EI{TERING'

Query Syntax: :MACHine{1 l2}:TWAVefom:OCONdirion?

Returned Format: [:MACHine{1 l2}:TWAVeform:OoONdition] {ENTering lD(Ting} < NL>

Example: 10 DIt't oc$ [1oo]
20 0UTPUT XXX ; " :I'IACHINE1 :TbIAVEF0RM :OCONDITI0N?"

30 ENTER XXX; 0c$

40 PRINT 0c$

50 END

HP 1652B../16s38
Programming Relerence

OCONdition

OCONdition

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-10

command/query

The OCONdition command specifies where the 0 marker is placed. The
o marker can be placed on the entry or exit point of the OPATtern when
in the PATTern marker mode.

The OCONdition query returns the current setting.

:MACHine{1 12}:TWAVeform:OCONdition {ENTering 1EXITing}

OUTPUT XXX; ":MACHINE1:TWAVEFORM:OCONDITION ENTERING"

:MACHine{112}:TWAVeform:OCONdition?

[:MACHine{ 112}:TWAVeform:OCONdition] {ENTering 1EXITing} < NL>

10 DIM Oc$ [100J
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OCONDITION?"
30 ENTER XXX; Oc$
40 PRINT Oc$
50 END

HP 16528/16538
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OCONdition

OCONdition

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-10

command/query

The OCONdition command specifies where the 0 marker is placed. The
o marker can be placed on the entry or exit point of the OPATtern when
in the PATTern marker mode.

The OCONdition query returns the current setting.

:MACHine{1 12}:TWAVeform:OCONdition {ENTering 1EXITing}

OUTPUT XXX; ":MACHINE1:TWAVEFORM:OCONDITION ENTERING"

:MACHine{112}:TWAVeform:OCONdition?

[:MACHine{ 112}:TWAVeform:OCONdition] {ENTering 1EXITing} < NL>

10 DIM Oc$ [100J
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OCONDITION?"
30 ENTER XXX; Oc$
40 PRINT Oc$
50 END

HP 16528/16538
Programming Reference
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command/query

The OPATtern command allows you to construct a pattern recogaizer
term for the O marker which is then used with the OSEarch criteria and

OCONdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specilication could require
several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern rccagizer term. In whatever base

is use4 the value must be between 0 aadz"'- 1, since a label may not have

more than 32 bits. Because the < labelpattern> parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The OPATtern query in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the O marker for a given label. If the O marker
is not placed on valid data, don't cares (XX...X) are returned.

COmmand Syntax: :MACHino{1 l2}:TWAVeform:OPATtem <label-name>,<label-pattern>

where:

<label_name> :: = string of up to 6 alphanumeric charactors

<label_pattern> ::='i#Bi0lllX)... I

#o{ol1 l213l4l516l7lx}, . . I

#H{01 1 l2lsl4lsl6lTlslslAlBlclDlElFlx} . . . I

{ol1 l2l3l4lsl6l7l8le}... }"

Example: 0UTPUT XXX; " :MACHINEl :TIJAVEFORM:oPATTERN'A',' 511 "'

TWAVeform Subsystem
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oPATtern

oPATtern

command/query

The OPATtem command allows you to construct a pattern recognizer
term for the 0 marker which is then used with the OSEarch criteria and
OCONdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~erterm. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < label'-pattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The OPATtern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the 0 marker for a given label. If the 0 marker
is not placed on valid data, don't cares (XX...X) are returned.

Command Syntax: :MACHine{112}:TWAVeform:OPATtern <label_name>,<label_pattern>

where:

< label_name>

< label_pattern>

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = "{#B{OI1IX} ... I

#Q{OI1121314151617IX} ... I

#H{OI11213141516171819IAIBICIDIEIFIX} ... I

{OI112131415161 7 1819} ... }"

OUTPUT XXX; ":MACHINE1 :TWAVEFORM:OPATTERN 'A', '511 '"

TWAVeform SUbsystem
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oPATtern

oPATtern

command/query

The OPATtem command allows you to construct a pattern recognizer
term for the 0 marker which is then used with the OSEarch criteria and
OCONdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~er term. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < label.-pattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The OPATtern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the 0 marker for a given label. If the 0 marker
is not placed on valid data, don't cares (XX...X) are returned.

Command Syntax: :MACHine{112}:TWAVeform:OPATtern <label_name>,<label_pattern>

where:

< label_name>

< label_pattern>

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

::= "{#B{OI1IX} ... I

#Q{OI1121314151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX; ":MACHINE1 :TWAVEFORM:OPATTERN 'A', '511 '"

TWAVeform Subsystem
19-11



OPATtern

Query Syntax: :MACHine{1 l2}:TWAVelorm:OPATtem? <label-name>

ReturnedFOrmat: [:MACHine{112}:TWAVeform:OPATtern] <label_nams>,<label3attern><NL>

Example: 10 DIM op$ [1oo]
?0 OUTPUT XXX;": I'IACHINEl : T|,JAVEFORM:0PATTERN? 'A "'
30 ENTER XXX; 0p$

40 PR I NT 0p$

50 END

TWAVeform Subsystem
19-12
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oPATtern

Query Syntax: :MACHine{1\2}:TWAVeform:OPATtern? <label_name>

Returned Format: [:MACHine{1\2}:TWAVeform:OPATtern] < label_name>, < label-pattern > < NL>

Example: 10 DIM Op$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OPATTERN? 'A'"
30 ENTER XXX; Op$
40 PRINT Op$
50 END

TWAVeform Subsystem
19-12

HP 16528/16538
Programming Reference

oPATtern

Query Syntax: :MACHine{1\2}:TWAVeform:OPATtern? <label_name>

Returned Format: [:MACHine{1\2}:TWAVeform:OPATtern] <label_name>, <Iabel-pattern> <NL>

Example: 10 DIM Op$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OPATTERN? 'A'"
30 ENTER XXX; Op$
40 PRINT Op$
50 END

TWAVeform Subsystem
19-12
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OSEarch

where:

< origin >

< o@urrenoe >

HP 16s28/16538
Programming Reference

{TRlGger lXMARker}
integer from -9999 to +9999

command/guery

The OSEarch cnrmmand defines the search criteria for the O marker
which is then used with the associated OPATtern recogoizer specification
and the OCONdition when moving markers on patterns. The origin
parameter tells the marker to begin a search with the trigger or with the X
marker. The actual occurrenc€ the marker searches for is determined by
the occurrence parameter of the OPATtern recognizer specification,
relative to the origin. An occurrence of 0 places a marker on the selected
origin. With a negative occlurence, the marker searches before the origin.
With a positive occlurenoe, the marker searches after the origin.

The OSEarch query returns tle search criteria for the O marker.

Command Syntax: :MACHine{1 l2}:TWAVeform:OSEarch <occurenoe>,<origin>

Example: oUTPUT XXX ; " : MACHINEI : TIJAVEFORM :oSEARCH +10, TRIGGER"

Query Syntaxt :MACHine{1 l2}:TWAVeform:OSEarch?

Returned Format: [:MACHine{112}:TWAVeform:OSEarch] <occurrenoe>,<origin> <NL>

Example: 10 DrM os$ [too]
20 0UTPUT XXX ; " :I'IACHINE1 : TbJAVEF0Ri-| : 0SEARCH?"

30 ENTER XXX; 0s$

40 PR I NT 0s$

50 END

TWAVeform Subsystem
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OSEarch

OSEarch

command/query

The OSEarch command defines the search criteria for the 0 marker
which is then used with the associated OPATtem recognizer specification
and the OCONdition when moving markers on patterns. The origin
parameter tells the marker to begin a search with the trigger or with the X
marker. The actual occurrence the marker searches for is determined by
the occurrence parameter of the OPATtem recognizer specification,
relative to the origin. An occurrence of 0 places a marker on the selected
origin. With a negative occurrence, the marker searches before the origin.
With a positive occurrence, the marker searches after the origin.

The OSEarch query returns the search criteria for the 0 marker.

Command Syntax: :MACHine{112}:TWAVeform:OSEarch <occurrence>,<origin>

where:

<origin>

< occurrence >

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = {TRIGger IXMARker}

:: = integer from -9999 to +9999

OUTPUT XXX; ":MACHINE1:TWAVEFORM:OSEARCH +10,TRIGGER"

:MACHine{112}:TWAVeform:OSEarch?

[:MACHine{112}:TWAVeform:OSEarch] <occurrence>, <origin> < NL>

10 DIM Os$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OSEARCH?"
30 ENTER XXX; Os$
40 PRINT Os$
50 END

TWAVeform Subsystem
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OSEarch

OSEarch

command/query

The OSEarch command defines the search criteria for the 0 marker
which is then used with the associated OPATtem recognizer specification
and the OCONdition when moving markers on patterns. The origin
parameter tells the marker to begin a search with the trigger or with the X
marker. The actual occurrence the marker searches for is determined by
the occurrence parameter of the OPATtem recognizer specification,
relative to the origin. An occurrence of 0 places a marker on the selected
origin. With a negative occurrence, the marker searches before the origin.
With a positive occurrence, the marker searches after the origin.

The OSEarch query returns the search criteria for the 0 marker.

Command Syntax: :MACHine{112}:TWAVeform:OSEarch <occurrence>,<origin>

where:

<origin>

< occurrence >

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = {TRIGger IXMARker}

:: = integer from -9999 to +9999

OUTPUT XXX; ":MACHINE1:TWAVEFORM:OSEARCH +10,TRIGGER"

:MACHine{112}:TWAVeform:OSEarch?

[:MACHine{112}:TWAVeform:OSEarch] <occurrence>, <origin> < NL>

10 DIM Os$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OSEARCH?"
30 ENTER XXX; Os$
40 PRINT Os$
50 END

TWAVeform Subsystem
19-13
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OTIMe

TWAVeform Subsystem
19-14

command/query

The OTIMe command positions the O marker in tine when the marker
mode is TIME. If data is not valid the comnand performs no action.

The OTIMe query returns the O marker position in time. If data is not
valid" the query returns 9.9E37.

Command Syntax: :MACHine{l l2}:TWAVeform:OTlMe <time_vatue>

where:

<time_value > :: = real number -2.51G to +2.51G

Example: oUTPUT xxX; ":ilACHIt{E1 :TTJAVEF0RI{:0TIr,tE 30. 0E-6"

Query Syntax :MACHine{1 l2}:TWAVeform:OTlMe?

Returned Format: [:MACHine{1 l2}rTWAVeform:OTlMe] <time_value> <NL>

Example: to DIl,t ot$ [too]
20 0UTPUT XXX ; " : IIACHI t{EI : T}JAVEF0RII{ : 0T IME?'

30 ENTER XXx; 0t$
40 PRI||T 0t$
50 ElrD

HP 16s2Bl16s38
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OTIMe

OTIMe command/query

The OTIMe command positions the 0 marker in time when the marker
mode is TIME. If data is not valid, the command performs no action.

The OTIMe query returns the 0 marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :MACHine{112}:TWAVeform:OTIMe <time_value>

where:

<time_value>

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
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:: = real number -2.5Ks to +2.5Ks

OUTPUT XXX; ":MACHINE1:TWAVEFORM:OTIME 30.0E-B"

:MACHine{112}:TWAVeform:OTIMe?

[:MACHine{112}:TWAVeform:OTIMe] <time_value> < NL>

10 DIM Ot$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OTIME?"
30 ENTER XXX; Ot$
40 PRINT Ot$
50 END

HP 16528/16538
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OTIMe

OTIMe command/query

The OTIMe command positions the 0 marker in time when the marker
mode is TIME. If data is not valid, the command performs no action.

The OTIMe query returns the 0 marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :MACHine{112}:TWAVeform:OTIMe <time_value>

where:

<time_value>

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
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:: = real number -2.5Ks to +2.5Ks

OUTPUT XXX; ":MACHINE1:TWAVEFORM:OTIME 30.0E-B"

:MACHine{112}:TWAVeform:OTIMe?

[:MACHine{112}:TWAVeform:OTIMe] <time_value> < NL>

10 DIM Ot$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:OTIME?"
30 ENTER XXX; Ot$
40 PRINT Ot$
50 END

HP 16528/16538
Programming Reference



RANGe
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command/Query

The RANGe co--and specifies the full-screen time in tf,6 timing
waveform menu. It is equivalent to ten rimes tle seconds-per-division
s,string on the display. The allowable values for RANGe are from 1(X) ns
to 10 ks.

The RANGe query returns the current full-screen rime.

COmmand Syntax: :MACHine{1 l2}:TWAVefom:RANGe <time_vatue>

where:

<time_range > :: = real number botween 100 ns and 10 ks

Example: 0UTPUT xxX; " : l,lAcHI NEl : TuJAVEF0RM: RANGE 100E-9"

Query Syntax! :MACHine{ 1 l2I:TWAVeform:MNGe?

Returned Format: [:MACHine{ 1lzI:TWAVeform:RANGoJ <time_value > < NL>

Example: 10 DIt'r Rg$ [1oo]
20 OUTPUT XXX; " : ltlACHI NE1 : TI'IAVEFORM: RANGE?"

30 TNTER XXX; Rg$

40 PRINT Rg$

50 END

TWAVelorm Subsystem
1g-15

RANGe

RANGe

command/query

The RANGe command specifies the full-screen time in the timing
waveform menu. It is equivalent to ten times the seconds-per-division
setting on the display. The allowable values for RANGe are from 100 ns
to 10 ks.

The RANGe query returns the current full-screen time.

Command Syntax: :MACHine{112}:TWAVeform:RANGe <time_value>

where:

<time_range>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number between 100 ns and 10 ks

OUTPUT XXX;":MACHINE1:TWAVEFORM:RANGE 100E-9"

:MACHine{112}:TWAVeform:RANGe?

[:MACHine{112}:TWAVeform:RANGe] <time_value> <NL>

10 DIM Rg$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:RANGE?"
30 ENTER XXX; Rg$
40 PRINT Rg$
50 END

TWAVeform Subsystem
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RANGe

RANGe

command/query

The RANGe command specifies the full-screen time in the timing
waveform menu. It is equivalent to ten times the seconds-per-division
setting on the display. The allowable values for RANGe are from 100 ns
to 10 ks.

The RANGe query returns the current full-screen time.

Command Syntax: :MACHine{112}:TWAVeform:RANGe <time_value>

where:

<time_range>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number between 100 ns and 10 ks

OUTPUT XXX;":MACHINE1:TWAVEFORM:RANGE 100E-9"

:MACHine{112}:TWAVeform:RANGe?

[:MACHine{112}:TWAVeform:RANGe] <time_value> <NL>

10 DIM Rg$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:RANGE?"
30 ENTER XXX; Rg$
40 PRINT Rg$
50 END

TWAVeform Subsystem
19-15
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REMove

The REMove command deletes all waveforms from ttre display.

Command Syntax: :MACHine{1 l2}:TWAVeform:REMove

Example: 0UTPUT xXX;": MACHINEl : TuJAVEF0RM: REMoVE"

command

HP 16528116s38
Programming Reference

TWAVeform Subsystem
19,16

REMove

REMove

Command Syntax:

Example:

TWAVeform Subsystem
19-16

command

The REMove command deletes all waveforms from the display.

:MACHine{112}:TWAVeform:REMove

OUTPUT XXX;":MACHINEl:TWAVEFORM:REMOVE"

HP 16528/16538
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REMove

REMove

Command Syntax:

Example:

TWAVeform Subsystem
19-16

command

The REMove command deletes all waveforms from the display.

:MACHine{112}:TWAVeform:REMove

OUTPUT XXX;":MACHINEl:TWAVEFORM:REMOVE"

HP 16528/16538
Programming Reference
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RUNT|I command/query

The RUNTiI (run until) command defines stop oiteria based on the time
between the X and O markers when the trace mode is in repetitive. When
OFF is selected the anallzer will run until either the 'STOP" touch screen
field is touched or the STOP co--and is sent. Run until the time
between X and O marker options are:

o LessThan (LT) aspecifiedtirnevalue
o Greater Than (GT) a specified time value
o In the range (INRange) between rwo dme values
o Out of the range (OUTRange) between two time values

End points for the INRange and OtllRange should be at least 10 ns apart
since this i5 1[s minimum time at which data is sampled.

This command affects 1ls timing analyzer only, and has no relation to the
RUNTiI s6mmen6l5 in the SLIST and COMPare subsystems.

The RUNTit query returns the current stop criteria.

COmmand Syntax: :MAGHine{l l2}:TWAVeform:RUNTit <run_unrit spec>

where:

< run_until_spec >

< value >

lr= {OFF I LT,<value> lGT,<value> | fNRange<value),<value> 
|

OUTRange <value ), (value > )
:: = rgal number

Examples: oUTPUT

OUTPUT

:I{ACHINEI : TI,TAVEF0RM :RUNTIL GT, 800. 0E-6"
: t'fACHI Nt1 : TbrAVEFORtl: RUNTI L I NRANGT , 4 .5 , 5. 5"

HP 16528/16538
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RUNTil

RUNTil

command/query

The RUNTil (run until) command defines stop criteria based on the time
between the X and 0 markers when the trace mode is in repetitive. When
OFF is selected, the analyzer will run until either the "STOP" touch screen
field is touched or the STOP command is sent. Run until the time
between X and 0 marker options are:

• Less Than (LT) a specified time value
• Greater Than (GT) a specified time value
• In the range (INRange) between two time values
• Out of the range (0UTRange) between two time values

End points for the INRange and OUTRange should be at least 10 ns apart
since this is the minimum time at which data is sampled.

This command affects the timing analyzer only, and has no relation to the
RUNTil commands in the SLISt and COMPare subsystems.

The RUNTil query returns the current stop criteria.

Command Syntax: :MACHine{112}:TWAVeform:RUNTii <run_until_spec>

where:

< run_until_spec>

<value>

Examples:

HP 16528/16538
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::= {OFF I LT,<value> I GT,<value> IINRange<value>,<value> I
OUTRange < value> ,< value> }

:: = real number

OUTPUT XXX;":MACHINEl:TWAVEFORM:RUNTIL GT, 800.0E-6"
OUTPUT XXX;":MACHINEl:TWAVEFORM:RUNTIL INRANGE, 4.5, 5.5"

TWAVeform Subsystem
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RUNTil

RUNTil

command/query

The RUNTil (run until) command defines stop criteria based on the time
between the X and 0 markers when the trace mode is in repetitive. When
OFF is selected, the analyzer will run until either the "STOP" touch screen
field is touched or the STOP command is sent. Run until the time
between X and 0 marker options are:

• Less Than (LT) a specified time value
• Greater Than (GT) a specified time value
• In the range (INRange) between two time values
• Out of the range (0UTRange) between two time values

End points for the INRange and OUTRange should be at least 10 ns apart
since this is the minimum time at which data is sampled.

This command affects the timing analyzer only, and has no relation to the
RUNTil commands in the SLISt and COMPare subsystems.

The RUNTil query returns the current stop criteria.

Command Syntax: :MACHine{112}:TWAVeform:RUNTii <run_until_spec>

where:

< run_until_spec>

<value>

Examples:

HP 16528/16538
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::= {OFF I LT,<value> I GT,<value> IINRange<value>,<value> I
OUTRange < value> ,< value> }

:: = real number

OUTPUT XXX;":MACHINEl:TWAVEFORM:RUNTIL GT, 800.0E-6"
OUTPUT XXX;":MACHINEl:TWAVEFORM:RUNTIL INRANGE, 4.5, 5.5"

TWAVeform Subsystem
19-17



RUNTiI

-

Query Syntax: :MACHine{1 l2}:TWAVeform:RUNTil?

Returned Format: [:MAGHina{1 l2}:TWAVeform:RUNTit] <run_unrit_sp€c> <NL>

F-xample: 10 DIt'{ Ru$ tlool
20 OUTPUT XXX ; " :l,lACHINEl : TIIAVEFORM :RUI{TIL?"

30 ENTER XXX; Ru$

40 PR I NT Ru$

50 END

TWAVeform Subsystem
19-18

HP 16528/16s38
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RUNTil

Query Syntax:

Returned Format:

Example:

TWAVeform SUbsystem
19-18

:MACHine{112}:TWAVeform:RUNTiI?

[:MACHine{112}:TWAVeform:RUNTiI] < run_until_spec> < NL>

10 DIM Ru$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:RUNTIL?"
30 ENTER XXX; Ru$
40 PRINT Ru$
50 END

HP 16528/16538
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RUNTil

Query Syntax:

Returned Format:

Example:

TWAVeform SUbsystem
19-18

:MACHine{112}:TWAVeform:RUNTiI?

[:MACHine{112}:TWAVeform:RUNTiI] < run_until_spec> < NL>

10 DIM Ru$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:RUNTIL?"
30 ENTER XXX; Ru$
40 PRINT Ru$
50 END

HP 16528/16538
Programming Reference
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SPERIod
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The SPERiod query returns fts sample period of the last run.

Query Syntax: :MACHine{1 l2}:TWAVeform:SPERiod?

Returned Format: [:MAGHine{1 l2}:TWAVeform:SPERiod] <time_value> <NL>

where:

<time_value > :: = real number

Example: 10 DIM sp$ [1oo]
20 0UTPUT XXX; ": MACHINEl : TI,JAVEF0RM: SPERI0D?"

30 ENTER XXX; Sp$

40 PRINT Sp$

50 END

query

TWAVeform Subsystem
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SPERiod

SPERiod

query

The SPERiod query returns the sample period of the last run.

Query Syntax: :MACHine{112}:TWAVeform:SPERiod?

Returned Format: [:MACHine{112}:TWAVeform:SPERiod] <time_value> <NL>

where:

Example:

HP 16528/16538
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:: = real number

10 DIM Sp$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:SPERIOD?"
30 ENTER XXX; Sp$
40 PRINT Sp$
50 END

TWAVeform Subsystem
19-19

SPERiod

SPERiod

query

The SPERiod query returns the sample period of the last run.

Query Syntax: :MACHine{112}:TWAVeform:SPERiod?

Returned Format: [:MACHine{112}:TWAVeform:SPERiod] <time_value> <NL>

where:

Example:

HP 16528/16538
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:: = real number

10 DIM Sp$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:SPERIOD?"
30 ENTER XXX; Sp$
40 PRINT Sp$
50 END

TWAVeform Subsystem
19-19
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TAVerage

Query Syntax:

Returned Format:

where:

< time-value >

Example:

TWAVelorm Subsystem
19-20

query

The TAVerage query returns the value of the average time between the X
and O markers. If there is no valid data, the query returns 9.9837.

: MACHine { 1 | 2} :TWAVeform :TAVerage?

[:MACHine{ 1l2I:TWAVeform:TAVerage] <time-value > < NL>

:: = real number

10 DIla Tv$ [100]
20 OUTPUT XXX;": MACHINEl : TbJAVEF0RM: TAVERAGE?"

30 ENTER XXX; Tv$

40 PRINT Tv$

50 END

HP 16528./16538
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TAVerage

TAVerage query

The TAVerage query returns the value of the average time between the X
and 0 markers. If there is no valid data, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:TAVerage?

Returned Format: [:MACHine{112}:TWAVeform:TAVerage] <time_value> < NL>

where:

Example:

TWAVeform Subsystem
19-20

:: = real number

10 DIM Tv$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:TAVERAGE?"
30 ENTER XXX; Tv$
40 PRINT Tv$
50 END

HP 16528/16538
Programming Reference

TAVerage

TAVerage query

The TAVerage query returns the value of the average time between the X
and 0 markers. If there is no valid data, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:TAVerage?

Returned Format: [:MACHine{112}:TWAVeform:TAVerage] <time_value> <NL>

where:

Example:

TWAVeform SUbsystem
19-20

:: = real number

10 DIM Tv$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:TAVERAGE?"
30 ENTER XXX; Tv$
40 PRINT Tv$
50 END

HP 16528/16538
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TMA)(Imum
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query

The TMAXimum query returns the value of the pilimrm rime between
the X and O markers. If there is no valid dat4 the query returns 9.9B3i1.

Query Syntax: :MACHine{1 l2}:TWAVelorm:TlVlMmum?

Retumed Format: [:MACHine{1 l2}:TWAVelorm:TMAXmuml <time_value> <NL>

where

<time value > :: = real number

Example: 10 DIr,r Tx$ [too]
20 OUTPUT XXX ; " : MACHINEI :TIJAVEFORM: TMA,\IMUI'|?"

30 ENTER XXX; Tx$

40 PR I NT Tx$

50 END

TWAVelorm Subsystem
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TMAXimum

TMAXimum

query

The TMAXimum query returns the value of the maximum time between
the X and 0 markers. If there is no valid data, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:TMAXimum?

Returned Format: [:MACHine{112}:TWAVeform:TMAXimum] <time_value> <NL>

where

Example:

HP 16528/16538
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:: = real number

10 DIM Tx$ [100]
20 OUTPUT·XXX;":MACHINE1:TWAVEFORM:TMAXIMUM?"
30 ENTER XXX; Tx$
40 PRINT Tx$
50 END

TWAVeform Subsystem
19-21

TMAXimum

TMAXimum

query

The TMAXimum query returns the value of the maximum time between
the X and 0 markers. If there is no valid data, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:TMAXimum?

Returned Format: [:MACHine{112}:TWAVeform:TMAXimum] <time_value> <NL>

where

Example:

HP 16528/16538
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:: = real number

10 DIM Tx$ [100]
20 OUTPUT·XXX;":MACHINE1:TWAVEFORM:TMAXIMUM?"
30 ENTER XXX; Tx$
40 PRINT Tx$
50 END

TWAVeform Subsystem
19-21
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TMlNimum

Query Syntax:

Returned Format:

query

The TMINimum query returns the value of the minimum time between
the X and O markers. If there is no valid data, the query retums 9.9F;3'1.

: MACHine { 1 | 2} :TWAVeform :TMlNimum?

[:MACHine{1 l2}:TWAVeform:TMlNimuml <time_value > < NL>

where:

< time value > r = tgal number

Example: 10 DIlt Tm$ [1oo]
?0 OUTPUT XXX ; " :I"IACHINEl : TTJAVEFORM : Tt-|INIMUI-l?"

30 ENTER XXX; Tm$

40 PRINT Tm$

50 END

TWAVeform Subsystem
19-22
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TMINimum

TMINimum query

The TMINimum query returns the value of the minimum time between
the X and 0 markers. If there is no valid data, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:TMINimum?

Returned Format: [:MACHine{112}:TWAVeform:TMINimum] <time_value> <NL>

where:

<time_value>

Example:

TWAVeform Subsystem
19-22

:: = real number

10 DIM Tm$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:TMINIMUM?"
30 ENTER XXX; Tm$
40 PRINT Tm$
50 END

HP 16528/16538
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TMINimum

TMINimum query

The TMINimum query returns the value of the minimum time between
the X and 0 markers. If there is no valid data, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:TMINimum?

Returned Format: [:MACHine{112}:TWAVeform:TMINimum] <time_value> <NL>

where:

<time_value>

Example:

TWAVeform Subsystem
19-22

:: = real number

10 DIM Tm$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:TMINIMUM?"
30 ENTER XXX; Tm$
40 PRINT Tm$
50 END

HP 16528/16538
Programming Reference
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VRUNs
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query

The VRUNs queryreturns the number of valid runs and total number of
rns made. Valid runs are those where the pattern search for both the X
and O markers was su@sssful resulting in valid delta time measurements.

Query Syntax: :MAGHine{1 l2}:TWAVeform:VFUNs?

RetUrned FOrmat: [:MAGHine{l12}:TWAVeform:VRUNs] <valid_runs>,<total_runs> <NL>

where:

<valid_runs> :: = zero or positiw intsgor
<total runs > :: = zgro or positive integer

Example: 10 DrM vr$ [1oo]
20 0UTPUT XXX ; " :l.lACHINEI : TI'IAVEF0RM : VRUNS?"

30 ENTER XXX; Vr$

40 PRINT Vr$

50 IND

TWAVelorm Subsystem
1$,23

VRUNs

VRUNs

query

The VRUNs query returns the number ofvaIid runs and total number of
runs made. VaIid runs are those where the pattern search for both the X
and 0 markers was successful resulting in valid delta time measurements.

Query Syntax: :MACHine{112}:TWAVeform:VRUNs?

Returned Format: [:MACHine{112}:TWAVeform:VRUNs] <valid_runs>, <total_runs> < NL>

where:

< valid_runs>

<total_runs>

Example:

HP 16528/16538
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:: = zero or positive integer

:: = zero or positive integer

10 DIM Vr$ [100]
20 OUTPUT XXX;":MACHINEl:TWAVEFORM:VRUNS?"
30 ENTER XXX; Vr$
40 PRINT Vr$
50 END

TWAVeform SUbsystem
19-23

VRUNs

VRUNs

query

The VRUNs query returns the number ofvaIid runs and total number of
runs made. VaIid runs are those where the pattern search for both the X
and 0 markers was successful resulting in valid delta time measurements.

Query Syntax: :MACHine{112}:TWAVeform:VRUNs?

Returned Format: [:MACHine{112}:TWAVeform:VRUNs] <valid_runs>, <total_runs> < NL>

where:

< valid_runs>

<total_runs>

Example:

HP 16528/16538
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:: = zero or positive integer

:: = zero or positive integer

10 DIM Vr$ [100]
20 OUTPUT XXX;":MACHINEl:TWAVEFORM:VRUNS?"
30 ENTER XXX; Vr$
40 PRINT Vr$
50 END

TWAVeform SUbsystem
19-23
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XCONdition command/query

The XCONdition command specifies where the X marker is placed. The
X marker can be placed on the entry or exit point of the XPATtern when
in the PATTern marker mode.

The XCONdition queryreturns the current sening.

COmmand Syntax :MACHine{l l2}:TWAVeform:XGONdirion {ENTering lDfiing}

Example: 0UTPUT xxX; ":IIACHINEl :TttAVEFoRil:XC0I{DITIoN EI{TERII{G"

Query Syntax :MACHine{1 l2}:TWAVeform:XCONdition?

Returned Format: [:MACHine{1 l2}:TWAVeform:XCONdition] {ENTering lDfiing} < NL>

Example: 10 DrM xc$ [1oo]
20 0UTPUT XXX; ": IIIACHINEI : TbJAVEF0RM:XC0NDITI0N?"

30 ENTER XXX; Xc$

40 PR I NT Xc$

50 END

TWAVeform Subsystem
19-24
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XCONdition

XCONdition

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-24

command/query

The XCONdition command specifies where the X marker is placed. The
X marker can be placed on the entry or exit point of the XPATtem when
in the PATTem marker mode.

The XCONdition query returns the current setting.

:MACHine{1/2}:TWAVeform:XCONdition {ENTering IEXITing}

OUTPUT XXX; ":MACHINE1:TWAVEFORM:XCONDITION ENTERING"

:MACHine{112}:TWAVeform:XCONdition?

[:MACHine{1/2}:TWAVeform:XCONdition] {ENTering IEXITing} < NL>

10 DIM Xe$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XCONDITION?"
30 ENTER XXX; Xe$
40 PRINT Xe$
50 END

HP 16528/16538
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XCONdition

XCONdition

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-24

command/query

The XCONdition command specifies where the X marker is placed. The
X marker can be placed on the entry or exit point of the XPATtem when
in the PATTem marker mode.

The XCONdition query returns the current setting.

:MACHine{1/2}:TWAVeform:XCONdition {ENTering IEXITing}

OUTPUT XXX; ":MACHINE1:TWAVEFORM:XCONDITION ENTERING"

:MACHine{112}:TWAVeform:XCONdition?

[:MACHine{1/2}:TWAVeform:XCONdition] {ENTering IEXITing} < NL>

10 DIM Xe$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XCONDITION?"
30 ENTER XXX; Xe$
40 PRINT Xe$
50 END

HP 16528/16538
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XOT|me guery

The XOTime query returns the ti-e from the X marker to the O marker.
If data is not valid, the query returns 9.9837.

: MACHine { 1 | 2} :TWAVeform :XOTime?

[:lvlACHine{ 1l2I:TWAVeform:XOTime] <time_value > < NL>

Query Syntax:

Returned Format:

where:

<time_value > :: = real number

Example: 10 Dlt{ xotg [too]
20 0UTPUT XXX ; " : MACHINEl : TbJAVEF0RM : XOTII'|E?"

30 ENTER XXX; Xot$

40 PR I NT Xot$

50 END

HP 16528/16538
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TWAVeform Subsystem
1g-25

XOTime

XOTime

query

The XOTime query returns the time from the X marker to the 0 marker.
If data is not valid, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:XOTime?

Returned Format: [:MACHine{112}:TWAVeform:XOTime] <time_value> <NL>

where:

Example:

HP 16528/16538
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:: = real number

10 DIM Xot$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XOTIME?"
30 ENTER xxx; Xot$
40 PRINT Xot$
50 END

TWAVeform Subsystem
19-25

XOTime

XOTime

query

The XOTime query returns the time from the X marker to the 0 marker.
If data is not valid, the query returns 9.9E37.

Query Syntax: :MACHine{112}:TWAVeform:XOTime?

Returned Format: [:MACHine{112}:TWAVeform:XOTime] <time_value> <NL>

where:

Example:

HP 16528/16538
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:: = real number

10 DIM Xot$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XOTIME?"
30 ENTER XXX; Xot$
40 PRINT Xot$
50 END

TWAVeform Subsystem
19-25
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XPATtern

Gommand Syntax:

where:

< label_name > :: = string of up to 6 alphanumeric characters
<labelpattern> :: = "{#B{01 1 lX} . ., I

#o{011l2l314l516l7lx} . . . 
I

#Htolll2lsl4lsl6lTlslslAlBlclDlElFlx) . . . I

{01 1 12 l3 l4 l5 l6 l7l8le} . . . }"

EXAMPIE: OUTPUT XXX ;'' :I,IACHINEl : TbJAVEFORM:XPATTERN'A"'511'''

TWAVeform Subsystem
1$.26

command/query

The XPATtern command allows you to construct a pattern reco gn:g:er
term for the X marker which is then used with the XSEarch criteria and
XcoNdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations.

When the value of a pattern is e{pressed in binary, it represents the bit
values for the label inside the pattern recogrizer term. In whatever base
is used the value must be between 0 and ztt - 1, since a label may not have
more than 32 bits. Because the < label3attern > ptrameter may contain
don't cares, it is handled as a string of characters rather than a number.

The )GATtern Query, in pattern marker mode, returns the pattern
specification for a given label neme. In the time marker mode, the query
returns the pattern under the X marker for a given label. If the X marker
is not placed on valid data, don't cares (XX...X) are returned.

:MACHine{1 | 2}:TWAVeform:XPATtern < label_name ), ( label_pattern >

HP 16528/16s38
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XPATtern

XPATtern command/query

The XPA Ttern command allows you to construct a pattern recognizer
term for the X marker which is then used with the XSEarch criteria and
XCONdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~er term. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < labelyattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The XPA Ttern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the X marker for a given label. If the X marker
is not placed on valid data, don't cares (XX...X) are returned.

Command Syntax: :MACHine{112}:TWAVeform:XPATtern <label_name>,<label_pattern>

where:

< label_name>

< label-.pattern >

Example:

TWAVeform Subsystem
19-26

:: = string of up to 6 alphanumeric characters

:: = "{#B{OI1IX} ... I
#Q{OI1121314151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX; ":MACHINE1:TWAVEFORM:XPATTERN 'A', '511'"

HP 16528/16538
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XPATtern

XPATtern command/query

The XPA Ttern command allows you to construct a pattern recognizer
term for the X marker which is then used with the XSEarch criteria and
XCONdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern reco~er term. In whatever base
is used, the value must be between 0 and 2 2 - 1, since a label may not have
more than 32 bits. Because the < labelyattern > parameter may contain
don't cares, it is handled as a string of characters rather than a number.

The XPA Ttern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the X marker for a given label. If the X marker
is not placed on valid data, don't cares (XX...X) are returned.

Command Syntax: :MACHine{112}:TWAVeform:XPATtern < label_name> ,< label_pattern>

where:

< label_name>

< label-'pattern >

Example:

TWAVeform Subsystem
19-26

:: = string of up to 6 alphanumeric characters

:: = "{#B{OI1IX} ... I

#Q{OI1121314151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX; ":MACHINE1:TWAVEFORM:XPATTERN 'A', '511'"

HP 16528/16538
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XPATtern

QUery Syntax: :MACHine{1 l2}:TWAVeform:XpATtern? <tabet_name>

RetUrned FOfmat: [:MACHine{l l2}:TWAVeform:XPATtem] <tabet_name>,<labelpattern> <NL>

Example: 10 DIr.t xp$ ttool
20 OUTPUT XXX; ":I-IACHINEl:TIJAVEF0RM:XPATTERN? 'A' ''
30 ENTER XXX; Xp$

40 PR I NT xp$

50 END

HP 16528/16s38
Programming Reference

TWAVelorm Subsystem
19-27

XPATtern

Query Syntax: :MACHine{112}:TWAVeform:XPATtern? <label_name>

Returned Format: [:MACHine{112}:TWAVeform:XPATtern] < label_name>, <Iabelyattern > < NL>

Example: 10 DIM Xp$ [100]

20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XPATTERN? 'A'"

30 ENTER xxx; Xp$

40 PRINT Xp$

50 END

HP 16528/16538
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TWAVeform Subsystem
19-27

XPATtern

Query Syntax: :MACHine{112}:TWAVeform:XPATtern? <label_name>

Returned Format: [:MACHine{112}:TWAVeform:XPATtern] < label_name>, <Iabelyattern > < NL>

Example: 10 DIM Xp$ [100]

20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XPATTERN? 'A'"

30 ENTER XXX; Xp$

40 PRINT Xp$

50 END

HP 16528/16538
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TWAVeform Subsystem
19-27
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XSEarch

TWAVeform Subsystem
1$28

command/query

The XSEarch command defines the search criteria for the X marker
which is then used with the associated XPATtern rcengnirnr specification
and the XCONdition when noving markers on patterns. The origin
paremeter tells the marker to begin a search with the trigger. The
oeclurence parameter determines which occurrence of the XPATtern
recngnrzer specification" relative to the origin, the marker actually
searches for. An oocurrence of 0 (zero) places a marker on the origin.

The XSEarch query returns the search criteria for the X marker.

COmmand Syntax :MACHine{l l2}:TWAVeform:XSEarch <occurronce >, <origin >

where:

<origin> ::= TRlGger

<o@urenoe> ::= integerfrom -9999to +99$)

EXAMPIE: OUTPUT XXX ; " : }IACHINEl : TUAVEFORM:XSEARCH,+10, TRIGGER''

QUefy Syfftax: :MACHine{1 l2}:TWAV€torm:XSEarch? <occurrencr>,<origin>

Returned Format: [:MACHine{112}:TWAVeform:XSEarch] <occurrencs>,<origin> <NL>

Example: 10 DIt',t xs$ tlool
20 0UTPUT XXX ; " : I'IACHINE1 : TLTAVEFORM :XSEARCH?"

30 ENTER XXX; Xs$

40 PR I NT Xs$

50 END

HP 16s28/16s38
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XSEarch

XSEarch command/query

The XSEarch command defines the search criteria for the X marker
which is then used with the associated XPA Ttern recognizer specification
and the XCONdition when moving markers on patterns. The origin
parameter tells the marker to begin a search with the trigger. The
occurrence parameter determines which occurrence of the XPATtem
recognizer specification, relative to the origin, the marker actually
searches for. An occurrence of 0 (zero) places a marker on the origin.

The XSEarch query returns the search criteria for the X marker.

Command Syntax: :MACHine{112}:TWAVeform:XSEarch <occurrence>,<origin>

where:

<origin>

< occurrence >

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-28

::= TRIGger

:: = integer from -9999 to +9999

OUTPUT XXX; ":MACHINE1:TWAVEFORM:XSEARCH,+10,TRIGGER"

:MACHine{112}:TWAVeform:XSEarch? < occurrence>, < origin>

[:MACHine{112}:TWAVeform:XSEarch] <occurrence>, <origin> <NL>

10 DIM Xs$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XSEARCH?"
30 ENTER XXX; Xs$
40 PRINT Xs$
50 END

HP 16528/16538
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XSEarch

XSEarch command/query

The XSEarch command defines the search criteria for the X marker
which is then used with the associated XPA Ttern recognizer specification
and the XCONdition when moving markers on patterns. The origin
parameter tells the marker to begin a search with the trigger. The
occurrence parameter determines which occurrence of the XPATtem
recognizer specification, relative to the origin, the marker actually
searches for. An occurrence of 0 (zero) places a marker on the origin.

The XSEarch query returns the search criteria for the X marker.

Command Syntax: :MACHine{112}:TWAVeform:XSEarch <occurrence>,<origin>

where:

<origin>

< occurrence >

Example:

Query Syntax:

Returned Format:

Example:

TWAVeform Subsystem
19-28

::= TRIGger

:: = integer from -9999 to +9999

OUTPUT XXX; ":MACHINE1:TWAVEFORM:XSEARCH,+10,TRIGGER"

:MACHine{112}:TWAVeform:XSEarch? < occurrence>, < origin>

[:MACHine{112}:TWAVeform:XSEarch] <occurrence>, <origin> <NL>

10 DIM Xs$ [100]
20 OUTPUT XXX;":MACHINE1:TWAVEFORM:XSEARCH?"
30 ENTER XXX; Xs$
40 PRINT Xs$
50 END

HP 16528/16538
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XTIMe
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*:f+ffi H?rrllTi1""ht",*-#'#'ff Hlt"""-,#:'
The XTIMe query returns the X marker position in time. If data is not
valid, the query returns 9.9E37.

COmmand Syntax: :MACHine{1 l2}:TWAVoform:XTtMe <time_vatue>

where:

<time_value > lt = resl number from -2.5Ks to +2.5Ks

Example: ourpur )oo( ":MAcHtNEl:TWAVEFoRM:xIIME 40.0E€"

Query Syntax! :MACHine{1 l2}:TWAVeform:XTlMe?

Returned Format: [:MACHine{ 1 l2I:TWAVeform:XTlMe] <time-value > < NL>

Example: 10 DtM xt$ tlml
20 O UT P UT )0C( " : MAC H I N E 1 : TWAVEFO RM : Xl' I M E? "

30 ENTER )OOC Xt$

40 PRINT Xt$

50 END

command/query

TWAVelorm Subsystem
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XTIMe

XTIMe

command/query

The XTIMe command positions the X marker in time when the marker
mode is TIME. If data is not valid, the command performs no action.

The XTIMe query returns the X marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :MACHine{112}:TWAVeform:XTIMe <time_value>

where:

<time_value>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = real number from - 2.5Ks to +2.5Ks

OUTPUT XXX; t1:MACHINEl :TWAVEFORM:XTIME 4O.0E-6"

:MACHine{112}:TWAVeform:XTIMe?

[:MACHine{112}:TWAVeform:XTIMe] <time_value> < NL>

10 DIM Xt$ [100]

20 OUTPUT XXX;":MACHINEl :TWAVEFORM:XTIME?"

30 ENTER XXX; Xt$

40 PRINT Xt$

so END

TWAVeform Subsystem
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XTIMe

XTIMe

command/query

The XTIMe command positions the X marker in time when the marker
mode is TIME. If data is not valid, the command performs no action.

The XTIMe query returns the X marker position in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :MACHine{112}:TWAVeform:XTIMe <time_value>

where:

<time_value>

Example:

Query Syntax:

Returned Format:

Example:
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:: = real number from - 2.5Ks to +2.5Ks

OUTPUT XXX; t1:MACHINEl :TWAVEFORM:XTIME 4O.0E-6"

:MACHine{112}:TWAVeform:XTIMe?

[:MACHine{112}:TWAVeform:XTIMe] <time_value> < NL>

10 DIM Xt$ [100]

20 OUTPUT XXX;":MACHINEl :TWAVEFORM:XTIME?"

30 ENTER XXX; Xt$

40 PRINT Xt$

so END

TWAVeform Subsystem
19-29
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The SY-il,IBol subsystem contains the commands that allow you to define
slmbols on the controller and download them to the HP 16528,1538 logic
analyznr. The commands in this subsystem:ue:

o BASE
o PATTern
. RANGe
o REMove
o WIDTh

Figure 2O-1. SYMBoI Subsystem Diagram

SYMBoI Subsystem
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pottern-volue
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width-voiue
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Introduction The SYMBol subsystem contains the commands that allow you to define

symbols on the controller and download them to the HP 1652B/53B logic
analyzer. The commands in this subsystem are:

• BASE

• PATfem

• RANGe

• REMove

• WIDTh

18510/SX10
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Figure 20-1. SYMBol Subsystem Diagram
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Introduction The SYMBol subsystem contains the commands that allow you to define

symbols on the controller and download them to the HP 1652B/53B logic
analyzer. The commands in this subsystem are:

• BASE

• PATfem

• RANGe

• REMove

• WIDTh
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Figure 20-1. SYMBol Subsystem Diagram
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label name : string of up to 6 alphanumeic characten
slmbol_name : string of up to 16 alphanumeic characten
pattrm_value : "{#B{0lIlX}.." 

I

#Q{ol1l2l3l4l5l6 l7lx} . . . 
I

#H{0l ll2l3l4lsl6l7l8lelAlBlclD I EIFlx} . . . 
I

{ol112l314lsl617l8l e} . . . }"
start_value : ,{#B{0ll }... I

#Q{ol1l2l3l4l5l6l7I . . . 
I

#H{011l2l3l4l5l6l7lslelAlBlclDlE lF} . . . I

{oll12l314ls1617l8le} . . . }'
stop_value : .{#8{0|11}... 

I

#Q{ol1l2l3l4lsl6l7I . . . 
I

#H{01 ll2l3l4lsl6lTlslelAlBlclDlE lF} . . . 
I

{ol1l2l3l4lsl6l7l8l e} . " " }'
width_value : integer from I to 16

SYMBoI Subsystem
2&.2

Figure 20.L SYMBol Subsystem Syntax Diagram (continued)
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label_name = string ofup to 6 alphanumeric characters
symbol_name = string ofup to 16 alphanumeric characters
pattern_value = "{#B{OllIX} .. 0 I

#Q{OI112131 4151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} 0 •• I
{OI11213141516171819} ... }"

start_value = "{#B{Oll} . .. I
#Q{OI112131 4151617} ... I
#H{OI11213141516171819IA IB ICID IEIF} . .. I
{OI112131 41516171819} ... }"

stop_value = "{#B{Oll} . .. I
#Q{OI1121314151617} ... I
#H{OI11213141516171819IA IBICIDIEIF}. o. I
{OI11213141516171819}.oo }"

width_value = integerfrom 1 to 16

Figure 20-1. SYMBol Subsystem Syntax Diagram (continued)

SYMBol Subsystem
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label_name = string ofup to 6 alphanumeric characters
symbol_name = string ofup to 16 alphanumeric characters
pattern_value = "{#B{OllIX} .. 0 I

#Q{OI112131 4151617IX} ... I
#H{OI11213141516171819IAIBICIDIEIFIX} 0 •• I
{OI11213141516171819} ... }"

start_value = "{#B{Oll} . .. I
#Q{OI112131 4151617} ... I
#H{OI11213141516171819IA IB ICID IEIF} . .. I
{OI112131 41516171819} ... }"

stop_value = "{#B{Oll} . .. I
#Q{OI1121314151617} ... I
#H{OI11213141516171819IA IBICIDIEIF}. o. I
{OI11213141516171819}.oo }"

width_value = integerfrom 1 to 16

Figure 20-1. SYMBol Subsystem Syntax Diagram (continued)
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SYMBoI

SYMBoI
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selector

The SYMBoI selector is used as a part of a compound header to access

tle co--ands used to create symbols. It always follows the MACHine
selector because it selects a branch directlv below the MACHine level in
ths command tree.

Command Syntax: :MACHine{1 l2}:SYMBol

Example: oUTPUT xxX; " :lrlACHtrNEl : sYt'{B0L : BASE'DATA" BINARY"

SYMBoI Subsystem
2G3

SYMBol

Command Syntax:

Example:

HP 16528/16538
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SYMBol

selector

The SYMBol selector is used as a part of a compound header to access
the commands used to create symbols. It always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the command tree.

:MACHine{112}:SYMBoI

OUTPUT XXX;":MACHINEl:SYMBOL:BASE 'DATA', BINARY"

SYM801 Subsystem
20-3

SYMBol

Command Syntax:

Example:

HP 16528/16538
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SYMBol

selector

The SYMBol selector is used as a part of a compound header to access
the commands used to create symbols. It always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the command tree.

:MACHine{112}:SYMBoI

OUTPUT XXX;":MACHINEl:SYMBOL:BASE 'DATA', BINARY"

SYM801 Subsystem
20-3
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BASE
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command

The BASE @mmand sets the base in which slmhls for the specified label
will be displayed in the slmbol menu. It also specifies the base in which
the slmbol offsets are displayed when symbols are used.

d BINary is not available for labels with more than 20 bits assigned. In this
NOtg - case the base will default to HEXadecimal.

COmmand Syntax: :MACHine{1 I2}:SYMBo|:BASE < label_name ) , ( base value >

where:

< label_name > :: = string of up to 6 alphanumeric characters

< base_value > :: = {BlNary | HDGdecimal I OCTaI I DECimal I ASCii}

Example: oUTPUT xXX ; " :MACHINEl : SYMBOL : BASE', DATA 

" 
HEXADECIMAL"

HP 16528/16538
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BASE

BASE

I

Note '"

Command Syntax:

where:

< label_name>

<base_value>

Example:

SYMBol Subsystem
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command

The BASE command sets the base in which symbols for the specified label
will be displayed in the symbol menu. It also specifies the base in which
the symbol offsets are displayed when symbols are used.

BINary is not available for labels with more than 20 bits assigned. In this
case the base will default to HEXadecimal.

:MACHine{112}:SYMBoI:BASE <Iabel_name>,<base_value>

:: = string of up to 6 alphanumeric characters

:: = {BINary I HEXadecimal I OCTal I DECimal I ASCii}

OUTPUT XXX;":MACHINE1:SYMBOL:BASE 'DATA' ,HEXADECIMAL"

HP 16528/16538
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BASE

BASE

I
Note II

Command Syntax:

where:

< label_name>

<base_value>

Example:

SYMBol Subsystem
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command

The BASE command sets the base in which symbols for the specified label
will be displayed in the symbol menu. It also specifies the base in which
the symbol offsets are displayed when symbols are used.

BINary is not available for labels with more than 20 bits assigned. In this
case the base will default to HEXadecimal.

:MACHine{112}:SYMBoI:BASE <Iabel_name>,<base_value>

:: = string of up to 6 alphanumeric characters

:: = {BINary I HEXadecimal I OCTal I DECimal I ASCii}

OUTPUT XXX;":MACHINE1:SYMBOL:BASE 'DATA' ,HEXADECIMAL"

HP 16528/16538
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PATTern

HP 16529.116538
Programming Reference

command

The PATTern @mmand allows you to create a pattern slmbol for the
specified label.

Because don't cares (X) are allowed in the pattern value, it must always be
expressed as a string. You may still use different bases, though don't cares
cannot be used in a decimal number.

Command Syntax :MACHine{1 l2i:SYMBol:PATTerrxlabel_name>,<syrnbol_name>,<pattern_value>

where:

<labol_name> ::= string of up to6alphanumgriccharacters
<syrnbol_name> :: = sring ol up to 16 alphanumeric charasters

<pattern_value> ii='{#B{011 lX}... I

#o{01 I l21314l51617lx} . . . I

#H{01 I l2l3l4 lsl6lTlslelAlBlcl Dl ElFlx} . . . I

{01 1 l2l3l4l5l6l7l8le} . . . }.

Example: oUTPUT xxx;":l,lAcHINEl:SYMB0L:PATTERN ',STAT" 'l,lEl-l_RD"'#Hol.xx"'

SYMBoI Subsystem
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PATIern

PATIern

command

The PATTern command allows you to create a pattern symbol for the
specified label.

Because don't cares (X) are allowed in the pattern value, it must always be
expressed as a string. You may still use different bases, though don't cares
cannot be used in a decimal number.

Command Syntax: :MACHine{112}:SYMBoI:PATTerrKlabel_name>,<symbol_name>,<pattern_value>

where:

< label_name>

<symbol_name>

< pattern_value>

Example:

HP 16528/16538
Programming Reference

:: = string of up to 6 alphanumeric characters

:: = string of up to 16 alphanumeric characters

:: = ·{#B{OI1IX} ... 1
#Q{OI1121314151617IX} ... 1
#H{OI11213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX;":MACHINE1:SYMBOL:PATTERN 'STAT', 'MEM_RD', '#HOIXX'"

SYMBol Subsystem
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PATIern

PATIern

command

The PATTern command allows you to create a pattern symbol for the
specified label.

Because don't cares (X) are allowed in the pattern value, it must always be
expressed as a string. You may still use different bases, though don't cares
cannot be used in a decimal number.

Command Syntax: :MACHine{112}:SYMBoI:PATTerrKlabel_name>,<symbol_name>,<pattern_value>

where:

< label_name>

<symbol_name>

< pattern_value>

Example:

HP 16528/16538
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:: = string of up to 6 alphanumeric characters

:: = string of up to 16 alphanumeric characters

:: = ·{#B{OI1IX} ... 1
#Q{OI1121314151617IX} ... 1
#H{OI11213141516171819IAIBICIDIEIFIX} ... I
{OI11213141516171819} ... }"

OUTPUT XXX;":MACHINE1:SYMBOL:PATTERN 'STAT', 'MEM_RD', '#HOIXX'"

SYMBol Subsystem
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The RANGe command allows you to create a range symbol sonlaining a
start value and a stop value for the specified label. The values may be in
binary (#B), octal (#Q), hexadecimal (#H) or decimal (default). You
may not use ndon't careso in any base.

Gommand Syntax: :MAGHine{112}:SYMBo|:MNGe <label_name>,<symbol_name>,<start_value>,
<stop_value >

where:

<label_name> ;:= stringof upto6alphanumericcharacters
<symbol_name> ::= string of upto 16alphanumoriccharacters

<start_vatue> ::= ,t#A{Olt}... 
I

#o{011 l2l3l4lsl617}... I

#H{01 1 l2l3l4l5l6lTl8lelAlBlclDlElF} . . . I

{0l1 l2l3l4l5l6l7l8le} .., i"
<stop_value> ::= "{#BiOl1}... I

#o{ol1 12l3l4lsl6l7}... I

#H{01 1 l2l3l4lst6lTlslelAlBlclDlElF} . . . I

t0l1 l2l3l4lsl6l7l8le) ... )"

command

HP 16528/16s38
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RANGe

RANGe command

The RANGe command allows you to create a range symbol containing a
start value and a stop value for the specified label. The values may be in
binary (#B), octal (#0), hexadecimal (#H) or decimal (default). You
may not use "don't cares" in any base.

Command Syntax: :MACHine{112}:SYMBoI:RANGe <Iabel_name>,<symbol_name>,<start_value>,

< stop_value>

where:

< label_name>

<symbol_name>

< start_value>

< stop_value>

Example:

SYMBol Subsystem
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:: = string of up to 6 alphanumeric characters

:: = string of up to 16 alphanumeric characters

:: = "{#B{OI1} ... I

#Q{OI1121314151617} ... I

#H{OI11213141516171819IAI BICI 01 EI F} ... I

{OI11213141516171819} ... }"

::= "{#B{OI1} ... I

#Q{OI1121314151617} ... I

#H{OI11213141516171819IAI B ICI 01 EI F} ... I

{OI112131415161 7 1819} ... }"

OUTPUT XXX;":MACHINE1:SYMBOL:RANGE 'STAT', 'IO_ACC', '0', 'IHOOOF'"

HP 16528/16538
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RANGe

RANGe command

The RANGe command allows you to create a range symbol containing a
start value and a stop value for the specified label. The values may be in
binary (#B), octal (#0), hexadecimal (#H) or decimal (default). You
may not use "don't cares" in any base.

Command Syntax: :MACHine{112}:SYMBoI:RANGe <Iabel_name>,<symbol_name>,<start_value>,

< stop_value>

where:

< label_name>

<symbol_name>

< start_value>

< stop_value>

Example:

SYMBol Subsystem
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:: = string of up to 6 alphanumeric characters

:: = string of up to 16 alphanumeric characters

:: = "{#B{OI1} ... I

#Q{OI1121314151617} ... I

#H{OI11213141516171819IAI BICI 01 EI F} ... I

{OI11213141516171819} ... }"

::= "{#B{OI1} ... I

#Q{OI1121314151617} ... I

#H{OI11213141516171819IAI B ICI 01 EI F} ... I

{OI112131415161 7 1819} ... }"

OUTPUT XXX;":MACHINE1:SYMBOL:RANGE 'STAT', 'IO_ACC', '0', 'IHOOOF'"
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REMove
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command

The REMove command deletes all sprbols from a specified machine.

command syntax: :MACHine{1 l2}:sYMBor:REMove

Example: oUTPUT xXX ; " : t'tACHINE1 : SyilBoL : REI'|0VE"

SYMBoI Subsystem
2G^7

REMove

Command Syntax:

Example:
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REMove

command

The REMove command deletes all symbols from a specified machine.

:MACHine{112}:SYMBoI:REMove

OUTPUT XXX;":MACHINE1:SYMBOL:REMOVE"

SYMBol SUbsystem
20-7

REMove

Command Syntax:

Example:
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REMove

command

The REMove command deletes all symbols from a specified machine.

:MACHine{112}:SYMBoI:REMove

OUTPUT XXX;":MACHINE1:SYMBOL:REMOVE"

SYMBol SUbsystem
20-7



WIDTh

WIDTh command

The WIDTh command specifies the width (number of characters) in
which the slmbol narttes will be displayed when slmbols are used.

not" ;;$ S:"tr};: 
command does not affect the displayed length of the symbol

COmmand Syntax: :MACHine{1 l2i:SYMBol:WDTh <label_name>,<width_value>

where:

< label_name > :: : string of up to 6 alphanumeric characters

<width_value > :: = integer from 1 to 16

Example: 0UTPUT XXX; " :I,IACHINEl : SYMBoL :UIDTH'DATA" g cc

SYMBoI Subsystem
20-g
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WIDTh

WIDTh

I~INote ,.

Command Syntax:

where:

< label_name>

<width_value>

Example:

SYMBol Subsystem
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command

The WIDTh command specifies the width (number of characters) in
which the symbol names will be displayed when symbols are used.

The WIDTh command does not affect the displayed length of the symbol
offset value.

:MACHine{112}:SYMBoI:WIDTh < label_name>, <width_value>

:: = string of up to 6 alphanumeric characters

:: = integer from 1 to 16

OUTPUT XXX;":MACHINEl:SYMBOL:WIDTH 'DATA',9 "

HP 1652B/16538
Programming Reference

WIDTh

WIDTh

I~INote ,.

Command Syntax:

where:

< label_name>

<width_value>

Example:

SYMBol Subsystem
20-8

command

The WIDTh command specifies the width (number of characters) in
which the symbol names will be displayed when symbols are used.

The WIDTh command does not affect the displayed length of the symbol
offset value.

:MACHine{112}:SYMBoI:WIDTh < label_name>, <width_value>

:: = string of up to 6 alphanumeric characters

:: = integer from 1 to 16

OUTPUT XXX;":MACHINEl:SYMBOL:WIDTH 'DATA',9 "

HP 1652B/16538
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SCOPe Subsystem 21

IntfOdUCtiOn The SCoPe subsystem provides access to the commands and the
oscilloscope subsystem cornmands that control the basic operation of the
oscilloscope. At the SCOPe subsystem level is a command that turns the
oscilloscope on or off (SMODe), specifies how the oscilloscope is Armed
(ARM), and theAUToscale command.

Additionally, the following subsystems are a part of the SCOPe subsystem.
Each is explained in a separate chapter.

o CHANnel subsystem (chapterZ2)
r TRIGger subsystem (chapter 23)
o ACQuire subsystem (chapter 24)
o TTMebase subsystem (chapter 25)
o WAVeform subsystem (chapter 26)
o MEASure subsystem (chapter 77)

Not all scope-related functions can be duplicated with programming
instructions. If you are unable to get a desired configuration strictly
througb programming instruction" try the following steps:

1". Manually configure the HP L652B153B through the front panel.

2. Save configuration to a disk (through the front panel or through the
: t,lMEM : ST0RE "CONF I G", " Setups " instruction).

Nowyou can use the command uuru:LoAD "C0NFIG" to load in the desired
configuration.

HP 16528/16538
ProEramming Relerence
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The SCOPe subsystem provides access to the commands and the
oscilloscope subsystem commands that control the basic operation of the
oscilloscope. At the SCOPe subsystem level is a command that turns the
oscilloscope on or off (SMODe), specifies how the oscilloscope is Armed
(ARM), and the AUToscale command.

Additionally, the following subsystems are a part of the SCOPe subsystem.
Each is explained in a separate chapter.

• CHANnel subsystem (chapter 22)

• TRIGger subsystem (chapter 23)

• ACQuire subsystem (chapter 24)

• TIMebase subsystem (chapter 25)

• WA Veform subsystem (chapter 26)

• MEASure subsystem (chapter 27)

Not all scope-related functions can be duplicated with programming
instructions. If you are unable to get a desired configuration strictly
through programming instruction, try the following steps:

1. Manually configure the HP 1652B/53B through the front panel.

2. Save configuration to a disk (through the front panel or through the
:MMEM: STORE "CONFIG" , "Setups" instruction).

Now you can use the command MMEM:LOAD "CONFIG" to load in the desired
configuration.

SCOPe Subsystem
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Introduction
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The SCOPe subsystem provides access to the commands and the
oscilloscope subsystem commands that control the basic operation of the
oscilloscope. At the SCOPe subsystem level is a command that turns the
oscilloscope on or off (SMODe), specifies how the oscilloscope is Armed
(ARM), and the AUToscale command.

Additionally, the following subsystems are a part of the SCOPe subsystem.
Each is explained in a separate chapter.

• CHANnel subsystem (chapter 22)

• TRIGger subsystem (chapter 23)

• ACQuire subsystem (chapter 24)

• TIMebase subsystem (chapter 25)

• WA Veform subsystem (chapter 26)

• MEASure subsystem (chapter 27)

Not all scope-related functions can be duplicated with programming
instructions. If you are unable to get a desired configuration strictly
through programming instruction, try the following steps:

1. Manually configure the HP 1652B/53B through the front panel.

2. Save configuration to a disk (through the front panel or through the
: MMEM: STORE "CONFIG" , "Setups" instruction).

Now you can use the command MMEM:LOAD "CONFIG" to load in the desired
configuration.
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arm source : {RUN I Iu{ACHineU | 2} | BNC}

SCOPe Subsystem
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Figure 21-1. SCOPe Subsystem Syntax Diagram
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AUTosca I e~-------------~

01652S09

arm_source = {RUN IMACHine{l 12} IBNC}

Figure 21-1. SCOPe Subsystem Syntax Diagram
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AUTosca I e~-------------~

01652S09

arm_source = {RUN IMACHine{l 12} IBNC}

Figure 21-1. SCOPe Subsystem Syntax Diagram
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SCOPe
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selector

The SCOPe selector is used to indicate the beginning of a compound

##ii:1fi,#ilr##j,T#ffi 
,',5r"",,';#::r':il,:-*

Command Syntax: :scoPe

Example: oUTPUT XXX; " :scoPE:TRIGGER:SL0PE NEGATIVE"

SCOPe Subsystem
21-3

SCOPe

Command Syntax:

Example:
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SCOPe

selector

The SCOPe selector is used to indicate the beginning of a compound
command (or query) for a function within the SCOPe subsystem. Since
SCOPe is a root-level command, it will normally appear as the fIrst
element of a compound header.

:SCOPe

OUTPUT XXX; ":SCOPE:TRIGGER:SLOPE NEGATIVE"

SCOPe Subsystem
21-3

SCOPe

Command Syntax:

Example:
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SCOPe

selector

The SCOPe selector is used to indicate the beginning of a compound
command (or query) for a function within the SCOPe subsystem. Since
SCOPe is a root-level command, it will normally appear as the fIrst
element of a compound header.

:SCOPe

OUTPUT XXX; ":SCOPE:TRIGGER:SLOPE NEGATIVE"

SCOPe Subsystem
21-3



Arm

Arm

SCOPe Subsystem
21-4

command/query

The ARM co-mand specilies the arming source of the oscilloscope.

The ARM query returns the source that the oscilloscope is armed by.

Command Syntax: :SCOPe:ARM <arm_source>

where:

<arm sourc€> ::= {RUN lMACHine{l12} IBNC}

Example: oUTPUT xXX; " : SCOPE : ARM: MACHI Ntz"

Query Syntax: :scoPe:ARM?

Returned Format: [:SCOPe:ARM] < arm_source >

Example: to DIt't String$[1oo]
20 0UTPUT XXX; " : SCOPE : ARM?"

30 ENTER XXX; String$
40 PRINT String$
50 END

HP 1652B.,/16s38
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Arm

Arm command/query

The ARM command specifies the arming source of the oscilloscope.

The ARM query returns the source that the oscilloscope is armed by.

Command Syntax: :SCOPe:ARM <arm_source>

where:

<arm_source >

Example:

Query· Syntax:

Returned Format:

Example:

SCOPe Subsystem
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:: = {RUN I MACHine{112} I BNC}

OUTPUT XXX;":SCOPE:ARM:MACHINE2"

:SCOPe:ARM?

[:SCOPe:ARM] <arm_source>

10 DIM Str;ng$[lOO]
20 OUTPUT XXX;":SCOPE:ARM?"
30 ENTER XXX; StringS
40 PRINT StringS
50 END

HP 16528/16538
Programming Reference

Arm

Arm command/query

The ARM command specifies the arming source of the oscilloscope.

The ARM query returns the source that the oscilloscope is armed by.

Command Syntax: :SCOPe:ARM <arm_source>

where:

<arm_source >

Example:

Query· Syntax:

Returned Format:

Example:

SCOPe Subsystem
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:: = {RUN I MACHine{112} I BNC}

OUTPUT XXX;":SCOPE:ARM:MACHINE2"

:SCOPe:ARM?

[:SCOPe:ARM] <arm_source>

10 DIM Str;ng$[lOO]
20 OUTPUT XXX;":SCOPE:ARM?"
30 ENTER XXX; StringS
40 PRINT StringS
50 END

HP 16528/16538
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AUToscale

AUToscale command

The AUToscale command causes the oscilloscope to automatically select
the vertical sensitivity, vertical offset, trigger level and timebase 5strings
for a stable display on one or both channels. The input signal required for
Autoscale must have 6 a-plitude above 10 mV peak, and a frequency
between 50 Hz and 100 MHz..

Command Syntax: :SCOPe:AUToscare

Example: oUTPUT XXX; " : scopE : AUTOscALE"

HP 16s28/16538
Programming Relerence

SCOPe Subsystem
21-5

AUToscale

Command Syntax:

Example:

HP 16528/16538
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AUToscale

command

The AUToscale command causes the oscilloscope to automatically select
the vertical sensitivity, vertical offset, trigger level and timebase settings
for a stable display on one or both channels. The input signal required for
Autoscale must have an amplitude above 10 mV peak, and a frequency
between 50 Hz and 100 MHz..

:SCOPe:AUToscale

OUTPUT XXX;":SCOPE:AUTOSCALE"

SCOPe Subsystem
21-5

AUToscale

Command Syntax:

Example:

HP 16528/16538
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AUToscale

command

The AUToscale command causes the oscilloscope to automatically select
the vertical sensitivity, vertical offset, trigger level and timebase settings
for a stable display on one or both channels. The input signal required for
Autoscale must have an amplitude above 10 mV peak, and a frequency
between 50 Hz and 100 MHz..

:SCOPe:AUToscale

OUTPUT XXX;":SCOPE:AUTOSCALE"

SCOPe Subsystem
21-5



SMODe

SMODe

SCOPe Subsystem
21-6

The SMODe command allows the oscilloscope to be turned on or off over
the bus.

The SMODe query returns tle current status of the oscillosocpe.

Command Syntax: :SCOPe:SMODe {ONIOFF}

Example: 0UTPUT XXX; " : SC0pe : St',t0De 0N"

Query Syntax: :SCoPe:SMODe?

Returned Format: [:SCOPe:SMODe] {ON IOFF} < NL >

Exarnple: 10 D r M sm$ [t oo]

20 0UTPUT XXX; ": SC0P[: SM0DE?"

30 ENTER XXX; Sm$

40 PRINT Sm$

50 END

command/query

HP 1652F.116s38
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SMODe

SMODe

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

SCOPe Subsystem
21-6

command/query

The SMODe command allows the oscilloscope to be turned on or off over
the bus.

The SMODe query returns the current status of the oscillosocpe.

:SCOPe:SMODe {ON IOFF}

OUTPUT XXX;":SCOPe:SMODe ON"

:SCOPe:SMODe?

[:SCOPe:SMODe] {ONIOFF}<NL>

10 DIM Sm$ [100J
20 OUTPUT XXX;":SCOPE:SMODE?"
30 ENTER XXX;Sm$
40 PRINT Sm$
50 END

HP 16528/16538
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SMODe

SMODe

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

SCOPe Subsystem
21-6

command/query

The SMODe command allows the oscilloscope to be turned on or off over
the bus.

The SMODe query returns the current status of the oscillosocpe.

:SCOPe:SMODe {ON IOFF}

OUTPUT XXX;":SCOPe:SMODe ON"

:SCOPe:SMODe?

[:SCOPe:SMODe] {ONIOFF}<NL>

10 DIM Sm$ [100J
20 OUTPUT XXX;":SCOPE:SMODE?"
30 ENTER XXX;Sm$
40 PRINT Sm$
50 END

HP 16528/16538
Programming Reference
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CHANnel Subsystem

IntfOdUCtiOn The CHANnel subsystem co-mands control the channel display and the
vertical axis of the oscilloscope. Each chennel must be programmed
independently for all offset, range and probe functions. The com-ands
are:

o CHANnel
. ge{Jpting
o OFFSet
o PROBe
o RANGe

22

HP 16528,,/16538
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22-1

CHANnel SUbsystem 22
Introduction
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The CHANnel subsystem commands control the channel display and the
vertical axis of the oscilloscope. Each channel must be programmed
independently for all offset, range and probe functions. The commands
are:

• CHANnel
• COUPling
• OFFSet
• PROBe
• RANGe

CHANnel SUbsystem
22-1

CHANnel SUbsystem 22
Introduction

HP 16528/16538
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The CHANnel subsystem commands control the channel display and the
vertical axis of the oscilloscope. Each channel must be programmed
independently for all offset, range and probe functions. The commands
are:

• CHANnel
• COUPling
• OFFSet
• PROBe
• RANGe

CHANnel Subsystem
22-1



: CHANne I chcnnel-number CCUP i i ng

DCFifty

OFFSe t offset-org

OFFSe t?

spoce probe-ore

ron9e_orgsPoce

RANGe?

channelnumber:{/12}
olfset_arg = real number defining the vokage at the center of the display. The ffiet range depends on
the input impedance setting. The offset range for I MQ input is - 125 V to + 125 V The offsefiange for
50Qinprtis -5Vto + 5V.
probe_arg : integer from I througlt INM, specilying the probe attenuation with respect to 1.

range_arg = real number specifying vertical sensitivity. The allowable range is 15 mV to 10 V for a
probe attenuation of 1. The specified ranp is eEtal to 4 times VoltslDiv.

Figure 22-1. CHANnel Subsystem Syntax Diagram

CHANnel Subsystem
22-2
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channel_number

OFFSe l? t------------------~

PROBe? }------------------~~

1~......-------------------
01652502

channel_number = {1 12}
offset_arg = real number defining the voltage at the center ofthe display. The offset range depends on
the input impedance setting. The offset range for 1 MQ input is -125 V to +125 v: The offset range for
50 Q input is -5 Vto + 5 V.
probe_arg = integerfrom 1 through 1000, specifying the probe attenuation with respect to 1.
range_arg = real number specifying vertical sensitivity. The allowable range is 15 mV to 10 Vfor a

probe attenuation of 1. The specified range is equal to 4 times Volts/Dive

Figure 22-1. CHANnel Subsystem Syntax Diagram

CHANnel SUbsystem
22-2
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channel_number

OFFSe l? t------------------~

PROBe? }------------------~~

J~f--------------------
01652502

channel_number = {1 12}
offset_arg = real number defining the voltage at the center ofthe display. The offset range depends on
the input impedance setting. The offset range for 1 MQ input is -125 V to +125 v: The offset range for
50 Q input is -5 Vto + 5 V.
probe_arg = integerfrom 1 through 1000, specifying the probe attenuation with respect to 1.
range_arg = real number specifying vertical sensitivity. The allowable range is 15 mV to 10 Vfor a

probe attenuation of 1. The specified range is equal to 4 times Volts/Dive

Figure 22-1. CHANnel Subsystem Syntax Diagram

CHANnel SUbsystem
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CHANnel

CHANnel selector

The CHANnel selector is used as part of a compound com-and header to
access the settings found in oscilloscope's ClIANnel menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

Command Syntax: :SCOPe:CMNnet<N>

where:

<N> ::= {t | 2}

Example: 0UTPUT xxx; ":scoPE:CHANNEL2:0FFSET 2.5"

HP 16528/16s38
Programming Reference

CHANnel Subsystem
22-3

CHANnel

CHANnel

selector

The CHANnel selector is used as part of a compound command header to
access the settings found in oscilloscope's CHANnel menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

Command Syntax: :SCOPe:CHANnel < N>

where:

<N>

Example:

HP 16528/16538
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:: = {1 I 2}

OUTPUT XXX; ":SCOPE:CHANNEL2:0FFSET 2.5"

CHANnel Subsystem
22-3

CHANnel

CHANnel

selector

The CHANnel selector is used as part of a compound command header to
access the settings found in oscilloscope's CHANnel menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

Command Syntax: :SCOPe:CHANnel < N>

where:

<N>

Example:

HP 16528/16538
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:: = {1 I 2}

OUTPUT XXX; ":SCOPE:CHANNEL2:0FFSET 2.5"

CHANnel Subsystem
22-3



COUPling

COUPling

CHANnel Subsystem
?2-4

The COUPling command sets the input impedance for the selected
channel. The choices are either 1M Obm (DC) or 59 Qhms (DCFifty).

The query returns the current input impedance for the specified channel.

command syntax: :scoPe:cr-rANner{1 l2}:couPring {DC I DCFifry}

Example: oUTPUT XXX ; " : sc0PE : cHANNELI : CoUPLING DC"

Query Syntax: :SCOPe:CHANnel{1 l2}:COUPting?

Returned Fonxdt: [:SCOPe:CHANneltl l2]:COUPlingl {DC lDCFifty}. NLt

Example: 10 DrM ccg[1oo]

20 0UTPUT XXX; " :SC0PE :CHANNELI :COUPLING?"

30 ENTER XXX; Cc$

40 PRINT Cc$

50 END

command/query

HP 16s28/16538
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COUPling

COUPling

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

CHANnel SUbsystem
22-4

command/query

The COUPling command sets the input impedance for the selected
channel. The choices are either 1M Ohm (DC) or 50 Ohms (DeFifty).

The query returns the current input impedance for the specified channel.

:SCOPe:CHANnel{112}:COUPling {DC IDCFifty}

OUTPUT XXX;":SCOPE:CHANNELl:COUPLING DC"

:SCOPe:CHANnel{112}:COUPling?

[:SCOPe:CHANnel{112}:COUPling] {DC IDCFifty} < NL>

10 DIM Cc$[lOO]
20 OUTPUT XXX;":SCOPE:CHANNELl:CQUPLING?"
30 ENTER XXX;Cc$
40 PRINT Cc$
50 END

HP 16528/16538
Programming Reference

COUPling

COUPling

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

CHANnel SUbsystem
22-4

command/query

The COUPling command sets the input impedance for the selected
channel. The choices are either 1M Ohm (DC) or 50 Ohms (DeFifty).

The query returns the current input impedance for the specified channel.

:SCOPe:CHANnel{112}:COUPling {DC IDCFifty}

OUTPUT XXX;":SCOPE:CHANNELl:COUPLING DC"

:SCOPe:CHANnel{112}:COUPling?

[:SCOPe:CHANnel{112}:COUPling] {DC IDCFifty} < NL>

10 DIM Cc$[lOO]
20 OUTPUT XXX;":SCOPE:CHANNELl:CQUPLING?"
30 ENTER XXX;Cc$
40 PRINT Cc$
50 END

HP 16528/16538
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OFFSet

OFFSet

Example: 1o DIM cog[1oo]

?0 0UTPUT XXX; ": SC0PE: CHANNEL1 :0FFSIT?"

30 ENTER XXX;Co$

40 PRINT Co$

50 END

HP 16528/16538
Programming Reference

command/query

The OFFSet command sets the voltage that is represented at center
screen for the selected channel. The allowable offsets for 1.:1. probes are:

t 2V < T4mYldw

= 10 V between 74 mY ldl and 370 mV/div
+ 50V between 370 mV/div and 1.85 V/div
+ I25V > 1.85V/div

When the input impedance is set to 50 Q ths 6arimrrm offset is e,2Y f.or
V/Div settings less than 74mY and is 

=5 
V for V/Div settings greater

than 74 mV.

The offset value is recompensated whenever the probe attenuation factor
is changed.

The query returns the current value for the selected channel.

Gommand Syntax: :SCOPe:CHANnel{1 l2}:OFFSet <value>

where:

<value> ::: i- 250Vto + 25OVmax.at1MO | -5Vto + 5Vat50Qi

Example: oUTPUT XXX; " : scoP : CHANI :oFFS 1 . 5"

Query Syntax: :SCOPe:CHANnel{1 l2}:OFFSet?

Returned Format: [:SCOPe:CHANnel{ 1|12.1:OFFSet] <value > < NL>

CHANnel Subsystem
22-5

OFFSet

OFFSet

command/query

The OFFSet command sets the voltage that is represented at center
screen for the selected channel. The allowable offsets for 1:1 probes are:

± 2 V < 74 mV/div
± 10 V between 74 mV/div and 370 mV/div
± 50V between 370 mV/div and 1.85 V/div
± 125 V > 1.85 V/div

When the input impedance is set to 50 Q the maximum offset is re 2 V for
V/Div settings less than 74 mV and is ±5 V for V/Div settings greater
than 74 mY.

The offset value is recompensated whenever the probe attenuation factor
is changed.

The query returns the current value for the selected channel.

Command Syntax: :SCOPe:CHANnel{112}:OFFSet <value>

where:

<value> ::= {-250Vto+250Vmax.atlMQ I-SVto+SVat50Q}

Example: OUTPUT XXX;": SCOP: CHANl: OFFS 1.5"

Query Syntax: :SCOPe:CHANnel{112}:OFFSet?

Returned Format: [:SCOPe:CHANnel{112}:OFFSet] <value> <NL>

Example:

HP 16528/16538
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10 DIM CoS [100J

20 OUTPUT XXX;":SCOPE:CHANNEL1:0FFSET?"
30 ENTER XXX;Co$
40 PRINT Co$
50 END

CHANnel Subsystem
22-5

OFFSet

OFFSet

command/query

The OFFSet command sets the voltage that is represented at center
screen for the selected channel. The allowable offsets for 1:1 probes are:

± 2 V < 74 mV/div
± 10 V between 74 mV/div and 370 mV/div
± 50V between 370 mV/div and 1.85 V/div
± 125 V > 1.85 V/div

When the input impedance is set to 50 Q the maximum offset is re 2 V for
V/Div settings less than 74 mV and is ±5 V for V/Div settings greater
than 74 mY.

The offset value is recompensated whenever the probe attenuation factor
is changed.

The query returns the current value for the selected channel.

Command Syntax: :SCOPe:CHANnel{112}:OFFSet <value>

where:

<value> ::= {-250Vto+250Vmax.atlMQ I-SVto+SVat50Q}

Example: OUTPUT XXX;": SCOP: CHANl: OFFS 1.5"

Query Syntax: :SCOPe:CHANnel{112}:OFFSet?

Returned Format: [:SCOPe:CHANnel{112}:OFFSet] <value> <NL>

Example:

HP 16528/16538
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10 DIM CoS [100J

20 OUTPUT XXX;":SCOPE:CHANNEL1:0FFSET?"
30 ENTER XXX;Co$
40 PRINT Co$
50 END

CHANnel Subsystem
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PROBe

PROBe command/query

The PROBe command specifies the attenuation factor for an external
probe connected to a channel. The command changes ths gfuennsl yshage

references such as 1enge, offset, trigger levels and automatic
measurements. The actual sensitivity is not changed at the channel input.
The allowable probe attenuation factor is an integer from 1to 1000.

The query returns the probe attenuation factor for the selected channel.

Gommand syntax: :scoPe:cFlANnel{1 l2}:PRoBe <atten>

where:

< atten > :: = integer from 1 to 1000

Example: oUTPUT XXX; " : sc0Pe: CHANI : PR0B 10"

Query Syntax: :SCOPe:CHANnel{1 l2}:PROB€?

Returned Format: [:SCOPe:GHANnel{1 l2}:PROB€J <atten > < NL>

Example: 10 DIr.t Att$ [1oo]
20 0UTPUT XXX; ": SCOPI: CHANNEL1 : PROBE?"

30 ENTER XXX;Att$

40 PR I NT Att$
50 END

CHANnel Subsystem
?2-6

HP 16528./16538
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PROBe

PROBe command/query

The PROBe command specifies the attenuation factor for an external
probe connected to a channel. The command changes the channel voltage
references such as range, offset, trigger levels and automatic
measurements. The actual sensitivity is not changed at the channel input.
The allowable probe attenuation factor is an integer from 1 to 1000.

The query returns the probe attenuation factor for the selected channel.

Command Syntax: :SCOPe:CHANnel{112}:PROBe <atten>

where:

<atten>

Example:

Query Syntax:

Returned Format:

Example:

CHANnel Subsystem
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:: = integer from 1 to 1000

OUTPUT XXX;":SCOPe:CHAN1:PROB 10"

:SCOPe:CHANnel{112}:PROBe?

[:SCOPe:CHANnel{112}:PROBe] <atten> < NL>

10 DIM Att$ [100]
20 OUTPUT XXX;":SCOPE:CHANNEL1:PROBE?"
30 ENTER XXX;Att$
40 PRINT Att$
50 END

HP 16528/16538
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PROBe

PROBe command/query

The PROBe command specifies the attenuation factor for an external
probe connected to a channel. The command changes the channel voltage
references such as range, offset, trigger levels and automatic
measurements. The actual sensitivity is not changed at the channel input.
The allowable probe attenuation factor is an integer from 1 to 1000.

The query returns the probe attenuation factor for the selected channel.

Command Syntax: :SCOPe:CHANnel{112}:PROBe <atten>

where:

<atten>

Example:

Query Syntax:

Returned Format:

Example:

CHANnel Subsystem
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:: = integer from 1 to 1000

OUTPUT XXX;":SCOPe:CHAN1:PROB 10"

:SCOPe:CHANnel{112}:PROBe?

[:SCOPe:CHANnel{112}:PROBe] <atten> < NL>

10 DIM Att$ [100]
20 OUTPUT XXX;":SCOPE:CHANNEL1:PROBE?"
30 ENTER XXX;Att$
40 PRINT Att$
50 END

HP 16528/16538
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RANGe
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command/query

The RANGe co-mand defines the full-scale (4 x Volts/Div) vertical axis
of the selected channel. The values for the RANGe command are
dependent on the current probe attenuation factor for the selected
channel. The allowable renge for a probe attenuation factor of 1:1 is
60 mV to 40 V. For a larger probe attenuation factor, multiply the range
limil fy fts probe attenuation factor.

The RANGe query returns the current range setting.

Command Syntax: :SCOPe:CHANnel{112}:F{ANGe <range>

where:

< range > :: = 60 mV to 40 V for a probe attenuation factor of 1 : 1

Example: oUTPUT xXX; " : scopE :GHANNELI :RANGE 4.9"

Query Syntax: :SCOPe:CHANnel{1 l2}:RANGe?

Returned Format: [:SCOPe:CHANnel{ l lzI:RANGeJ < range > < NL>

Example: to DrM Prg [too]
20 0UTPUT XXX; " : SC0PE : CHANNELI : RANGE?"

30 ENTER XXX; Pr$

40 PRINT Pr$

50 END

CHANnel Subsystem
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RANGe

RANGe

command/query

The RANGe command defmes the full-scale (4 x VoltslDiv) vertical axis
of the selected channel. The values for the RANGe command are
dependent on the current probe attenuation factor for the selected
channel. The allowable range for a probe attenuation factor of 1:1 is
60 mV to 40 V. For a larger probe attenuation factor, multiply the range
limit by the probe attenuation factor.

The RANGe query returns the current range setting.

Command Syntax: :SCOPe:CHANnel{112}:RANGe <range>

where:

<range>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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:: = 60 mV to 40 V for a probe attenuation factor of 1:1

OUTPUT XXX;":SCOPE:CHANNEL1:RANGE 4.8"

:SCOPe:CHANnel{112}:RANGe?

[:SCOPe:CHANnel{112}:RANGe] <range> <NL>

10 DIM Pr$ [100]
20 OUTPUT XXX;":SCOPE:CHANNEL1:RANGE?"
30 ENTER XXX;Pr$
40 PRINT Pr$
50 END

CHANnel Subsystem
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RANGe

RANGe

command/query

The RANGe command defmes the full-scale (4 x VoltslDiv) vertical axis
of the selected channel. The values for the RANGe command are
dependent on the current probe attenuation factor for the selected
channel. The allowable range for a probe attenuation factor of 1:1 is
60 mV to 40 V. For a larger probe attenuation factor, multiply the range
limit by the probe attenuation factor.

The RANGe query returns the current range setting.

Command Syntax: :SCOPe:CHANnel{112}:RANGe <range>

where:

<range>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

:: = 60 mV to 40 V for a probe attenuation factor of 1:1

OUTPUT XXX;":SCOPE:CHANNEL1:RANGE 4.8"

:SCOPe:CHANnel{112}:RANGe?

[:SCOPe:CHANnel{112}:RANGe] <range> <NL>

10 DIM Pr$ [100]
20 OUTPUT XXX;":SCOPE:CHANNEL1:RANGE?"
30 ENTER XXX;Pr$
40 PRINT Pr$
50 END

CHANnel Subsystem
22-7





TRlGger Subsystem 23
Introduction The commands of the TRIGger subsystem allow you to set all the trigger

conditions necessary for generating a trigger. There are two trigger
modes: Edge and Immediate. If a mmmand is valid for the chosen trigger
mode, then that setting will be accepted by the oscilloscope. However, f
the command is not valid for the trigger mode, an error will be generated.
None of the commands of this subsystem are used in conjunction with
Immediate trigger mode. See Figure 23-L for the TRIGger subsystem

symta:r diagra-.

In the Edge trigger mode, the oscilloscope triggers on an edge of a
wavefonn, specified by the SOURce, LEVel, ild SLOPe mmmands. If a
source is not specified, then the cturent source is assumed.

In the Immediate trigger mode, the oscilloscope will trigger by itself when
the arming requirements are met.

The Edge
Trigger Mode

The lmmediate
Trigger Mode

HP 16528/16538
Programming Relerence
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TRIGger SUbsystem 23
Introduction

The Edge
Trigger Mode

The Immediate
Trigger Mode
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The commands of the TRIGger subsystem allow you to set all the trigger
conditions necessary for generating a trigger. There are two trigger
modes: Edge and Immediate. If a command is valid for the chosen trigger
mode, then that setting will be accepted by the oscilloscope. However, if
the command is not valid for the trigger mode, an error will be generated.
None of the commands of this subsystem are used in conjunction with
Immediate trigger mode. See Figure 23-1 for the TRIGger subsystem
syntax diagram.

In the Edge trigger mode, the oscilloscope triggers on an edge of a
waveform, specified by the SOURce, LEVel, and SLOPe commands. If a
source is not specified, then the current source is assumed.

In the Immediate trigger mode, the oscilloscope will trigger by itself when
the arming requirements are met.

TRIGger Subsystem
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TRIGger SUbsystem 23
Introduction

The Edge
Trigger Mode

The Immediate
Trigger Mode
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The commands of the TRIGger subsystem allow you to set all the trigger
conditions necessary for generating a trigger. There are two trigger
modes: Edge and Immediate. If a command is valid for the chosen trigger
mode, then that setting will be accepted by the oscilloscope. However, if
the command is not valid for the trigger mode, an error will be generated.
None of the commands of this subsystem are used in conjunction with
Immediate trigger mode. See Figure 23-1 for the TRIGger subsystem
syntax diagram.

In the Edge trigger mode, the oscilloscope triggers on an edge of a
waveform, specified by the SOURce, LEVel, and SLOPe commands. If a
source is not specified, then the current source is assumed.

In the Immediate trigger mode, the oscilloscope will trigger by itself when
the arming requirements are met.

TRIGger Subsystem
23-1



. TRIGger

level _value : triger level in volts

TRlGger Subsystem
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Figure 23-1. TRlGger Subsystem Syntax Diagram
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LEVe I? )--------------------------~

\ MODE? }-------------------------------I~

SLOP e ...-----l~ POS i t i v e t-----y---------------i~

SLOPe? )--------------------------~

SOUR c e I----.....t CHANne 11

SOURce? )----------------------------"
01652511

level _value = trigger level in volts

Figure 23-1. TRIGger Subsystem Syntax Diagram
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LEVe I? )----------------------------.l

EDGE }----.,..-------------~

\ MODE? }------------------------------I~

POS i t i ve t-----y-----------~.,

SLOPe? )----------------------------..1

SOUR c e I-----....t CHANne 11

SOURce? ~--------------------------'
01652511

level _value = trigger level in volts

Figure 23-1. TRIGger Subsystem Syntax Diagram

TRIGger Subsystem
23-2
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TRlGger

TRlGger

HP 16528/16s38
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Ihe TRIGger selector is used as part of a compound com-and header to
ascess the settings found in oscilloscope's Trigger menu. [t always follows
the SCOPe selector because it selects a branch below the SCOPc level in
the command tree.

CommandSyntax: :SGOPe:TRrGger

Example: oUTPUT XXX; ": SC0PE: TRIGGER: CHANNELl ; LEVEL 2.0"

selector

TRlGger Subsystem
23-3

TRIGger

Command Syntax:

Example:

HP 16528/16538
Programming Reference

TRIGger

selector

The TRIGger selector is used as part of a compound command header to
access the settings found in oscilloscope's Trigger menu. It always follows
the SCOPe selector because it selects a branch below the SCOPe level in
the command tree.

:SCOPe:TRIGger

OUTPUT XXX; ":SCOPE:TRIGGER:CHANNEL1;LEVEL 2.0"

TRIGger Subsystem
23-3

TRIGger

Command Syntax:

Example:

HP 16528/16538
Programming Reference

TRIGger

selector

The TRIGger selector is used as part of a compound command header to
access the settings found in oscilloscope's Trigger menu. It always follows
the SCOPe selector because it selects a branch below the SCOPe level in
the command tree.

:SCOPe:TRIGger

OUTPUT XXX; ":SCOPE:TRIGGER:CHANNEL1;LEVEL 2.0"

TRIGger Subsystem
23-3



LEVEL

LEVEL command/query

The LEVEL command sets the trigger level voltage for the selected
source or path. This command cannot be used in the IMMEDIATE
trigger mode.

The query returns the trigger level for the current path or sour@.

I
ilCi There is no shortform for LEVEL. This is an intentional deviation from

NOtg It the normal truncarion ruie.

Command Syntax: :SCOPe:TR|Gger:LEVEL <value>

where:

<value > :: = Trigger level in volts

b<ample: 0UTPUT XXX; " : SCoPE :TRIG:LEVEL 1.0"

Query Syntax: :SCOPe:TRIGger:LF/EL?

Returned Format: [:SCOPe:TRlGger:LEVELJ <value > < NL>

E><ample: 10 DrM E tg [too]
20 0UTPUT XXX; ": SC0PE: TRIGGER: SOURCE CHANNEL1 ; LEVEL?"

30 ENTER XXX; E l$
40 PRINT E]$

50 TND

TRlGger Subsystem
2I-e

HP 16s2B,116538
Programming Reference

LEVEL

LEVEL

I
Note"

Command Syntax:

where:

<value>

Example:

Query Syntax:

Returned Format:

Example:

TRIGger Subsystem
23-4

command/query

The LEVEL command sets the trigger level voltage for the selected
source or path. This command cannot be used in the IMMEDIATE
trigger mode.

The query returns the trigger level for the current path or source.

There is no shortform for LEVEL. This is an intentional deviation from
the normal truncation rule.

:SCOPe:TRIGger:LEVEL < value>

:: = Trigger level in volts

OUTPUT XXX;":SCOPE:TRIG:LEVEL 1.0"

:SCOPe:TRIGger:LEVEL?

[:SCOPe:TRIGger:LEVEL] <value> < NL>

10 DIM E1$ [100]
20 OUTPUT XXX;":SCOPE:TRIGGER:SOURCE CHANNELl;LEVEL?"
30 ENTER XXX;E1$
40 PRINT E1$
50 END

HP 16528/16538
Programming Reference

LEVEL

LEVEL

I
Note"

Command Syntax:

where:

<value>

Example:

Query Syntax:

Returned Format:

Example:

TRIGger Subsystem
23-4

command/query

The LEVEL command sets the trigger level voltage for the selected
source or path. This command cannot be used in the IMMEDIATE
trigger mode.

The query returns the trigger level for the current path or source.

There is no shortform for LEVEL. This is an intentional deviation from
the normal truncation rule.

:SCOPe:TRIGger:LEVEL < value>

:: = Trigger level in volts

OUTPUT XXX;":SCOPE:TRIG:LEVEL 1.0"

:SCOPe:TRIGger:LEVEL?

[:SCOPe:TRIGger:LEVEL] <value> < NL>

10 DIM E1$ [100]

20 OUTPUT XXX;":SCOPE:TRIGGER:SOURCE CHANNEL1;LEVEL?"
30 ENTER XXX;E1$
40 PRINT E1$
50 END

HP 16528/16538
Programming Reference



MODE

MODE command/query

The MODE com-and allows you to select the trigger mode for the

ff 
"".:',fr i:JH"',"*:fff ,iy."'5ffft'h"ff i'ff :xffi "ff "ffi "LEVEL com-and. In the IMMediate trigger mode. the oscilloscope goes

to a freerun mode and does not wait for 3 pigger. The lMMediate mode is
used in armed-by other machine applications.

The query returns the current mode.

COmmand Syntax: :SCOPe:TRlGger:MODE {EDGEllMMediare}

Example: oUTPUT XXX ; " : scopE : TR I GGER : MoDE EDGE"

Query Syntaxr :SCOPe:TRtGger:MODE?

Returned Format: [:SCOPe:TRlGger:MODEJ iEDGE llMMediate] < NL>

Example: 1o DrM Md$ [1oo]
20 OUTPUT XXX; " :SCOPE :TRIGGER:M0DE?"

30 ENTTR XXX;Md$

40 PRINT Md$

50 TND

HP 16s28/16538
Programming Reference

TRlGger Subsystem
23-5

MODE

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

MODE

command/query

The MODE command allows you to select the trigger mode for the
oscilloscope. The EDGE mode will trigger the oscilloscope on an edge
whose slope is determined by the SLOPe command at a voltage set by the
LEVEL command. In the IMMediate trigger mode, the oscilloscope goes
to a freerun mode and does not wait for a trigger. The IMMediate mode is
used in armed-by other machine applications.

The query returns the current mode.

:SCOPe:TRIGger:MODE {EDGE IIMMediate}

OUTPUT XXX;":SCOPE:TRIGGER:MODE EDGE"

:SCOPe:TRIGger: MODE?

[:SCOPe:TRIGger:MODE] {EDGE IIMMediate} < NL>

10 DIM Md$ [100J
20 OUTPUT XXX;":SCOPE:TRIGGER:MODE?"
30 ENTER XXX;Md$
40 PRINT Md$
50 END

TRIGger Subsystem
23-5

MODE

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

MODE

command/query

The MODE command allows you to select the trigger mode for the
oscilloscope. The EDGE mode will trigger the oscilloscope on an edge
whose slope is determined by the SLOPe command at a voltage set by the
LEVEL command. In the IMMediate trigger mode, the oscilloscope goes
to a freerun mode and does not wait for a trigger. The IMMediate mode is
used in armed-by other machine applications.

The query returns the current mode.

:SCOPe:TRIGger:MODE {EDGE IIMMediate}

OUTPUT XXX;":SCOPE:TRIGGER:MODE EDGE"

:SCOPe:TRIGger: MODE?

[:SCOPe:TRIGger:MODE] {EDGE IIMMediate} < NL>

10 DIM Md$ [100J
20 OUTPUT XXX;":SCOPE:TRIGGER:MODE?"
30 ENTER XXX;Md$
40 PRINT Md$
50 END

TRIGger Subsystem
23-5



SLOPe

SLOPe

TRlGger Subsystem
23-6

command/query

The SLOPc co--and selects the trigger slope for the previously
specified trigger soluce. This command can onlybe used in the EDGE
trigger mode.

The query returns the slope of the current trigger source.

Command Syntax: :SCOPe:TRlGger:SLOPe {POSitivelNEGaiive}

Example: oUTPUT XXX; " :scoP :TRIG: S0URCE CHANI ; SLoPE PoS"

Query Syntax: :SCOPe:TRlGger:SLOPe?

Returned Format: [:SCOPe:TRlGger:SLOPe] {POSitive lNEGative} < NL>

Example: to DrM Tsg [1oo]
20 0UTPUT XXX;" : SC0P :TRIG: SCUR CHANI ;SLOP?"

30 ENTER XXX;Ts$

40 PRINT Ts$

50 END

HP 16528/16s38
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SLOPe

SLOPe

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

TRIGger Subsystem
23-6

command/query

The SLOPe command selects the trigger slope for the previously
specified trigger source. This command can only be used in the EDGE
trigger mode.

The query returns the slope of the current trigger source.

:SCOPe:TRIGger:SLOPe {POSitive INEGative}

OUTPUT XXX;":SCOP:TRIG:SOURCE CHAN1;SLOPE POSIt

:SCOPe:TRIGger:SLOPe?

[:SCOPe:TRIGger:SLOPe] {POSitive INEGative} < NL>

10 DIM T5$ [100]
20 OUTPUT XXX;":SCOP:TRIG:SQUR CHAN1;SLOP?"
30 ENTER XXX;T5$
40 PRINT T5$
50 END

HP 16528/16538
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SLOPe

SLOPe

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

TRIGger Subsystem
23-6

command/query

The SLOPe command selects the trigger slope for the previously
specified trigger source. This command can only be used in the EDGE
trigger mode.

The query returns the slope of the current trigger source.

:SCOPe:TRIGger:SLOPe {POSitive INEGative}

OUTPUT XXX;":SCOP:TRIG:SOURCE CHAN1;SLOPE POSIt

:SCOPe:TRIGger:SLOPe?

[:SCOPe:TRIGger:SLOPe] {POSitive INEGative} < NL>

10 DIM T5$ [100]
20 OUTPUT XXX;":SCOP:TRIG:SQUR CHAN1;SLOP?"
30 ENTER XXX;T5$
40 PRINT T5$
50 END

HP 16528/16538
Programming Reference



SOURce

SOURce command/query

The SOURce command is used to select the trigger souroe and is used for

ilr;::;r;?$3J;a*:H 
commands' rhis comnand can onrv

The query returns the current trigger source.

Command Syntax: :SCOPe:TRlGger:SOUBce {CHANnel{112}}

Example: oUTPUT XXX ; " : SCoP : TRIG: S0UR CHAN1"

Query Syntax! :SCOPe:TRlGger:SOURce?

Returned Format: [:SCOPe:TRlGger:SOURce] {CHANnel{1 l2}} < NLt

Example: 10 DIM Tso$ [1oo]
20 OUTPUT XXX; " : SCOPE : TRIGGER: SOURCE?"

30 ENTER XXX; Tso$

40 PRINT Tso$

50 END

HP 16s28/16538
Programming Relerence

TRlGger Subsystem
23-^7

SOURce

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

SOURce

command/query

The SOURce command is used to select the trigger source and is used for
any subsequent SLOPe and LEVEL commands. This command can only
be used in the EDGE trigger mode.

The query returns the current trigger source.

:SCOPe:TRIGger:SOURce {CHANnel{112}}

OUTPUT XXX;":SCOP:TRIG:SOUR CHAN!"

:SCOPe:TRIGger:SOUAce?

[:SCOPe:TRIGger:SOURce] {CHANnel{112}} < NL>

10 DIM Tso$[100}
20 OUTPUT XXX;":SCOPE:TRIGGER:SOURCE?"
30 ENTER XXX;Tso$
40 PRINT Tso$
50 END

TRIGger Subsystem
23-7

SOURce

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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SOURce

command/query

The SOURce command is used to select the trigger source and is used for
any subsequent SLOPe and LEVEL commands. This command can only
be used in the EDGE trigger mode.

The query returns the current trigger source.

:SCOPe:TRIGger:SOURce {CHANnel{112}}

OUTPUT XXX;":SCOP:TRIG:SOUR CHAN!"

:SCOPe:TRIGger:SOUAce?

[:SCOPe:TRIGger:SOURce] {CHANnel{112}} < NL>

10 DIM Tso$[100}
20 OUTPUT XXX;":SCOPE:TRIGGER:SOURCE?"
30 ENTER XXX;Tso$
40 PRINT Tso$
50 END

TRIGger SUbsystem
23-7
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ACOuire Subsystem 24
lntroduction The ACQuire subsystem @mmands are used to select the tlpe of

acquisition and the number of averages to be taken if the average tlpe is
chosen. The commands are:

. COUNT
o TYPE

count arg = {2l4l8l16132164112812561 An integer that specifies the number of averages to be taken of
eoch time point.

Figure 2+1. ACQuire Subsystem Syntax Diagram

HP 16528/16538
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ACQuire Subsystem
2+1

count-orgCOUN t

COUN t ?

AVERoqe

ACCurnu I o te

TYPE ?

ACQuire SUbsystem 24
Introduction The ACQuire subsystem commands are used to select the type of

acquisition and the number of averages to be taken if the average type is
chosen. The commands are:

• COUNt
• TYPE

COUNt? I-----------------------~

TYPE? 1--------------------------'
01t55ZS10

count_arg = {2141811613216411281256} An integer that specifies the number ofaverages to be taken of
each time point.

Figure 24-1. ACQuire Subsystem Syntax Diagram
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ACQuire Subsystem
24-1

ACQuire SUbsystem 24
Introduction The ACQuire subsystem commands are used to select the type of

acquisition and the number of averages to be taken if the average type is
chosen. The commands are:

• COUNt
• TYPE

COUNt? I----------------------~~

TYPE? 1--------------------------"
01t55ZS10

count_arg = {2141811613216411281256} An integer that specifies the number ofaverages to be taken of
each time point.

Figure 24-1. ACQuire Subsystem Syntax Diagram

HP 16528/16538
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ACQuire Subsystem
24-1



Acquisition Type
Normal

In the Normal mode, with the ACCumulate command OFF, the
oscilloscope acquires waveform data and then displays the waveform.
When the oscilloscope makes a new acquisition, the previously acquired
waveform is erased from the display and replaced by the newly acquired
wavefonn.

When the ACCumulate command is ON, the oscilloscope displays all the
wavefonn acquisitions without erasing the previously acquired waveform.

Acquisition Type
Average

ACQuire Subsystem
2+2

In the Average mode, the oscilloscope averages the data points on the
waveform with previously acquired data. Averag"g helps eliminate
random noise from the displayed wavefonn. In this mode the
ACCumulate @mmand is OFF. When Average mode is selected, the
nrrmber of averages must also be specified using the COUNT command.
Previously averaged waveform data is erased from the display and the
newly averaged waveform is displayed.

HP 16s28/16s38
Programming Relerence

Acquisition Type In the Normal mode, with the ACCumulate command OFF, the
Normal oscilloscope acquires waveform data and then displays the waveform.

When the oscilloscope makes a new acquisition, the previously acquired
waveform is erased from the display and replaced by the newly acquired
waveform.

When the ACCumulate command is ON, the oscilloscope displays all the
waveform acquisitions without erasing the previously acquired waveform.

Acquisition Type
Average

ACQuire Subsystem
24-2

In the Average mode, the oscilloscope averages the data points on the
waveform with previously acquired data. Averaging helps eliminate
random noise from the displayed waveform. In this mode the
ACCumulate command is OFF. When Average mode is selected, the
number of averages must also be specified using the COUNt command.
Previously averaged waveform data is erased from the display and the
newly averaged waveform is displayed.

HP 16528/16538
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Acquisition Type In the Normal mode, with the ACCumulate command OFF, the
Normal oscilloscope acquires waveform data and then displays the waveform.

When the oscilloscope makes a new acquisition, the previously acquired
waveform is erased from the display and replaced by the newly acquired
waveform.

When the ACCumulate command is ON, the oscilloscope displays all the
waveform acquisitions without erasing the previously acquired waveform.

Acquisition Type
Average

ACQuire Subsystem
24-2

In the Average mode, the oscilloscope averages the data points on the
waveform with previously acquired data. Averaging helps eliminate
random noise from the displayed waveform. In this mode the
ACCumulate command is OFF. When Average mode is selected, the
number of averages must also be specified using the COUNt command.
Previously averaged waveform data is erased from the display and the
newly averaged waveform is displayed.

HP 16528/16538
Programming Reference



ACQuire

ACQuire

HP 1652B./16s38
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The ACQuire selector is used as part of a compound command header to
acoess ths ssfrings found in oscilloscope's Acquire menu. It alwap
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

Command Syntax: :SCoPe:ACQuire

Ercmple: oUTPUT XXX ; " : SCoPE : ACQU I RE : TYPE N0RI{AL"

selector

ACQuire Subsystem
2+3

ACQuire

Command Syntax:

Example:

HP 16528/16538
Programming Reference

ACQuire

selector

The ACQuire selector is used as part of a compound command header to
access the settings found in oscilloscope's Acquire menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:ACQuire

OUTPUT XXX; ":SCOPE:ACQUIRE:TYPE NORMAL"

ACQuire Subsystem
24-3

ACQuire

Command Syntax:

Example:

HP 16528/16538
Programming Reference

ACQuire

selector

The ACQuire selector is used as part of a compound command header to
access the settings found in oscilloscope's Acquire menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:ACQuire

OUTPUT XXX; ":SCOPE:ACQUIRE:TYPE NORMAL"

ACQuire Subsystem
24-3



COUNT

COUNT

ACQuire Subsystem
2+4

command/query

The COUNT co-mand specifies the number of acquisitions for the
running weighted average. This command generates an error if Normal
acqnisilisn mode is sPecified.

The query returns the last specified count.

GommandSyntax: :SGOPe:ACQuire:COUl.lt <@unt>

where

<@unt> i:= {2l4l8l 16l32lA1l 1281256}

Example oUTPUT xXX; " : scoPE : ACQUIRE : CoUNT 16"

Query Syntaxl :SCOPe:ACQuire:COUNI?

Returned Format [:SCOPe:ACOuire:COUI*,ttJ < count > < NL>

Example: 10 Drlt Acg [too]
20 OUTPUT XXX; " : SCOPE : ACQ: C0UN?"

30 ENTER XXX;Ac$

40 PRINT Ac$

50 END

HP 16528/16538
Programming Relerence

COUNt

COUNt command/query

The COUNt command specifies the number of acquisitions for the
running weighted average. This command generates an error if Normal
acquisition mode is specified.

The query returns the last specified count.

Command Syntax: :SCOPe:ACQuire:CQUNt <count>

where

<count>

Example

Query Syntax:

Returned Format

Example:

ACQuire Subsystem
24-4

:: = {2141811613216411281256}

OUTPUT XXX;":SCOPE:ACQUIRE:COUNT 16"

:SCOPe:ACQuire:CQUNt?

[:SCOPe:ACQuire:COUNt] <count> <NL>

10 DIM Ac$ [100]

20 OUTPUT XXX;":SCOPE:ACQ:COUN?"
30 ENTER XXX;Ac$
40 PRINT Ac$
50 END

HP 16528/16538
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COUNt

COUNt command/query

The COUNt command specifies the number of acquisitions for the
running weighted average. This command generates an error if Normal
acquisition mode is specified.

The query returns the last specified count.

Command Syntax: :SCOPe:ACQuire:CQUNt <count>

where

<count>

Example

Query Syntax:

Returned Format

Example:

ACQuire Subsystem
24-4

:: = {2141811613216411281256}

OUTPUT XXX;":SCOPE:ACQUIRE:COUNT 16"

:SCOPe:ACQuire:CQUNt?

[:SCOPe:ACQuire:COUNt] <count> <NL>

10 DIM Ac$ [100]

20 OUTPUT XXX;":SCOPE:ACQ:COUN?"
30 ENTER XXX;Ac$
40 PRINT Ac$
50 END

HP 16528/16538
Programming Reference



TYPE

TYPE

HP 16s28/16s38
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command/query

The TYPE cor"mand selects the grpe of acquisition that is to take place
when the START 6smmand is executed. One of three acquisition types
may be selected: the NORMaI AVERage, or ACCumulate mode.

The query returns the last specified type.

COmmand Syntax :SCOPe:ACQuire:TYPE {NORMallAVERagelAocumulate}

Example: oUTPUT xXX; " : scoPE : AcQUIRE : TYPE NoRl'lAL"

Query Syntaxr :SCOPe:ACOuire:WPE?

{NORMal lAVERage} < NL>

Example: 10 DIt',t Atg [too]
20 OUTPUT XXX; " : SC0PE : ACQUIRE : TYPE?"

30 ENTER XXX;At$

40 PRINT At$

50 END

ACQuire Subsystem
2+5

TYPE

Command Syntax

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

TYPE

command/query

The TYPE command selects the type of acquisition that is to take place
when the STARt command is executed. One of three acquisition types
may be selected: the NORMal, AVERage, or ACCumulate mode.

The query returns the last specified type.

:SCOPe:ACQuire:TYPE {NORMal IAVERage IACCumulate}

OUTPUT XXX;":SCOPE:ACQUIRE:TYPE NORMAL"

:SCOPe:ACQuire:TYPE?

[:SCOPe:ACQuire:TYPE] {NORMal IAVERage} < NL>

10 DIM At$ [100]
20 OUTPUT XXX;":SCOPE:ACQUIRE:TYPE?"
30 ENTER XXX;At$
40 PRINT At$
50 END

ACQuire Subsystem
24-5

TYPE

Command Syntax

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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TYPE

command/query

The TYPE command selects the type of acquisition that is to take place
when the STARt command is executed. One of three acquisition types
may be selected: the NORMal, AVERage, or ACCumulate mode.

The query returns the last specified type.

:SCOPe:ACQuire:TYPE {NORMal IAVERage IACCumulate}

OUTPUT XXX;":SCOPE:ACQUIRE:TYPE NORMAL"

:SCOPe:ACQuire:TYPE?

[:SCOPe:ACQuire:TYPE] {NORMal IAVERage} < NL>

10 DIM At$ [100]
20 OUTPUT XXX;":SCOPE:ACQUIRE:TYPE?"
30 ENTER XXX;At$
40 PRINT At$
50 END

ACQuire Subsystem
24-5
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TfMebase Subsystem 25
Introduction The commands of the TlMebase subsystem control the Timebffie, Trigger

Delay Time, and the Timebase Mode. If TRIGGERED mode is to be
used, ensure that the trigger specilications of the TRIGger subsystem have
been set. Refer to Figrre 25.-L for the TlMebase subsystem slmtax diagra-.

TlMebase Subsystem
2*1

delay_arg - delay time in seconds, from -2500 seconds through + 25M seconds
range_arg : a real numberfrom 5ns through 10s

Figure 25-1. TlMebase Subsystem Syntax Diagram

HP 16528/16s38
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: T IMebose de I oy-or g

DELoy?

TRIGGERED

ronge_org

RANGe?

TIMebase SUbsystem 25
Introduction The commands of the TIMebase subsystem control the Timebase, Trigger

Delay Time, and the Timebase Mode. If TRIGGERED mode is to be
used, ensure that the trigger specifications of the TRIGger subsystem have
been set. Refer to Figure 25-1 for the TIMebase subsystem syntax diagram.

DELay?

MODe? ~----------------------..,

RANGe? .....------------------------
01652503

delay_arg = delay time in seconds, from -2500 seconds through +2500 seconds
range_&rg = a real numberfrom 5 ns through lOs

Figure 25-1. TIMebase Subsystem Syntax Diagram

HP 16528/16538
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TIMebase Subsystem
25-1

TIMebase Subsystem 25
Introduction The commands of the TIMebase subsystem control the Timebase, Trigger

Delay Time, and the Timebase Mode. If TRIGGERED mode is to be
used, ensure that the trigger specifications of the TRIGger subsystem have
been set. Refer to Figure 25-1 for the TIMebase subsystem syntax diagram.

DELay?

AUTO t------r----------------~

MODe? t-------------------------.,

RANGe? ......--------------------------
01652503

delay_arg = delay time in seconds, from -2500 seconds through +2500 seconds
range_&rg = a real numberfrom 5 ns through lOs

Figure 25-1. TIMebase SUbsystem Syntax Diagram

HP 16528/16538
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TIMebase Subsystem
25-1



TlMebase

TIMebase selestor

The TlMebase selector is used as part of a compound command header to
aocess the selti"en found in oscilloscope's Tinebase menu. It always
folloun the SCOPe selector because it selects a branch below the SCOPe
level in the comnand tree.

Gommand Syntax: :SGoPe:TlMebass

Example: oUTPUT xXX; " : SC0PE : T IIUIEBASE : M0DE AUTo"

TlMebase Subsystem
2*2

HP 16529,116538
Programming Relerence

TIMebase

TIMebase

Command Syntax:

Example:

TlMebase Subsystem
25-2

selector

The TIMebase selector is used as part of a compound command header to
access the settings found in oscilloscope's Timebase menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:TIMebase

OUTPUT XXX; ":SCOPE:TIMEBASE:MODE AUTO"

HP 16528/16538
Programming Reference

TIMebase

TIMebase

Command Syntax:

Example:

TlMebase Subsystem
25-2

selector

The TIMebase selector is used as part of a compound command header to
access the settings found in oscilloscope's Timebase menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:TIMebase

OUTPUT XXX; ":SCOPE:TIMEBASE:MODE AUTO"

HP 16528/16538
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DELAY

DEIAY command/query

The DEI-AY command sets the time between the trigger and the center
of the screen if the trigger events count is zero. If the trigger events count
is non-r&ro, the center of the screen is the trigger events count plus the
delay time.

The query returns the current delay setting.

,d The DELAY comnand in the TlMebase subsystem has no shortform.
NOtg iA This is an intentional deviation from the normal truncation rules.

COmmand Syntax: :SCOPe:TlMebase:DELAY <delay time >

where:

< delay time > :: : delay time in seconds

Example: 0UTPUT XXX; " :SC0Pe:TIMebase:DELAY zUS"

Query Syntax: :SCOPe:TlMebase:DEI3Y?

Returned Format: [:SCOPe:TlMebase:DEI-AYJ <value> < NL>

Example: 10 DIM Dtg [too]
20 OUTPUT XXX ; " : SCOPe:Tll'lebase : DELAY?"

30 ENTER XXX; Dt$

40 PRINT Dt$

50 END

HP 16528/16538
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DELAY

I
Note III

Command Syntax:

where:

< delay time>

Example:

Query Syntax:

Returned Format:

Example:
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DELAY

command/query

The DELAY command sets the time between the trigger and the center
of the screen if the trigger events count is zero. If the trigger events count
is non-zero, the center of the screen is the trigger events count plus the
delay time.

The query returns the current delay setting.

The DELAY command in the TIMebase subsystem has no shortform.
This is an intentional deviation from the normal truncation rules.

:SCOPe:TIMebase:DELAY <delay time>

:: = delay time in seconds

OUTPUT XXX;":SCOPe:TIMebase:DELAY 2US"

:SCOPe:TIMebase:DELAY?

[:SCOPe:TIMebase:DELAY] <value> < NL>

10 DIM Dt$ [100]
20 OUTPUT XXX;":SCOPe:TIMebase:DELAY?"
30 ENTER XXX;Dt$
40 PRINT Dt$
50 END

TIMebase Subsystem
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DELAY

I
Note "..

Command Syntax:

where:

< delay time>

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
Programming Reference

DELAY

command/query

The DELAY command sets the time between the trigger and the center
of the screen if the trigger events count is zero. If the trigger events count
is non-zero, the center of the screen is the trigger events count plus the
delay time.

The query returns the current delay setting.

The DELAY command in the TIMebase subsystem has no shortform.
This is an intentional deviation from the normal truncation rules.

:SCOPe:TIMebase:DELAY <delay time>

:: = delay time in seconds

OUTPUT XXX;":SCOPe:TIMebase:DELAY 2US"

:SCOPe:TIMebase:DELAY?

[:SCOPe:TIMebase:DELAY] <value> < NL>

10 DIM Dt$ [100]
20 OUTPUT XXX;":SCOPe:TIMebase:DELAY?"
30 ENTER XXX;Dt$
40 PRINT Dt$
50 END
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MODE

MODE command/query

The MODE command sets the oscilloscope timebase to either Auto or
Triggered mode. When the AUTO mode is chosen, the oscilloscope waits
approximately one second for a trigger to occur. If a trigger is not
generated within that time, then auto trigger is executed. If a signal is not
applied to the input, a baseline is displayed. If there is a signal at the input
and the specified trigger conditions have not been met within one second,
the waveform display will not be slmchronized to a trigger.

When the TRIGGERED mode is chosen, the oscilloscope waits until a
trigger is received before data is acquired. The TRIGGERED mode
should be used when the trigger source signal is less than at a 4O Hz
repetition rate.

The Auto-Trig On field in the trigger menu is the same as the AUTO
mode over HP-IB or RS-232C. Setting the mode to TRIGGERED is the
same as the Auto-Trig Off on the front panel.

The query returns the current TlMebase mode.

,fA The TRIGGERED argument for MODE has no shortform. This is an
NOtg It intentional deviation from the normal truncation rule.

Command Syntaxr :SCOPe:TlMebase:MODE {TRIGGEREDIAUTO}

Example: ourpur)0c(":scopE:TtME:MoDEAUTo"

TlMebase Subsystem
2*4
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MODE

MODE

I~I
Note"

Command Syntax:

Example:

TIMebase Subsystem
25-4

command/query

The MODE command sets the oscilloscope timebase to either Auto or
Triggered mode. When the AUTO mode is chosen, the oscilloscope waits
approximately one second for a trigger to occur. If a trigger is not
generated within that time, then auto trigger is executed. If a signal is not
applied to the input, a baseline is displayed. If there is a signal at the input
and the specified trigger conditions have not been met within one second,
the waveform display will not be synchronized to a trigger.

When the TRIGGERED mode is chosen, the oscilloscope waits until a
trigger is received before data is acquired. The TRIGGERED mode
should be used when the trigger source signal is less than at a 40 Hz
repetition rate.

The Auto-Trig On field in the trigger menu is the same as the AUTO
mode over HP-IB or RS-232C. Setting the mode to TRIGGERED is the
same as the Auto-Trig Off on the front panel.

The query returns the current TIMebase mode.

The TRIGGERED argument for MODE has no shortform. This is an
intentional deviation from the normal truncation rule.

:SCOPe:TIMebase:MODE {TRIGGERED IAUTO}

OUTPUT XXX;":SCOPE:TIME:MODE AUTO"
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MODE

MODE

I~I
Note"

Command Syntax:

Example:

TIMebase Subsystem
25-4

command/query

The MODE command sets the oscilloscope timebase to either Auto or
Triggered mode. When the AUTO mode is chosen, the oscilloscope waits
approximately one second for a trigger to occur. If a trigger is not
generated within that time, then auto trigger is executed. If a signal is not
applied to the input, a baseline is displayed. If there is a signal at the input
and the specified trigger conditions have not been met within one second,
the waveform display will not be synchronized to a trigger.

When the TRIGGERED mode is chosen, the oscilloscope waits until a
trigger is received before data is acquired. The TRIGGERED mode
should be used when the trigger source signal is less than at a 40 Hz
repetition rate.

The Auto-Trig On field in the trigger menu is the same as the AUTO
mode over HP-IB or RS-232C. Setting the mode to TRIGGERED is the
same as the Auto-Trig Off on the front panel.

The query returns the current TIMebase mode.

The TRIGGERED argument for MODE has no shortform. This is an
intentional deviation from the normal truncation rule.

:SCOPe:TIMebase:MODE {TRIGGERED IAUTO}

OUTPUT XXX;":SCOPE:TIME:MODE AUTO"
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MODE

Query Syntax! :SCOPe:TlMebase:MODE?

Returned Format: [:SGOPe:TlMebase:MODE] {Al.rTO ITRIGGERED} < NL>

Example: 10 DIt-,r Tm$ [1oo]
20 OUTPUT XXX; " : SC0Pe:TIMEBASE :l'lODE?"

30 ENTER XXX; Tm$

40 PRINT Tm$

50 END

HP 16528/16538
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Query Syntax:

Returned Format:

Example:
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:SCOPe:TIMebase:MODE?

[:SCOPe:TIMebase:MODE] {AUTO ITRIGGERED} < NL>

10 DIM Tm$ [100]
20 OUTPUT XXX;":SCOPe:TIMEBASE:MODE?"
30 ENTER XXX;Tm$
40 PRINT Tm$
50 END

MODE

TIMebase Subsystem
25-5

Query Syntax:

Returned Format:

Example:
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:SCOPe:TIMebase:MODE?

[:SCOPe:TIMebase:MODE] {AUTO ITRIGGERED} < NL>

10 DIM Tm$ [100]
20 OUTPUT XXX;":SCOPe:TIMEBASE:MODE?"
30 ENTER XXX;Tm$
40 PRINT Tm$
50 END

MODE

TIMebase SUbsystem
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RANGe

RANGe

TlMebase Subsystem
2S

command/query

*-iioHff "ffi ::Tr5ffi* Hifl?'J#. " 
in seconds' rhe

Ihe query returns the current range.

Command syntar :SGOPe:TlMebase:RANGe <rango>

where:

<rangg> :: = time in seconds

Example: 0UTPUT xxx; ": scOPE : TIfu{EBASE : RANGE zUS"

Query Syntax: :SCOPe:TlMebase:RANGe?

Retumed Format: [:SCOPe:TlMebase:MNGeJ <range> <NL>

Example: 10 DIl,r Trg [1oo]
20 0UTPUT XXX; ": SCOPE : TIMEBASE : RAI{GE?"

30 ENTER XXX; Tr$

40 PRINT Tr$

50 END

HP 1652B,/16538
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RANGe

RANGe command/query

The RANGE command sets the full-scale horizontal time in seconds. The
RANGE value is ten times the front panel field of sldiv.

The query returns the current range.

Command syntax: :SCOPe:TIMebase:RANGe <range>

where:

<range>

Example:

Query Syntax:

Returned Format:

Example:

TlMebase SUbsystem
25-6

:: = time in seconds

OUTPUT XXX;":SCOPE:TIMEBASE:RANGE 2US"

:SCOPe:TIMebase:RANGe?

[:SCOPe:TIMebase:RANGe] <range> <NL>

10 DIM Tr$ [100]
20 OUTPUT XXX;":SCOPE:TIMEBASE:RANGE?"
30 ENTER XXX;Tr$
40 PRINT Tr$
50 END
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RANGe

RANGe command/query

The RANGE command sets the full-scale horizontal time in seconds. The
RANGE value is ten times the front panel field of sldiv.

The query returns the current range.

Command syntax: :SCOPe:TIMebase:RANGe <range>

where:

<range>

Example:

Query Syntax:

Returned Format:

Example:

TlMebase SUbsystem
25-6

:: = time in seconds

OUTPUT XXX;":SCOPE:TIMEBASE:RANGE 2US"

:SCOPe:TIMebase:RANGe?

[:SCOPe:TIMebase:RANGe] <range> <NL>

10 DIM Tr$ [100]
20 OUTPUT XXX;":SCOPE:TIMEBASE:RANGE?"
30 ENTER XXX;Tr$
40 PRINT Tr$
50 END
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WAveform Subsystem 26
lntroduction

HP 16s28/16538
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The commands of the WAVeform subsystem are used to transfer
waveform data from the oscilloscope to a controller. The commands are:

. COUNT
o DATA
o FORMat
. POINts
. PREamble
o RECord
o SOURce
o TYPe
o VALid
I XlNCrement
o XORigin
o XREFerence
o YlNCrement
o YORigin
o YREFerence

WAVeform Subsystem
26-1

WAVeform SUbsystem 26
Introduction

HP 16528/16538
Programming Reference

The commands of the WAVeform subsystem are used to transfer
waveform data from the oscilloscope to a controller. The commands are:

• COUNt
• DATA
• FORMat
• POINts
• PREamble
• RECord
• SOURce
• TYPe
• VALid
• XINCrement
• XORigin
• XREFerence
• YINCrement
• YORigin
• YREFerence
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The commands of the WAVeform subsystem are used to transfer
waveform data from the oscilloscope to a controller. The commands are:

• COUNt
• DATA
• FORMat
• POINts
• PREamble
• RECord
• SOURce
• TYPe
• VALid
• XINCrement
• XORigin
• XREFerence
• YINCrement
• YORigin
• YREFerence
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:WAVe f o rm

DATA?

FORMo t?

POINts?

PREomb I e?

RECo r d

RECord?

i chonne l-#

XINCrement?

XORIg i n?

XREFerence?

YINCrement?

YORIgin?

YREFerence?

channel_#: {112}

WAVeform Subsystem
2e.2

Figure 2&1. WAveform Subsystem Syntax Diigram
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COUNt? ~--------------------------~

DATA? t-----------------------------~

FORMa t? }----------------------------~

POINts? }----------------------------~

PREamb I e? I---------------------------~

RECor d? }----------------------------~

SOURce?I----------------------------~

TYPE? }-----------------------------~

VALId? }----------------------------~

XINCrement? ~------------------------~

XORIg j n? }---------------------------~

XREF e rence? }--------------------------~

YINCrement? }--------------------------~

YORIg i n? }-----------------------------I~

YREF e r ence? 1-----------------------------"
01652512

channel_# = {112}

Figure 26-1. WAVeform Subsystem Syntax Diagram

WAVeform Subsystem
26-2

HP 16528/16538
Programming Reference

COUNt? }----------------------------~

DATA? t-----------------------------~

FORMa t? }----------------------------~

POINts? }----------------------------~

PREamb I e? I---------------------------~

RECor d? }----------------------------~

SOURce?I----------------------------~

TYPE? }-----------------------------~

VALId? }----------------------------~

XINCrement? }--------------------------~

XORIg j n? }------------------------------t~

XREF e rence? }--------------------------~

YINCrement? }--------------------------~

YORIg i n? }------------------------------t~

YREF e r ence? }--------------------------~
01652512

channel_# = {112}

Figure 26-1. WAVeform Subsystem Syntax Diagram
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Waveform
Record

The wavefonn record is actually contained in two portions; the waveform
data and preamble. The waveform data is the actual data acquired for
each point. The proamble contains the information for interpreting
waveform data. Data in the preamble includes number of points acquired
format of acquired data, average count and the tlpe of acquired data.
The preamble also contains the X and Y increments, origins, ild
references for the acquired data for translation to time and voltage values.

The values set in the preamble are based on the settings of the variables in
the ACQuire, WAVeform, CHANnel, and TlMebase subsystems. The
ACQuire subsystem determines the acquisition type and the average

count, the WAVeform subsystem sets the number of points and the format
mode for sendiog waveform data over the remote interface and the
CHANnel and TlMebase subsystems set all the X - Y p&rameters.

The two acquisition types that may be chosen are Normal and Average.

In the Normal mode, with ACCumulate command OFtr, the oscilloscope
acquires waveform data and then displays the wavefonn. When the
oscilloscope takes a new acquisition, the previously acquired waveform is
erased from the display and replaced by the newly acquired waveform.

When ACCumulate is set ON, the oscilloscope displays all the waveform
acquisitions without erasing the previously acquired wavefonn.

Average Mode In the Average mode, the oscilloscope averages the data points on the
waveform with previously acquired data. Averagr"g helps eliminate
random noise from the displayed waveform. In this mode ACCumulate is
set to OFF. When Average mode is selected the number of averages must

also be specified using the COUNT command. Previously displayed
waveform data is erased from the display and the newly averaged
waveform is displayed.

Data Acquisition
Types

Normal Mode

HP 16528/16s38
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Waveform
Record

The waveform record is actually contained in two portions; the waveform
data and preamble. The waveform data is the actual data acquired for
each point. The preamble contains the information for interpreting
waveform data. Data in the preamble includes number of points acquired,
format of acquired data, average count and the type of acquired data.
The preamble also contains the X and Y increments, origins, and
references for the acquired data for translation to time and voltage values.

The values set in the preamble are based on the settings of the variables in
the ACQuire, WAVeform, CHANnel, and TIMebase subsystems. The
ACQuire subsystem determines the acquisition type and the average
count, the WAVeform subsystem sets the number of points and the format
mode for sending waveform data over the remote interface and the
CHANnel and TIMebase subsystems set all the X - Y parameters.

Average Mode

Data Acquisition The two acquisition types that may be chosen are Normal and Average.

Types

Normal Mode In the Normal mode, with ACCumulate command OFF, the oscilloscope
acquires waveform data and then displays the waveform. When the
oscilloscope takes a new acquisition, the previously acquired waveform is
erased from the display and replaced by the newly acquired waveform.

When ACCumulate is set ON, the oscilloscope displays all the waveform
acquisitions without erasing the previously acquired waveform.

In the Average mode, the oscilloscope averages the data points on the
waveform with previously acquired data. Averaging helps eliminate
random noise from the displayed waveform. In this mode ACCumulate is
set to OFF. When Average mode is selected the number of averages must
also be specified using the COUNt command. Previously displayed
waveform data is erased from the display and the newly averaged
waveform is displayed.

HP 16528/16538
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Waveform
Record

The waveform record is actually contained in two portions; the waveform
data and preamble. The waveform data is the actual data acquired for
each point. The preamble contains the information for interpreting
waveform data. Data in the preamble includes number of points acquired,
format of acquired data, average count and the type of acquired data.
The preamble also contains the X and Y increments, origins, and
references for the acquired data for translation to time and voltage values.

The values set in the preamble are based on the settings of the variables in
the ACQuire, WAVeform, CHANnel, and TIMebase subsystems. The
ACQuire subsystem determines the acquisition type and the average
count, the WAVeform subsystem sets the number of points and the format
mode for sending waveform data over the remote interface and the
CHANnel and TIMebase subsystems set all the X - Y parameters.

Average Mode

Data Acquisition The two acquisition types that may be chosen are Normal and Average.

Types

Normal Mode In the Normal mode, with ACCumulate command OFF, the oscilloscope
acquires waveform data and then displays the waveform. When the
oscilloscope takes a new acquisition, the previously acquired waveform is
erased from the display and replaced by the newly acquired waveform.

When ACCumulate is set ON, the oscilloscope displays all the waveform
acquisitions without erasing the previously acquired waveform.

In the Average mode, the oscilloscope averages the data points on the
waveform with previously acquired data. Averaging helps eliminate
random noise from the displayed waveform. In this mode ACCumulate is
set to OFF. When Average mode is selected the number of averages must
also be specified using the COUNt command. Previously displayed
waveform data is erased from the display and the newly averaged
waveform is displayed.
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Format for Data
Transfer

BYTE Format

WAVeform Subsystem
264

There are three formats for trnnsferring waveform data over the remote
interface. The formats are WORD, BYTE, ild ASCII.

WORD and BYTE formatted wavefonn records are tra"smitted using the
arbitrary block program data format specified in IEEE-488.2. When you
use this format, the ASCII character strirg *#8< DDDDDDDD > n is sent
before the actual data. Each D represents an ASCII digit. The eigbt-digit
number represents the number of bytes to follow.

For example, if zKpoints of data are to be transmitted, the ASCI string
#800002W would be sent.

ln BYTE format, the six least significant bits represent the waveform data.
This me4ns that the display is divided into 64 vertical increments. The
most significant bit is not used. The second most signilicant bit is the
overflow bit. If this bit is set to nln and all data bits are set to nOn then the
waveform is clipped at the top of the screen. If all nO"s are returned, then
the waveform is clipped on the bottom of the display (see figure 26-2).

NORMAL AND AVERAGE ACOUISITION TYPE

128 64 32 16

NOT / ..
USED / 

-DATA

I
OVERFLOW

Figure 2&2. Byte Data

r0530/8L20

Structure

The data returned in BYTE format are the same for either Normal or
Average acquisition t5pes. The data transfer rate in this format is faster
than the other two formats.

HP 16528/16538
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Format for Data
Transfer

There are three formats for transferring waveform data over the remote
interface. The formats are WORD, BYrE, and ASCII.

WORD and BYTE formatted waveform records are transmitted using the
arbitrary block program data format specified in IEEE-488.2. When you
use this format, the AScn character string "#8 < DDDDDDDD >" is sent
before the actual data. Each D represents an ASCII digit. The eight-digit
number represents the number of bytes to follow.

For example, if 2048 points of data are to be transmitted, the ASCn string
#800002048 would be sent.

BYTE Format In BYrE format, the six least significant bits represent the waveform data.
This means that the display is divided into 64 vertical increments. The
most significant bit is not used. The second most significant bit is the
overflow bit. If this bit is set to "1" and all data bits are set to "0" then the
waveform is clipped at the top of the screen. If all "O"s are returned, then
the waveform is clipped on the bottom of the display (see figure 26-2).

NORMAL AND AVERAGE ACQUISITION TYPE

128 64 32 16 8 4 2

U1530/BL20

MSB

NOT /'USED ,'----- DATA /

OVERFLOW

Figure 26-2. Byte Data Structure

WAVeform Subsystem
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The data returned in BYTE format are the same for either Normal or
Average acquisition types. The data transfer rate in this format is faster
than the other two formats.
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Format for Data
Transfer

There are three formats for transferring waveform data over the remote
interface. The formats are WORD, BYrE, and ASCII.

WORD and BYTE formatted waveform records are transmitted using the
arbitrary block program data format specified in IEEE-488.2. When you
use this format, the Ascn character string "#8 < DDDDDDDD >" is sent
before the actual data. Each D represents an ASCII digit. The eight-digit
number represents the number of bytes to follow.

For example, if 2048 points of data are to be transmitted, the ASCn string
#800002048 would be sent.

BYTE Format In BYrE format, the six least significant bits represent the waveform data.
This means that the display is divided into 64 vertical increments. The
most significant bit is not used. The second most significant bit is the
overflow bit. If this bit is set to "1" and all data bits are set to "0" then the
waveform is clipped at the top of the screen. If all "O"s are returned, then
the waveform is clipped on the bottom of the display (see figure 26-2).

NORMAL AND AVERAGE ACQUISITION TYPE

128 64 32 16 8 4 2

U1530/BL20

MSB

NOT /'USED ' ......._-- DATA /

OVERFLOW

Figure 26-2. Byte Data Structure
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The data returned in BYTE format are the same for either Normal or
Average acquisition types. The data transfer rate in this format is faster
than the other two formats.

HP 1652B/16538
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WORD Format Word data is two bytes wide with the most significant byte of each word
being transmitted first. Each 16-bit value effectively places a data point on
screen. The screen therefore is divided into 16384 vertical increments. The
WORD data structure for normal and average acquisition tlpes are shoum

infryure%-3.

The relationship between BYTE and WORD formats 3vs simil31. lyts
data values equal word data values divided by ?56. This is the reason that
the least significant byte in the normal acquisition mode always s6a13ins

"0"s. In the average acquisition mode, the extra bits of resolution gained by
averaging occupy the least significant byte of the word. However, this is
only true when RECord type is set to WINDow.

NORMAL ACOUISITION TYPE

32760 16384 urrt orrXtSro, 1oz4 5tz zs6 rz' 64 32 ,utttu 4 2 1

AVERAGE ACOUISITION TYPE
MSB

32768 16384 8192 4096 2048 1Q24 5'12 256

L111 "g=" /

DATA ( FRACT ION ) -----l
163:F/81 r9

Figure 2S3. Word Data Structure

ASCII Format ASCII formatted waveform records are transmitted one value at a time,
separated by a comma. The data values transmitted are the sr-e as would
be sent in the WORD format except that they are converted to an integer
ASCII format (six or less characters) before being transmitted. The
header before the data is not included in this format.

HP 16528./16538
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ti
\- DATA

DATA

WORD Format Word data is two bytes wide with the most significant byte of each word
being transmitted fIrst. Each 16-bit value effectively places a data point on
screen. The screen therefore is divided into 16384 vertical increments. The
WORD data structure for normal and average acquisition types are shown
in figure 26-3.

The relationship between BYTE and WORD formats are similar. Byte
data values equal word data values divided by 256. This is the reason that
the least significant byte in the normal acquisition mode always contains
"O"s. In the average acquisition mode, the extra bits of resolution gained by
averaging occupy the least significant byte of the word. However, this is
only true when RECord type is set to WINDow.

NORMAL ACQUISITION TYPE
MSB

~
3276816384 8192 4096

1

2048

0
512

1

256

NOT ~ -'/
USED DATA

OVERFLOW

AVERAGE ACQUISITION TYPE
MSB

32768 16384 8192 4096 2048 1024 512 256

OVERFLOW

LSB

128 64 32 16 ,....--;:.-8~_,.--;;;..~_

LLL-n.-..-.-..-.-..-,"--,
,'-----ALL "05" -----/

LS8

DL-...6_4--J..-_32--l..--_16-...L..-_S--l.-_...l.---...l..._

''----DATA (FRACTION) ----'/

ASCII Format
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Figure 26-3. Word Data Structure

ASCII formatted waveform records are, transmitted one value at a time,
separated by a comma. The data values transmitted are the same as would
be sent in the WORD format except that they are converted to an integer
ASCII format (six or less characters) before being transmitted. The
header before the data is not included in this format.

WAVeform Subsystem
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WORD Format Word data is two bytes wide with the most significant byte of each word
being transmitted fIrst. Each 16-bit value effectively places a data point on
screen. The screen therefore is divided into 16384 vertical increments. The
WORD data structure for normal and average acquisition types are shown
in figure 26-3.

The relationship between BYTE and WORD formats are similar. Byte
data values equal word data values divided by 256. This is the reason that
the least significant byte in the normal acquisition mode always contains
"O"s. In the average acquisition mode, the extra bits of resolution gained by
averaging occupy the least significant byte of the word. However, this is
only true when RECord type is set to WINDow.

NORMAL ACQUISITION TYPE
MSB

~
32768 16384 8192 4096

1

20480 512

1

256

NOT , /
USED DATA

OVERFLOW

AVERAGE ACQUISITION TYPE
MSB

32768 16384 8192 4096 2048 1024 512 256

OVERFLOW

LSB

128 64 32 16 ,....--;:...8~_,.--;;;..~_

CLL-n~~,"---
''-----ALL "05" -----/

LSB

D_6_4--J...-_32--l..--_16---.L.-_S---l--_..l.-----.l-_

''----DATA (FRACTION) ---...,/

ASCII Format

HP 16528/16538
Programming Reference

Figure 26-3. Word Data Structure

ASCII formatted waveform records are, transmitted one value at a time,
separated by a comma. The data values transmitted are the same as would
be sent in the WORD format except that they are converted to an integer
ASCII format (six or less characters) before being transmitted. The
header before the data is not included in this format.
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Data Conversion

Conversion from Data
Value to Vottage

Conversion from Data
Value to Time

Conversion from Data
Value to Trigger Point

Data sent from the HP L652B153B is raw data and must be scaled for
useful interpretation. The values used to interpret the data iue the X and

Y references, X and Y origins, ild X and Y increments. These values are

read from the waveform preamble or by the queries of these values.

The formula to convert a data value returned by the instrument to a
voltage is:

voltage = [(data value yrefercnce) x yincrcmentJ * yorigin

The time value of a data point can be determined by the position of the

data point. As an example, the third data point sent with XORIGIN :
16ns, XREFERENCE - 0 and XINCREMENT : 2ns. Using the

formula:

time = [(data point number nefercnce) x xincttment] + xorigin

would result in the following calculation:

time = [(3-0) x2ns] + 16ns =22ns.

The trigger data point can be determined by calculating the closest data
point to time 0.

WAVelorm Subsystem
2&6
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Conversion from Data
Value to Voltage

Data Conversion Data sent from the HP 1652B/53B is raw data and must be scaled for
useful interpretation. The values used to interpret the data are the X and
Y references, X and Y origins, and X and Y increments. These values are
read from the waveform preamble or by the queries of these values.

The formula to convert a data value returned by the instrument to a
voltage is:

voltage = [(data value - yreference) x yincrement] + yorigin

Conversion from Data
Value to Time

Conversion from Data
Value to Trigger Point

WAVeform SUbsystem
26-6

The time value of a data point can be determined by the position of the
data point. As an example, the third data point sent with XORIGIN =
16ns, XREFERENCE = 0 and XINCREMENT = 2ns. Using the
formula:

time = [(data point number - xrefereoce) x xincrement] + xorigio

would result in the following calculation:

time = [(3· 0) x 2os] + 16ns =22ns.

The trigger data point can be determined by calculating the closest data
point to time O.
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Conversion from Data
Value to Voltage

Data Conversion Data sent from the HP 1652B/53B is raw data and must be scaled for
useful interpretation. The values used to interpret the data are the X and
Y references, X and Y origins, and X and Y increments. These values are
read from the waveform preamble or by the queries of these values.

The formula to convert a data value returned by the instrument to a
voltage is:

voltage = [(data value - yreference) x yincrement] + yorigin

Conversion from Data
Value to Time

Conversion from Data
Value to Trigger Point

WAVeform SUbsystem
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The time value of a data point can be determined by the position of the
data point. As an example, the third data point sent with XORIGIN =
16ns, XREFERENCE = 0 and XINCREMENT = 2ns. Using the
formula:

time = [(data point number - xrefereoce) x xincrement] + xorigio

would result in the following calculation:

time = [(3· 0) x 2os] + 16ns =22ns.

The trigger data point can be determined by calculating the closest data
point to time O.
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WAVeform

WAVeform selector

The WAVeform selector is used as part of a compound command header
to access the settings found in oscilloscope's Waveform menu. It alwap
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

Command SynUx: :SCoPe:wAVelorm

Example: oUTPUT xxx; " : scoPE : LJAVEFoRH: "

HP 16s28/16s38
Programming Relerence

WAVelorm Subsystem
2&7

WAVeform

Command Syntax:

Example:

HP 16528/16538
Programming Reference

WAVeform

selector

The WAVeform selector is used as part of a compound command header
to access the settings found in oscilloscope's Waveform menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:WAVeform

OUTPUT XXX; ":SCOPE:WAVEFORM:"

WAVeform Subsystem
26-7

WAVeform

Command Syntax:

Example:

HP 16528/16538
Programming Reference

WAVeform

selector

The WAVeform selector is used as part of a compound command header
to access the settings found in oscilloscope's Waveform menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:WAVeform

OUTPUT XXX; ":SCOPE:WAVEFORM:"

WAVeform Subsystem
26-7



COUNT

COUNT

WAVelorm Subsystem
2*8

query

The COUNT query returns the AVERage count that was last specified in
the Acquire subslrtem.If the displaymode is either NORMaI or
ACCumulate, a 1 is returned. If the display mode is AVERage, the
average number is returned.

Query Syntax: :SCOPe:wAVeform:COUl.lt?

Returned Format: [:SCOPe:WAVelorm:COU].ltl <@unt> <NL>

where:

< count > :: : {21418 I 16132l04 | 1281256}

Example: to DIM Acg [1oo]
20 OUTPUT XXX; " : SCOPE : bJAVEF0RM C0UNT?"

30 ENTER XXX;Ac$

40 PR I NT Ac$

50 END

HP 1652B.116s38
Programming Reference

COUNt

COUNt query

The COUNt query returns the AVERage count that was last specified in
the Acquire subsystem. If the display mode is either NORMal or
ACCumulate, a 1 is returned. If the display mode is AVERage, the
average number is returned.

Query Syntax: :SCOPe:WAVeform:COUNt?

Returned Format: [:SCOPe:WAVeform:COUNt] < count> < NL >

where:

<count>

Example:

WAVeform Subsystem
26-8

:: = {21 4 1811613216411281256}

10 DIM Ac$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM COUNT?"
30 ENTER XXX;Ac$
40 PRINT Ac$
50 END

HP 16528/16538
Programming Reference

COUNt

COUNt query

The COUNt query returns the AVERage count that was last specified in
the Acquire subsystem. If the display mode is either NORMal or
ACCumulate, a 1 is returned. If the display mode is AVERage, the
average number is returned.

Query Syntax: :SCOPe:WAVeform:COUNt?

Returned Format: [:SCOPe:WAVeform:COUNt] < count> < NL >

where:

<count>

Example:

WAVeform Subsystem
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:: = {21 4 1811613216411281256}

10 DIM Ac$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM COUNT?"
30 ENTER XXX;Ac$
40 PRINT Ac$
50 END

HP 16528/16538
Programming Reference



DATA

DATA

Query Syntax:

Returned Format:

Example:

HP 16s28/16s38
Programming Reference

query

The DATA query returns the waveform record stored in a specified
chatt'tel buffer. The SOURce command of this subsystem has to be used
to select the specified chattttel. The data is transferred based on the
FORI\{AT (BYTE, woRD or ASCII) chosen and the RECORD
specified (FULL or WINDOW). Since WAVeform:DATA is a query
only, it can not be used to send a waveform record back to the
oscilloscope from the controller. If a waveform record is to be saved for
later reloading into the oscilloscope, the SYSTem:DATA comm6d
should be used. See the DATA instruction in the SYSTem subsvstem for
information concerning the < block data > porameter.

:SCOPe:WAVeform: [SOURce CHANnel { 1 | 2} ;JDATA?

[:SGOPe:WAVeform:DATAJ#800004096 < block data > < NL>

The following e)emple program moves data from the HP L652B153B to a
controller.

1OO CLEAR XXX

110 0UTPUT XXX;":SYSTEM:HEADER OFF"

120 OUTPUT XXX; " : SCOPE : ACQUIRE : TYPE NORMAL"

130 OUTPUT XXX ; " : SCOPE : WAVEFORM: S0URCE CHANNEL 1 "
140 0UTPUT XXX; " : SC0PE : bJAVEFORM: F0RMAT BYTE"

150 0UTPUT XXX; " : SCOPE : tlAVEFORl'l : RECORD FULL"

160 OUTPUT XXX; " : SCOPE : AUT0SCALE"

170 DIM Header$ [20]
180 Length=2048

190 ALL0CATE I NTEGER I,AVEF0RM ( I : Length )

200 0UTPUT XXX; " : SC0PE :|'IAVEFORM: DATA?"

2t0 tl,lTER XXX US i NG "# , 10A" ; Header$

2?0 TNTER XXX US I NG "# , B" ;bJavef orm (* )

230 ENTER XXX USING "#,B";Lastchar
?40 END

WAVelorm Subsystem
2S9

DATA

DATA

query

The DATA query returns the waveform record stored in a specified
channel buffer. The SOURce command of this subsystem has to be used
to select the specified channel. The data is transferred based on the
FORMAT (BYTE, WORD or ASCII) chosen and the RECORD
specified (FULL or WINDOW). Since WAVeform:DATA is a query
only, it can not be used to send a waveform record back to the
oscilloscope from the controller. If a waveform record is to be saved for
later reloading into the oscilloscope, the SYSTem:DATA command
should be used. See the DATA instruction in the SYSTem subsystem for
information concerning the < block data> parameter.

Query Syntax: :SCOPe:WAVeform:[SOURce CHANnel{112};]DATA?

Returned Format: [:SCOPe:WAVeform:DATA]#800004096 <block data> <NL>

The following example program moves data from the HP 1652B/53B to a
controller.

Example:

HP 16528/16538
Programming Reference

100 CLEAR XXX
110 OUTPUT XXX;":SYSTEM:HEADER OFF"
120 OUTPUT XXX;":SCOPE:ACQUIRE:TYPE NORMAL"
130 OUTPUT XXX;":SCOPE:WAVEFORM:SOURCE CHANNELl"
140 OUTPUT XXX;":SCOPE:WAVEFORM:FORMAT BYTE"
150 OUTPUT XXX;":SCOPE:WAVEFORM:RECORD FULL"
160 OUTPUT XXX;":SCOPE:AUTOSCALE"
170 OIM Header$[20]
180 Length=2048
190 ALLOCATE INTEGER WAVEFORM(l:Length)
200 OUTPUT XXX;":SCOPE:WAVEFORM:DATA?"
210 ENTER XXX USING "#,lOA";Header$
220 ENTER XXX USING "#,B";Waveform(*)
230 ENTER XXX USING "#,B";Lastchar
240 END

WAVeform Subsystem
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DATA

DATA

query

The DATA query returns the waveform record stored in a specified
channel buffer. The SOURce command of this subsystem has to be used
to select the specified channel. The data is transferred based on the
FORMAT (BYTE, WORD or ASCII) chosen and the RECORD
specified (FULL or WINDOW). Since WAVeform:DATA is a query
only, it can not be used to send a waveform record back to the
oscilloscope from the controller. If a waveform record is to be saved for
later reloading into the oscilloscope, the SYSTem:DATA command
should be used. See the DATA instruction in the SYSTem subsystem for
information concerning the < block data> parameter.

Query Syntax: :SCOPe:WAVeform:[SOURce CHANnel{112};]DATA?

Returned Format: [: SCOPe:WAVeform:DATA]#800004096 < block data> < NL>

The following example program moves data from the HP 1652B/53B to a
controller.

Example:

HP 16528/16538
Programming Reference

100 CLEAR XXX
110 OUTPUT XXX;H:SYSTEM:HEADER OFF"
120 OUTPUT XXX;H:SCOPE:ACQUIRE:TYPE NORMAL"
130 OUTPUT XXX;H:SCOPE:WAVEFORM:SOURCE CHANNELl"
140 OUTPUT XXX;":SCOPE:WAVEFORM:FORMAT BYTE"
150 OUTPUT XXX;":SCOPE:WAVEFORM:RECORD FULL"
160 OUTPUT XXX;":SCOPE:AUTOSCALE"
170 OIM Header$[20]
180 Length=2048
190 ALLOCATE INTEGER WAVEFORM(l:Length)
200 OUTPUT XXX;":SCOPE:WAVEFORM:DATA?"
210 ENTER XXX USING "#,lOA";Header$
220 ENTER XXX USING H#,B";Waveform(*)
230 ENTER XXX USING "#,B";Lastchar
240 END

WAVeform Subsystem
26-9



FORMat

FORMat

The FORMat command specifies the data transmission mode of
waveform data over the remote interface.

The query returns the currently specified format.

Command Syntax: :SCOPe;WAVeform:FORMat {BYTE I WORD I ASCii}

Example: oUTPUT XXX;":sc0PE:uAV:F0RtrtAT"

Query Syntax: :SCOPe:wAVeform:FORMar?"

Returned Format: [:SCOPe:WAVeform:FOBMat] iBYTEIWORDIASCii]<NL>

Example: to Drt'l Fo$ [too]
20 OUTPUT XXX; " : SC0P[ : I'JAVEFORM: FORMAT?"

30 ENTER XXX; Fo$

4A PRINT Fo$

50 END

command/query

HP 16s28/16538
Programming Relerence

WAVelorm Subsystem
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FORMat

FORMat

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

WAVeform Subsystem
26-10

command/query

The FORMat command specifies the data transmission mode of
waveform data over the remote interface.

The query returns the currently specified format.

:SCOPe:WAVeform:FORMat {BYTEIWORDIASCii}

OUTPUT XXX;":SCOPE:WAV:FORMAT"

:SCOPe:WAVeform:FORMat?1I

[:SCOPe:WAVeform:FORMat] {BYTE IWORD IASCii} < NL>

10 DIM Fo$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:FORMAT?"
30 ENTER XXX;Fo$
40 PRINT Fo$
50 END

HP 16528/16538
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FORMat

FORMat

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

WAVeform Subsystem
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command/query

The FORMat command specifies the data transmission mode of
waveform data over the remote interface.

The query returns the currently specified format.

:SCOPe:WAVeform:FORMat {BYTEIWORDIASCii}

OUTPUT XXX;":SCOPE:WAV:FORMAT"

:SCOPe:WAVeform:FORMat?1I

[:SCOPe:WAVeform:FORMat] {BYTE IWORD IASCii} < NL>

10 DIM Fo$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:FORMAT?"
30 ENTER XXX;Fo$
40 PRINT Fo$
50 END

HP 16528/16538
Programming Reference



POlNts

POlNts

HP 16s28/16538
Programming Reference

query

When WAVeform RECord is set to FULL, the POINts query always
returns a value of 2O48 points. When WAVeform RECord is set to
WINDow, then the query retunrs the ntrmber of points displayed on
screen.

Query Syntax: :SGOPe:WAVeform:POltlts?

Returned Format: [:SCOPe:WAVeform:POl].ltsl < points > < NL>

where:

< points > il = ournber of points depending on setting of WAVeform RECord command

Example: 10 DIr-r Pog [1oo]
20 0UTPUT XXX ; " : SCOPE : bJAVEF0RiI : POI NTS?"

30 ENTER XXX; Po$

40 PRINT Po$

50 END

WAVeform Subsystem
2S1 1

POINts

POINts

query

When WAVeform RECord is set to FULL, the POINts query always
returns a value of 2048 points. When WAVefonn RECord is set to
WINDow, then the query returns the number of points displayed on
screen.

Query Syntax: :SCOPe:WAVeform:POiNts?

Returned Format: [:SCOPe:WAVeform:POINts] <points> <NL>

where:

<points>

Example:

HP 16528/16538
Programming Reference

:: = number of points depending on setting of WAVeform RECord command

10 DIM Po$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:POINTS?"
30 ENTER XXX;Po$
40 PRINT Po$
50 END

WAVeform Subsystem
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POINts

POINts

query

When WAVeform RECord is set to FULL, the POINts query always
returns a value of 2048 points. When WAVeform RECord is set to
WINDow, then the query returns the number of points displayed on
screen.

Query Syntax: :SCOPe:WAVeform:POiNts?

Returned Format: [:SCOPe:WAVeform:POINts] <points> <NL>

where:

<points>

Example:

HP 16528/16538
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:: = number of points depending on setting of WAVeform RECord command

10 DIM Po$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:POINTS?"
30 ENTER XXX;Po$
40 PRINT Po$
50 END

WAVeform Subsystem
26-11



PREAmbIe

PREAmble

Query Syntax! :SCOPe:WAVeform:[SOURca CHANnel{l l2hJPREAmble?

Returned Format: [:SCOPe:WAVeform:PREAmbleJ

< format > ,

<tyPe > 
'

< points > ,

< count > ,

< Xncrement > ,

< Xorigio ) ,

< )feferenc€ > ,

< Yincrement > ,

< Yorigih ) ,

<Yreferenoe> <NL>

Example: 10 DrM Prg[3oo]

20 0UTPUT XXX; " : SCOPE:UAVEFORM: PREAMBLE?"

30 ENTER XXX; Pr$

40 PRINT Pr$

50 TND

WAVeform Subsystem
26-12

'$i
Note

query

The PREAmble query returns the preamble of the specified cha"ttel. The
channel is specified using the SOURce command.

The short form for PREAIvIBLE is PREAmble. This is an intentional
deviation from the normal truncation rule.

HP 16528116538
Programming Reference

PREAmble

PREAmble

Query Syntax:

Returned Format:

Example:

WAVeform Subsystem
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query

The PREAmble query returns the preamble of the specified channel. The
channel is specified using the SOURce command.

The short form for PREAMBLE is PREAmble. This is an intentional
deviation from the normal truncation rule.

:SCOPe:WAVeform:[SOURce CHANnel{112};]PREAmble?

[:SCOPe:WAVeform:PREAmble]

<format>,

<type> ,

<points>,

<count> ,

< ><increment> ,

<Xorigin>,

< Xreference > ,

< Yincrement > ,

<Yorigin >,

< Yreference > < NL>

10 DIM Pr$ [300]
20 OUTPUT XXX;":SCOPE:WAVEFORM:PREAMBLE?"
30 ENTER XXX;Pr$
40 PRINT Pr$
50 END

HP 16528/16538
Programming Reference

PREAmble

PREAmble

Query Syntax:

Returned Format:

Example:

WAVeform Subsystem
26-12

query

The PREAmble query returns the preamble of the specified channel. The
channel is specified using the SOURce command.

The short form for PREAMBLE is PREAmble. This is an intentional
deviation from the normal truncation rule.

:SCOPe:WAVeform:[SOURce CHANnel{112};]PREAmble?

[:SCOPe:WAVeform:PREAmble]

<format>,

<type> ,

<points>,

<count> ,

< ><increment> ,

<Xorigin>,

< Xreference > ,

< Yincrement > ,

<Yorigin >,

< Yreference > < NL>

10 DIM Pr$ [300]
20 OUTPUT XXX;":SCOPE:WAVEFORM:PREAMBLE?"
30 ENTER XXX;Pr$
40 PRINT Pr$
50 END

HP 16528/16538
Programming Reference



RECord

RECord command/query

Ihe RECord command specifies the data you want to receive over the
bus. The choices are FULL or WINDOW. When FULL is chosen the
entire 2048 point record of the specified channel is transmitted over the
bus. In WINDOW mode, only the data displayed on screen will be
returned. Use the SOURce command to select the channel of interest.
Ihe query returns the present mode chosen.

COmmand Syntax: :SCOPe:WAVelorm:RECord {FULLIWNDow}

Example: oUTPUT xXX; " : scoPE :IJAV: souR cHANi :REC FULL"

Query Syntaxl :SCOPe:WAVetorm:RECord?

Returned Format: [:SCOPe:WAVeform:RECord] {FULLlWtNDow} < NL>

Example: 10 DIr.t t.lrg [1oo]
20 OUTPUT XXX ; " : SCOPE :WAVEF0RM: SOURCE CHANNELl :REC0RD?"

30 ENTTR XXX;l,Jr$

40 PR I NT [.lr$

50 END

HP 16528./16538
Programming Heference

WAVeform Subsystem
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RECord

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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RECord

command/query

The RECord command specifies the data you want to receive over the
bus. The choices are FULL or WINDOW. When FULL is chosen the
entire 2048 point record of the specified channel is transmitted over the
bus. In WINDOW mode, only the data displayed on screen will be
returned. Use the SOURce command to select the channel of interest.
The query returns the present mode chosen.

:SCOPe:WAVeform:RECord {FULL IWINDow}

OUTPUT XXX;":SCOPE:WAV:SOUR CHANl:REC FULL"

:SCOPe:WAVeform:RECord?

[:SCOPe:WAVeform:RECord] {FULL IWINDow} < NL>

10 DIM Wr$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:SOURCE CHANNEL1:RECORD?"
30 ENTER XXX;Wr$
40 PRINT Wr$
50 END

WAVeform Subsystem
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RECord

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 16528/16538
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RECord

command/query

The RECord command specifies the data you want to receive over the
bus. The choices are FULL or WINDOW. When FULL is chosen the
entire 2048 point record of the specified channel is transmitted over the
bus. In WINDOW mode, only the data displayed on screen will be
returned. Use the SOURce command to select the channel of interest.
The query returns the present mode chosen.

:SCOPe:WAVeform:RECord {FULL IWINDow}

OUTPUT XXX;":SCOPE:WAV:SOUR CHANl:REC FULL"

:SCOPe:WAVeform:RECord?

[:SCOPe:WAVeform:RECord] {FULL IWINDow} < NL>

10 DIM Wr$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:SOURCE CHANNEL1:RECORD?"
30 ENTER XXX;Wr$
40 PRINT Wr$
50 END

WAVeform Subsystem
26-13



SOURce

SOURce command/euery

The SOURce command specifies the channel that is to be used for all
subsequent waveform commands.

The query returns the presently selected chanael.

Command Syntax :SCOPe:wAVstorm:SOURca CMNnel{1 12}

Example: oUTPUT XXX;":SC0PE:lJAVEFoRll:SoURCE CHAIINELI"

Query Syntax: :SCOPe:wAVeform:SOURce?

Returned Format: [:SCOPe:WAVeform:SOURce] CF|ANndcN> <NL>

Example: 10 DIU [Jsg [1oo]
20 0UTPUT XXX; " : SC0PE : I'JAVEFORM: SOURCE?"

30 ENTER XXX;Us$

40 PRINT Us$

50 END

WAVeform Subsystem
26-14

HP 16s2B,/16538
Programming Reference

SOURce

SOURce

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

WAVeform Subsystem
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command/query

The SOURce command specifies the channel that is to be used for all
subsequent waveform commands.

The query returns the presently selected channel.

:SCOPe:WAVeform:SOURce CHANnel{112}

OUTPUT XXX;":SCOPE:WAVEFORM:SOURCE CHANNELl"

:SCOPe:WAVeform:SOURce?

[:SCOPe:WAVeform:SOURce] CHANnel<N> <NL>

10 DIM Ws$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:SOURCE?"
30 ENTER XXX;Ws$
40 PRINT Ws$
50 END

HP 16528/16538
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SOURce

SOURce

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

WAVeform SUbsystem
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command/query

The SOURce command specifies the channel that is to be used for all
subsequent waveform commands.

The query returns the presently selected channel.

:SCOPe:WAVeform:SOURce CHANnel{112}

OUTPUT XXX;":SCOPE:WAVEFORM:SOURCE CHANNELl"

:SCOPe:WAVeform:SOURce?

[:SCOPe:WAVeform:SOURce] CHANnel<N> <NL>

10 DIM Ws$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:SOURCE?"
30 ENTER XXX;Ws$
40 PRINT Ws$
50 END

HP 16528/16538
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TYPE

TYPE query

The TYPE quory returns the present acquisition tlpe which was specified
in the ACQuire subsystem.

Query Syntar: :SCoPe:wAVeform:WPE?

Retumed Fonnat: [:SCOPe:WAVeform:WP!]{NORmal I A\ERage I Acoumulate} < NL >

Example: 10 DIf{ r,,tg [1oo]
20 0UTPUT XXX; " : SCOPE : bJAVEF0RI'|: TYPE?"

30 ENTER XXX;l'lt$

40 PR I NT I't$
50 EilD

HP 16528/16538
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TYPE

Query Syntax:

Returned Format:

Example:
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TYPE

query

The TYPE query returns the present acquisition type which was specified
in the ACQuire subsystem.

:SCOPe:WAVeform:TYPE?

[:SCOPe:WAVeform:TYPE]{NORmal IAVERage IACCumulate} < NL>

10 DIM Wt$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:TYPE?"
30 ENTER XXX;Wt$
40 PRINT Wt$
50 END

WAVeform Subsystem
26-15

TYPE

Query Syntax:

Returned Format:

Example:
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TYPE

query

The TYPE query returns the present acquisition type which was specified
in the ACQuire subsystem.

:SCOPe:WAVeform:TYPE?

[:SCOPe:WAVeform:TYPE]{NORmal IAVERage IACCumulate} < NL>

10 DIM Wt$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:TYPE?"
30 ENTER XXX;Wt$
40 PRINT Wt$
50 END

WAVeform SUbsystem
26-15



VALid

VALid query

The VALid query checks the oscilloscope for acquired data. If a
measurement is completed, and data has been acquired by all channels,
then the query reports a 1. A 0 is reported 11 1e dalx has been acquired for
the last acquisition.

QuerySyntax: :SCOPe:wAVeform:VALid?

Returned Format: [:SCOPe:WAVeform:VALid] {0 | 1} < NLt

where:

0 :: = No data acquired

1 :: = Data has been acquired

Example: to DrM Dag [1oo]
20 0UTPUT XXX; " : SC0PE :UAVEFORM: VALID?"

30 ENTER XXX;Da$

40 PR I NT Da$

50 END

WAVeform Subsystem
2F16
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VALid

VALid query

The VALid query checks the oscilloscope for acquired data. If a
measurement is completed, and data has been acquired by all channels,
then the query reports a 1. A 0 is reported if no data has been acquired for
the last acquisition.

Query Syntax: :SCOPe:WAVeform:VAUd?

Returned Format: [:SCOPe:WAVeform:VAUd] {OI1}<NL>

where:

o
1

Example:

WAVeform Subsystem
26-16

:: = No data acquired

:: = Data has been acquired

10 DIM Da$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:VALID?"
30 ENTER XXX;Da$
40 PRINT Da$
50 END

HP 16528/16538
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VALid

VALid query

The VALid query checks the oscilloscope for acquired data. If a
measurement is completed, and data has been acquired by all channels,
then the query reports a 1. A 0 is reported if no data has been acquired for
the last acquisition.

Query Syntax: :SCOPe:WAVeform:VAUd?

Returned Format: [:SCOPe:WAVeform:VAUd] {OI1}<NL>

where:

o
1

Example:

WAVeform Subsystem
26-16

:: = No data acquired

:: = Data has been acquired

10 DIM Da$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:VALID?"
30 ENTER XXX;Da$
40 PRINT Da$
50 END

HP 16528/16538
Programming Reference



XlNCrement

XlNCrement
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The XlNCrement query returns the X-increment currently in tie
preamble. This value is the time between the consecutive data points.

Query Syntax: :SCOPe:wAVeform:XlNCrement?

Returned Format: [:SCOPe:WAVeform:XlNCrement] < value > < NL>

where:

<value > :: = X-increment value currently in preamble

Example: to DIl,l xi$[1oo]
?0 OUTPUT XXX ; " : SC0PE :WAVEF0RM :XINCREI'IINT?"

30 ENTER XXX ;X'i$

40 PRINT Xi$

50 END

query

WAVelorm Subsystem
2*17

XINCrement

XINCrement

query

The XINCrement query returns the X-increment currently in the
preamble. This value is the time between the consecutive data points.

Query Syntax: :SCOPe:WAVeform:XINCrement?

Returned Format: [:SCOPe:WAVeform:XINCrement] < value> < NL >

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = X-increment value currently in preamble

10 DIM Xi$[100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:XINCREMENT?"
30 ENTER XXX;Xi$
40 PRINT Xi$
50 END

WAVeform SUbsystem
26-17

XINCrement

XINCrement

query

The XINCrement query returns the X-increment currently in the
preamble. This value is the time between the consecutive data points.

Query Syntax: :SCOPe:WAVeform:XINCrement?

Returned Format: [:SCOPe:WAVeform:XINCrement] < value> < NL >

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = X-increment value currently in preamble

10 DIM Xi$[100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:XINCREMENT?"
30 ENTER XXX;Xi$
40 PRINT Xi$
50 END

WAVeform Subsystem
26-17



XORigin

XORigin

WAVelorm Subsystem
2F18

The XORigin query returns the X-origln value currently in the preamble.
The value represents the time of the first data point in memory with
respect to the trigger point.

Query Syntax: :SCoPe:wAVelorm:XoRigin?

Returned Format: [:SCOPe:WAVelorm:XORigin] <value > < NL >

where:

<value > ::= X-origin value currently in preamble

Example: to DrM xog [too]
20 0UTPUT XXX ; " : SCOPE :I'IAVEF0RM:XORigin?"

30 ENTER XXX;Xo$

40 PRINT Xo$

50 TND

query

HP 16528/16538
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XORigin

XORigin query

The XORigin query returns the X-origin value currently in the preamble.
The value represents the time of the fIrst data point in memory with
respect to the trigger point.

Query Syntax: :SCOPe:WAVeform:XORigin?

Returned Format: [:SCOPe:WAVeform:XORigin] <value> < NL>

where:

<value>

Example:

WAVeform Subsystem
26-18

:: = X-origin value currently in preamble

10 DIM Xo$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:XORigin?"
30 ENTER XXX;Xo$
40 PRINT Xo$
50 END

HP 16528/16538
Programming Reference

XORigin

XORigin query

The XORigin query returns the X-origin value currently in the preamble.
The value represents the time of the fIrst data point in memory with
respect to the trigger point.

Query Syntax: :SCOPe:WAVeform:XORigin?

Returned Format: [:SCOPe:WAVeform:XORigin] <value> < NL>

where:

<value>

Example:

WAVeform Subsystem
26-18

:: = X-origin value currently in preamble

10 DIM Xo$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:XORigin?"
30 ENTER XXX;Xo$
40 PRINT Xo$
50 END

HP 16528/16538
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XREFerence
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query

The XREFerence query returns the X-reference value in the preamble.
The value specifies the first data point in memory and is always 0.

Query Syntax: :SGOPe:WAVeform:XREFerence?

Returned Format: [:SCOPe:WAVelorm:XREFerence]<value> <NL>

where:

<value > :: = X-reference value in preamble

Example: 10 DrM xo$ [1oo]
20 OUTPUT XXX; " : SCOPE : bJAVEFORM : XREFerence?"

30 ENTTR XXX;Xo$

40 PRINT Xo$

50 END

WAVeform Subsystem
2F19

XREFerence

XREFerence

query

The XREFerence query returns the X-reference value in the preamble.
The value specifies the frrst data point in memory and is always o.

Query Syntax: :SCOPe:WAVeform:XREFerence?

Returned Format: [:SCOPe:WAVeform:XREFerence] <value> < NL>

where:

<value>

Example:

HP 16528/16538
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:: = X-reference value in preamble

10 DIM Xo$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:XREFerence?"
30 ENTER XXX;Xo$
40 PRINT Xo$
50 END

WAVeform Subsystem
26-19

XREFerence

XREFerence

query

The XREFerence query returns the X-reference value in the preamble.
The value specifies the frrst data point in memory and is always o.

Query Syntax: :SCOPe:WAVeform:XREFerence?

Returned Format: [:SCOPe:WAVeform:XREFerence] <value> < NL>

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = X-reference value in preamble

10 DIM Xo$ [100J
20 OUTPUT XXX;":SCOPE:WAVEFORM:XREFerence?"
30 ENTER XXX;Xo$
40 PRINT Xo$
50 END

WAVeform Subsystem
26-19



YlNCrement

YlNGrement

WAVeform Subsystem
2&20

query

The YlNCrement query returns the Y-increment currently in the
preamble. This value is the voltage difference between consecutive data
values.

Query Syntax: :SCOP€:WAVeform:YlNorement?

Returned Format: [:SCOPe:WAVeform:YlNCrement]<value> <NL>

where:

<value > :: = Y-increment value currently in preamble

Example: 10 DrM Y i$ [1oo]
20 0UTPUT XXX ; " : SCOPE :|'IAVEFORM: YINCREMENT?"

30 ENTER XXX; Y i $

40 PRINT Yi$

50 END

HP 16528/16538
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YINCrement

YINCrement query

The YINCrement query returns the Y-increment currently in the
preamble. This value is the voltage difference between consecutive data
values.

Query Syntax: :SCOPe:WAVeform:YINCrement?

Returned Format: [:SCOPe:WAVeform:YINCrement] <value> < NL>

where:

<value>

Example:

WAVeform Subsystem
26-20

:: = V-increment value currently in preamble

10 DIM Yi$[lOO]
20 OUTPUT XXX;":SCOPE:WAVEFORM:YINCREMENT?"
30 ENTER XXX;Yi$
40 PRINT Yi$
50 END

HP 16528/16538
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YINCrement

YINCrement query

The YINCrement query returns the Y-increment currently in the
preamble. This value is the voltage difference between consecutive data
values.

Query Syntax: :SCOPe:WAVeform:YINCrement?

Returned Format: [:SCOPe:WAVeform:YINCrement] <value> < NL>

where:

<value>

Example:

WAVeform Subsystem
26-20

:: = V-increment value currently in preamble

10 DIM Yi$[lOO]
20 OUTPUT XXX;":SCOPE:WAVEFORM:YINCREMENT?"
30 ENTER XXX;Yi$
40 PRINT Yi$
50 END

HP 16528/16538
Programming Reference
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YORigin
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The YORign query returns the Y-origin value currently in the preamble.
This value is the voltage at the center of the screen.

QuerySyntax: :SCOPe:WAVeform:YORigin?

Returned Format: [:SCOPe:WAVelorm:YORigin]<value> <NL>

where:

< value > :: : Y-origin value currently in preamble

Example: 10 Drtl Yog [1oo]
20 0UTPUT XXX; " : SCOPE :}JAVEF0RM : YORigin?"

30 ENTER XXX; Yo$

40 PRINT Yo$

50 END

query

WAVeform Subsystem
2*21

YORigin

YORigin

query

The YORigin query returns the V-origin value currently in the preamble.
This value is the voltage at the center of the screen.

Query Syntax: :SCOPe:WAVeform:YORigin?

Returned Format: [:SCOPe:WAVeform:YORigin] <value> < NL>

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = Y-origin value currently in preamble

10 DIM Yo$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:YORigin?"
30 ENTER XXX;Yo$
40 PRINT Yo$
50 END

WAVeform Subsystem
26-21

YORigin

YORigin

query

The YORigin query returns the V-origin value currently in the preamble.
This value is the voltage at the center of the screen.

Query Syntax: :SCOPe:WAVeform:YORigin?

Returned Format: [:SCOPe:WAVeform:YORigin] <value> < NL>

where:

<value>

Example:

HP 16528/16538
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:: = Y-origin value currently in preamble

10 DIM Yo$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:YORigin?"
30 ENTER XXX;Yo$
40 PRINT Yo$
50 END

WAVeform Subsystem
26-21



YREFerence

YREFerence

WAVeform Subsystem
2F22

query

The YREFerence query returns the Y-reference value in the preamble.
The value specifies the data value at center screen where Y-origin occurs.

Query Syntax: :SCOPe:WAVeform:YREFerence?

Returned FOrmat: [:SCOPe:WAVeform:YREFerence]<value> <NL>

where:

<value > :: = Y-reference value in preamble

Example: 10 DrM Yog [too]
20 OUTPUT XXX; " : SC0PE :bJAVEFORM: YREFerence?"

30 ENTER XXX; Yo$

40 PRINT Yo$

50 END

HP 16528.116538
Programming Reference

YREFerence

YREFerence query

The YREFerence query returns the V-reference value in the preamble.
The value specifies the data value at center screen where Y-origin occurs.

Query Syntax: :SCOPe:WAVeform:YREFerence?

Returned Format: [:SCOPe:WAVeform:YREFerence] <value > <NL>

where:

<value>

Example:

WAVeform Subsystem
26-22

:: = V-reference value in preamble

10 DIM Yo$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:YREFerence?"
30 ENTER XXX;Yo$
40 PRINT Yo$
50 END

HP 16528/16538
Programming Reference

YREFerence

YREFerence query

The YREFerence query returns the V-reference value in the preamble.
The value specifies the data value at center screen where Y-origin occurs.

Query Syntax: :SCOPe:WAVeform:YREFerence?

Returned Format: [:SCOPe:WAVeform:YREFerence] <value > <NL>

where:

<value>

Example:

WAVeform Subsystem
26-22

:: = V-reference value in preamble

10 DIM Yo$ [100]
20 OUTPUT XXX;":SCOPE:WAVEFORM:YREFerence?"
30 ENTER XXX;Yo$
40 PRINT Yo$
50 END

HP 16528/16538
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MEASure Subsystem 27
Introduction

HP 16528/16538
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The instructions in the MEASure subsystem are used to make automatic
piuametric measurements on displayed waveforms. The instructions :ue:

o ALL
o FALLTime
o FREQuency
o NWIDth
o OVERShoot
o PERiod
o PRESHoot
o PWIDth
o RISETime
o SOURce
o VAMPlitude
. VBASe
o VIVIAX
o Vl\dIN
o \IPP
o VTOP

Before using any of the MEASure subsystem queries, be sure that you
have used to SOURce command to specify which channel is to be used.
All subsequent measurements will be made from that channel's waveform.

If a waveform characteristic cannot be measure4 the instrument responds
with 9.9E +37.

MEASure Subsystern
27-1

MEASure SUbsystem 27
Introduction

HP 16528/16538
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The instructions in the MEASure subsystem are used to make automatic
parametric measurements on displayed waveforms. The instructions are:

• ALL

• FALLTime

• FREQuency

• NWIDth

• OVERShoot

• PERiod

• PRESHoot

• PWIDth

• RISETime

• SOURce

• VAMPlitude

• VBASe

• VMAX

• VMIN

• VPP

• VTOP

Before using any of the MEASure subsystem queries, be sure that you
have used to SOURce command to specify which channel is to be used.
All subsequent measurements will be made from that channel's waveform.

If a waveform characteristic cannot be measured, the instrument responds
with 9.9E +37.

MEASure Subsystem
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MEASure SUbsystem 27
Introduction
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The instructions in the MEASure subsystem are used to make automatic
parametric measurements on displayed waveforms. The instructions are:

• ALL

• FALLTime

• FREQuency

• NWIDth

• OVERShoot

• PERiod

• PRESHoot

• PWIDth

• RISETime

• SOURce

• VAMPlitude

• VBASe

• VMAX

• VMIN

• VPP

• VTOP

Before using any of the MEASure subsystem queries, be sure that you
have used to SOURce command to specify which channel is to be used.
All subsequent measurements will be made from that channel's waveform.

If a waveform characteristic cannot be measured, the instrument responds
with 9.9E +37.

MEASure Subsystem
27-1



Frequency

Period

Peak-to-Peak

Positive Pulse Width

Negative Pulse Width

Risetime

Falltime

Preshoot and
Overshoot

Preshoot

Overshoot

MEASure Subsystem
27-2

The following characteristics can be measured:

The frequency of the first complete cycle displayed is measured using the
50Vo level.

The period of the fust displayed waveform is measured at the 50Vo level.

The absoluls minimum and the ma,ximum voltages for the selected source
are measured.

Pulse width is measured at the 50Vo level of the first displayed pulse.

Pulse width is measured at the SAVo level of the first displayed pulse.

The risetime of the first displayed rising edge is measured. To obtain the
best possible measurement accuracy, select the fastest sweep speed while
keeping the rising edge on the display. The risetime is determined by
measuriog ti-e at the L}Vo and the%)Vo voltage points of the rising edge.

Falltime is measured between the L0% and the X)Vo points of the first
displayed falling edge. To obtain the best possible measurement accuracy,
select the fastest sweep speed possible while keeping the fa[ing edge on
the display.

Preshoot and overshoot measure the perturbation on a waveform above or
below the top and base voltages.

is a perturbation before a rising or a fa[ing edge and measured as a

percentage of the top-base voltage.

is a perturbation after a rising or falling edge and is measured as a

percentage of the top-base voltage.

For complete details of the mqmurement algorittms; refer to the
Front-panel Operating Reference Manuol.

Refer to figur e 27-L for the MEASure subsystem syntat diagram.
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Frequency

Period

Peak-to-Peak

Positive Pulse Width

Negative Pulse Width

Risetime

Falltime

Preshoot and
Overshoot

Preshoot

Overshoot

MEASure Subsystem
27-2

The following characteristics can be measured:

The frequency of the frrst complete cycle displayed is measured using the
50% level.

The period of the frrst displayed waveform is measured at the 50% level.

The absolute minimum and the maximum voltages for the selected source
are measured.

Pulse width is measured at the 50% level of the fIrst displayed pulse.

Pulse width is measured at the 50% level of the fIrst displayed pulse.

The risetime of the frrst displayed rising edge is measured. To obtain the
best possible measurement accuracy, select the fastest sweep speed while
keeping the rising edge on the display. The risetime is determined by
measuring time at the 10% and the 90% voltage points of the rising edge.

Falltime is measured between the 10% and the 90% points of the fIrst
displayed falling edge. To obtain the best possible measurement accuracy,
select the fastest sweep speed possible while keeping the falling edge on
the display.

Preshoot and overshoot measure the perturbation on a waveform above or
below the top and.base voltages.

is a perturbation before a rising or a falling edge and measured as a
percentage of the top-base voltage.

is a perturbation after a rising or falling edge and is measured as a
percentage of the top-base voltage.

For complete details of the measurement algorithms, refer to the
Front-panel Operating Reference Manual.

Refer to figure 27-1 for the MEASure subsystem syntax diagram.
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Frequency

Period

Peak-to-Peak

Positive Pulse Width

Negative Pulse Width

Risetime

Falltime

Preshoot and
Overshoot

Preshoot

Overshoot

MEASure Subsystem
27-2

The following characteristics can be measured:

The frequency of the frrst complete cycle displayed is measured using the
50% level.

The period of the frrst displayed waveform is measured at the 50% level.

The absolute minimum and the maximum voltages for the selected source
are measured.

Pulse width is measured at the 50% level of the fIrst displayed pulse.

Pulse width is measured at the 50% level of the fIrst displayed pulse.

The risetime of the frrst displayed rising edge is measured. To obtain the
best possible measurement accuracy, select the fastest sweep speed while
keeping the rising edge on the display. The risetime is determined by
measuring time at the 10% and the 90% voltage points of the rising edge.

Falltime is measured between the 10% and the 90% points of the fIrst
displayed falling edge. To obtain the best possible measurement accuracy,
select the fastest sweep speed possible while keeping the falling edge on
the display.

Preshoot and overshoot measure the perturbation on a waveform above or
below the top and.base voltages.

is a perturbation before a rising or a falling edge and measured as a
percentage of the top-base voltage.

is a perturbation after a rising or falling edge and is measured as a
percentage of the top-base voltage.

For complete details of the measurement algorithms, refer to the
Front-panel Operating Reference Manual.

Refer to figure 27-1 for the MEASure subsystem syntax diagram.
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: MEASu r e

FALLT ime?

FREQu ency?

NWIDth?

OVERSh oo t ?

PERiod?

PRESHoo t ?

PWIDth?

RISET irne?

SOUR c e chonne l-#

SOURc e ?

VAMP I i tude?

VTOP?

channel_# : an integer {1 | 21.

HP 16528/16538
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Figure 27-1. MEASure Subsystem Syntax Diagram

MEASure Subsystem
27-3

FALL Time? I---------------------------~

FREQuency? I-------------------------------.,~

NWIDth? I----------------------------~

OVERShoo t? 1-------------------------------.,..,

PER i od? I----------------------------~

PRESHoot? I----------------------------~

PWIDth? I----------------------------~

RI SET i me? I---------------------------~

SOURce? 1-----------------------------..;

VAMP I i tude? I---------------------------~

VBASe? I----------------------------~

VMAX? I------------------------------~

VMIN? 1-----------------------------.-,

VPP? I------------------------------~

I ~----------------------------,~ 16530502

channel_# = an integer {l I 2}.

Figure 27-1. MEASure Subsystem Syntax Diagram
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MEASure Subsystem
27-3

ALL? )-----------------------------~

FALL Time? )---------------------------~

FREQu ency? J-------------------------------l~

NWIDth? )----------------------------~

OVERShoo t? J-------------------------------l..,

PERi ad? I----------------------------~

PRESHaot? J----------------------------~

PWIDth? )----------------------------~

RI SET i me? I---------------------------~

SOURce? )-----------------------------..;

VAMP I i tude? J---------------------------~

VBASe? )----------------------------~

VMAX? J------------------------------~

VMIN? f-----------------------------.,

VPP? J------------------------------....-..t

I VTQP?.- ,
~ 16530502

channel_# = an integer {l I 2}.

Figure 27-1. MEASure Subsystem Syntax Diagram
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MEASure

MEASure selector

The MEASure selector is used as part of a compound command header
to access 1trs seltings found in oscilloscope's Measure menu. It always
follows the SCOPg selector because it selects a branch below the SCOPe
level in the command tree.

CommandSyntax: :SCoPe:MEASure

Example: oUTPUT XXX; ": SCoPE: MEASURE: S0URCE CHANz"

I
tllii All queries in this subsystem return the measurement results of the last

NOte f channelspecifiedbythesOURcecommand.Ifyouwantmeasurement
results from the other channel, you must use the SOURce command
before using any of the queries.

MEASure Subsystem
27-4

HP 16528/16538
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MEASure

MEASure

Command Syntax:

Example:

I
Note"

MEASure Subsystem
27-4

selector

The MEASure selector is used as part of a compound command header
to access the settings found in oscilloscope's Measure menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:MEASure

OUTPUT XXX; ":SCOPE:MEASURE:SOURCE CHAN2"

All queries in this subsystem return the measurement results of the last
channel specified by the SOURce command. If you want measurement
results from the other channel, you must use the SOURce command
before using any of the queries.

HP 16528/16538
Programming Reference

MEASure

MEASure

Command Syntax:

Example:

I
Note"

MEASure Subsystem
27-4

selector

The MEASure selector is used as part of a compound command header
to access the settings found in oscilloscope's Measure menu. It always
follows the SCOPe selector because it selects a branch below the SCOPe
level in the command tree.

:SCOPe:MEASure

OUTPUT XXX; ":SCOPE:MEASURE:SOURCE CHAN2"

All queries in this subsystem return the measurement results of the last
channel specified by the SOURce command. If you want measurement
results from the other channel, you must use the SOURce command
before using any of the queries.

HP 16528/16538
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ALL
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query

The ALL query makes a set of measurements on the displayed waveform
using the selected souroe.

Query Syntax: :SCOPe:MEASure:[SOURce CFlANnel{ 1 | 2h]ALL?

Returned Format: [:SCOPe:MEASure:ALLPERiod] <real number>;

[RlSETime] <real number>;

[FALLTime] < real number > ;

[FREQuency] <real number>;

[PWlDtH] <real number>;

[NWlDtHl <real number>;

[VPP] <real number>;

[VAMPlitude] < real number > ;

[PRESHoot] <real number>;

[OVERShoot] <real number> <NL>

Example: 10 D I t',t Query$ [300]
20 IPRINTER IS 7OL ITHIS LINE SENDS RESULTS TO PRINTER

30 0UTPUT XXX; " : SC0Pt : MEASURE : S0UR CHAN1"

40 OUTPUT XXX; " : SC0P[ : MEASURE : ALL?"

50 ENTER XXX; Query$

60 Queryg=Query$ IPOS(Queryg, " ; ")*1]
70 L00P

80 I=P0S(Query$,";")
90 EXIT IF NOT I

100 PRINT Query$ [1, I-1]
1 10 Query$=Query$ [l+1]
T2O END LOOP

130 PRINT Query$

140 PRINTER IS 1

150 tND

MEASure Subsystem
27-5

ALL

Query Syntax:

Returned Format:

Example:
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ALL

query

The ALL query makes a set of measurements on the displayed waveform
using the selected source.

:SCOPe:MEASure:[SOURce CHANnel{112};]ALL?

[:SCOPe:MEASure:ALL PERiod] < real number>;

[RISETime] < real number> ;

[FALLTime] < real number> ;

[FREQuency] < real number> ;

[PWIDtH] < real number> ;

[NWIDtH] < real number> ;

[VPP] < real number> ;

[VAMPlitude] <real number>;

[PRESHoot] < real number> ;

[OVERShoot] < real number> < NL >

10 DIM Query$[300]
20 !PRINTER IS 701 !THIS LINE SENDS RESULTS TO PRINTER
30 OUTPUT XXX;":SCOPE:MEASURE:SOUR CHANl"
40 OUTPUT XXX;":SCOPE:MEASURE:ALL?"
50 ENTER XXX;Query$
60 Query$=Query$[POS(Query$,";")+l]
70 LOOP
80 I=POS(Query$,";")
90 EXIT IF NOT I
100 PRINT Query$[I,I-1]
110 Query$=Query$[I+l]
120 END LOOP
130 PRINT Query$
140 PRINTER IS 1

150 END

MEASure Subsystem
27-5

ALL

Query Syntax:

Returned Format:

Example:
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ALL

query

The ALL query makes a set of measurements on the displayed waveform
using the selected source.

:SCOPe:MEASure:[SOURce CHANnel{112};]ALL?

[:SCOPe:MEASure:ALL PERiod] < real number>;

[RISETime] < real number> ;

[FALLTime] < real number> ;

[FREQuency] < real number> ;

[PWIDtH] < real number> ;

[NWIDtH] < real number> ;

[VPP] < real number> ;

[VAMPlitude] <real number>;

[PRESHoot] < real number> ;

[OVERShoot] < real number> < NL >

10 DIM Query$[300]
20 !PRINTER IS 701 !THIS LINE SENDS RESULTS TO PRINTER
30 OUTPUT XXX;":SCOPE:MEASURE:SOUR CHANl"
40 OUTPUT XXX;":SCOPE:MEASURE:ALL?"
50 ENTER XXX;Query$
60 Query$=Query$[POS(Query$,";")+l]
70 LOOP
80 I=POS(Query$,";")
90 EXIT IF NOT I
100 PRINT Query$[I,I-1]
110 Query$=Query$[I+l]
120 END LOOP
130 PRINT Query$
140 PRINTER IS 1

150 END

MEASure Subsystem
27-5



FALLT|me

FALLTime query

The FALLTime query makes a fall time measurement on the selected
channel. The measurement is made benveen the X)Vo to the L0% voltage
point of the first faling edge displayed on screen.

,d The short form of FALLTIME is FALLTime. This is an intentional
NOtg t deviationofthenormaltruncationrule.

Query Syntax! :SCOPe:MEASure:[SOURce CHANnel{1 l2};JFALLTime?

Returned Forffiat: [:SCOPe:MEASure:FALLTime] <value > < NL>

where:

<value> ::= time in seconds between 10",6 and 90% voltage points

Example: to DrM Ft$ [too]
20 0UTPUT XXX; " : SC0PE :i'IEASURE : SOURCE CHANNEL2 ; FALLTIME?"

30 ENTER XXX;Ft$

40 PRINT Ft$

50 END

MEASure Subsystem
27-6

HP 16528/16s38
Programming Reference

FALLTime

FALLTime

I
Note III

Query Syntax:

Returned Format:

where:

<value>

Example:

MEASure SUbsystem
27-6

query

The FALLTime query makes a fall time measurement on the selected
channel. The measurement is made between the 90% to the 10% voltage
point of the frrst falling edge displayed on screen.

The short form of FALLTIME is FALLTime. This is an intentional
deviation of the normal truncation rille.

:SCOPe:MEASure:[SOURce CHANnel{112};]FALLTime?

[:SCOPe:MEASure:FALLTime] <value> <NL>

:: = time in seconds between 10% and 90% voltage points

10 DIM Ft$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL2;FALLTIME?"
30 ENTER XXX;Ft$
40 PRINT Ft$
50 END

HP 16528/16538
Programming Reference

FALLTime

FALLTime

I
Note II

Query Syntax:

Returned Format:

where:

<value>

Example:

MEASure SUbsystem
27-6

query

The FALLTime query makes a fall time measurement on the selected
channel. The measurement is made between the 90% to the 10% voltage
point of the frrst falling edge displayed on screen.

The short form of FALLTIME is FALLTime. This is an intentional
deviation of the normal truncation rille.

:SCOPe:MEASure:[SOURce CHANnel{112};]FALLTime?

[:SCOPe:MEASure:FALLTime] <value> <NL>

:: = time in seconds between 10% and 90% voltage points

10 DIM Ft$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL2;FALLTIME?"
30 ENTER XXX;Ft$
40 PRINT Ft$
50 END

HP 16528/16538
Programming Reference



FREQuency

FREQuency

HP 16528/16538
Programming Relerence

The FREQency query makes a frequency measurement on the selected
channel. The measurement is made using the first complete displayed
cycle at the 5OVo voltage level.

Query Syntax: :SCOPe:MEASure: [SOURce CHANnel{ 1 | 2};]FREQuency?

Returned Format: [:MEAsure:FREQuencyl <value> <NL>

where:

<value > :: = frequency in HerE

Example: 10 DIlt Frcy$[100]

20 0UTPUT XXX; " : SCOPE : MEASURE : S0UR CHANl ; FREQ?"

30 ENTER XXX; FTcy$

40 PRINT Frcy$

50 END

query

MEASure Subsystem
27-7

FREQuency

FREQuency

query

The FREQency query makes a frequency measurement on the selected
channel. The measurement is made using the frrst complete displayed
cycle at the 50% voltage level.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]FREQuency?

Returned Format: [:MEAsure:FREQuency] <value> <NL>

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = frequency in Hertz

10 DIM Frcy$[100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOUR CHANl;FREQ?"
30 ENTER XXX;Frcy$
40 PRINT Frcy$
50 END

MEASure Subsystem
27-7

FREQuency

FREQuency

query

The FREQency query makes a frequency measurement on the selected
channel. The measurement is made using the frrst complete displayed
cycle at the 50% voltage level.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]FREQuency?

Returned Format: [:MEAsure:FREQuency] <value> <NL>

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = frequency in Hertz

10 DIM Frcy$[100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOUR CHANl;FREQ?"
30 ENTER XXX;Frcy$
40 PRINT Frcy$
50 END

MEASure Subsystem
27-7



NWlDth

NWtDth

MEASure Subsystem
27-8

query

The NWIDth query makes a negative width time measurement on the
selected channel. The measurement is made betweenthe 50Vo points of
the first falling and the next rising edge displayed on screen.

Query Syntax: :SCOPe:MEASure: [SOURce CHANnel{1 l2hlNWDth?

Returned Format: [:SCOPe:MEASure:NWlDth] <value> <NL>

where:

<value > :: = negative pulse width in seconds

Example: 10 DIll Nwg [1oo]
20 0UTPUT XXX; " : SC0PE : MEASURE : SOURCE CHAN2 ; NIJI D?"

30 ENTER XXX;Nw$

40 PRINT Nw$

50 END

HP 16s2Bl16538
Programming Reference

NWIDth

NWIDth query

The NWIDth query makes a negative width time measurement on the
selected channel. The measurement is made between the 50% points of
the frrst falling and the next rising edge displayed on screen.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]NWIDth?

Returned Format: [:SCOPe:MEASure:NWIDth] <value> <NL>

where:

<value>

Example:

MEASure SUbsystem
27-8

:: = negative pulse width in seconds

10 DIM Nw$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN2;NWID?"
30 ENTER XXX;Nw$
40 PRINT Nw$
50 END

HP 16528/16538
Programming Reference

NWIDth

NWIDth query

The NWIDth query makes a negative width time measurement on the
selected channel. The measurement is made between the 50% points of
the frrst falling and the next rising edge displayed on screen.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]NWIDth?

Returned Format: [:SCOPe:MEASure:NWIDth] <value> <NL>

where:

<value>

Example:

MEASure SUbsystem
27-8

:: = negative pulse width in seconds

10 DIM Nw$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN2;NWID?"
30 ENTER XXX;Nw$
40 PRINT Nw$
50 END

HP 16528/16538
Programming Reference



OVERShoot

OVERshoot query

The OVERShoot query makes an overshoot measurement on the selected
channel. The measurement is made by fiodiog a distortion following the
first major transition. The result is the ratio of VMAX or MvIIN vs.

VAMPlitude.

The short form of OVERSHOOT is OVERShoot. This is an intentional
deviation from the normal truncation rule.Note |!$

Query Syntaxt :SCOPe:MEASure:[SOUFtce CHANnel{1 l2};]OVERShoot?

Returned Format: [:SCOPe:MEASure:OVERShoot] <value > < NL>

where:

<value > :: = rdtio of overshoot to Vamplitude

Example: 1o DIM ovs$[1oo]

?0 OUTPUT XXX; ": SCOPE: MEASURI S0URCE CHANI ;OVER?"

30 ENTER XXX;0vs$

40 PRINT Ovs$

50 END

HP 16528/16538
Programming Reference

MEASure Subsystem
27-g

OVERShoot

I
Note"

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
Programming Reference

OVERShoot

query

The OVERShoot query makes an overshoot measurement on the selected
channel. The measurement is made by fmding a distortion following the
first major transition. The result is the ratio of VMAX or VMIN vs.
VAMPlitude.

The short form of OVERSHOOT is OVERShoot. This is an intentional
deviation from the normal truncation rule.

:SCOPe:MEASure:[SOURce CHANnel{112};]OVERShoot?

[: SCOPe: MEASure:OVERShoot] <value> < NL>

:: = ratio of overshoot to Vamplitude

10 DIM Ovs$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE SOURCE CHANl;OVER?"
30 ENTER XXX;Ovs$
40 PRINT Ovs$
50 END

MEASure Subsystem
27-9

OVERShoot

I

Note '"

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
Programming Reference

OVERShoot

query

The OVERShoot query makes an overshoot measurement on the selected
channel. The measurement is made by fmding a distortion following the
first major transition. The result is the ratio of VMAX or VMIN vs.
VAMPlitude.

The short form of OVERSHOOT is OVERShoot. This is an intentional
deviation from the normal truncation rule.

:SCOPe:MEASure:[SOURce CHANnel{112};]OVERShoot?

[: SCOPe: MEASure:OVERShoot] <value> < NL>

:: = ratio of overshoot to Vamplitude

10 DIM Ovs$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE SOURCE CHANl;OVER?"
30 ENTER XXX;Ovs$
40 PRINT Ovs$
50 END

MEASure Subsystem
27-9



PERiod

PERiod

MEASure Subsystem
27-10

query

The PERiod query makes a period measluement on the selected channel.
The measurement equivalent to the inverse of frequency.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{1 l2};]PERiod?

Returned Format: [:SCOPe:MEASure:PERiod] <value> <NL>

where:

<value > :: = waveform period in seconds

Example: to DrM Pd$ [1oo]
?0 0UTPUT XXX; " : SC0PE :MEASURE : S0URCt CHANNELl ;PERI0D?"

30 ENTER XXX;Pd$

40 PRINT Pd$

50 END

HP 16528/16538
Programming Reference

PERiod

PERiod query

The PERiod query makes a period measurement on the selected channel.
The measurement equivalent to the inverse of frequency.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]PERiod?

Returned Format: [:SCOPe:MEASure:PERiod] <value> < NL>

where:

<value>

Example:

MEASure Subsystem
27-10

:: = waveform period in seconds

10 DIM Pd$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL1;PERIOD?"
30 ENTER XXX;Pd$
40 PRINT Pd$
50 END

HP 16528/16538
Programming Reference

PERiod

PERiod query

The PERiod query makes a period measurement on the selected channel.
The measurement equivalent to the inverse of frequency.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]PERiod?

Returned Format: [:SCOPe:MEASure:PERiod] <value> < NL>

where:

<value>

Example:

MEASure Subsystem
27-10

:: = waveform period in seconds

10 DIM Pd$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL1;PERIOD?"
30 ENTER XXX;Pd$
40 PRINT Pd$
50 END

HP 16528/16538
Programming Reference
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PRESHoot query

The PRESI{oot query makes the preshoot measurement on the selected
chanttel. The measurement is made by fiodiog a distortion which precedes
the first major transition on screen. The result is the ratio of VMAX or
VIWIN vs. VAMPlitude.

,fel The short form of PRESHOOT is PRESHoot. This is an intentional
NOtg il deviationofthenormaltruncationrule.

Query Syntaxl :SCOPe:MEASure:[SOURce CHANnel{1 l2};JPRESHoot?

Returned Forffiat: [:SCOPe:MEASure:PRESHoot] <value > < NL>

where:

< value > :: : ratio of preshoot to Vamplitude

Example: 1o Drlt Prs$ [1oo]
20 OUTPUT XXX; " : SCOPE :MEASURT :CHANNELZ;PRESH?"

30 ENTER XXX; Prs$

40 PRINT Prs$

50 END

HP 16528/16538
Programming Reference

MEASure Subsystem
27-11

PRESHoot

I
Note fiji

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
Programming Reference

PRESHoot

query

The PRESHoot query makes the preshoot measurement on the selected
channel. The measurement is made by fmding a distortion which precedes
the first major transition on screen. The result is the ratio of VMAX or
VMIN vs. VAMPlitude.

The short form of PRESHOOT is PRESHoot. This is an intentional
deviation of the normal truncation rule.

:SCOPe:MEASure:[SOURce CHANnel{112};]PRESHoot?

[:SCOPe:MEASure:PRESHoot] <value> < NL>

:: = ratio of preshoot to Vamplitude

10 DIM Prs$ [lOOJ
20 OUTPUT XXX;":SCOPE:MEASURE:CHANNEL2;PRESH?"
30 ENTER XXX;Prs$
40 PRINT Prs$
50 END

MEASure Subsystem
27-11

PRESHoot

I

Note '"

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
Programming Reference

PRESHoot

query

The PRESHoot query makes the preshoot measurement on the selected
channel. The measurement is made by fmding a distortion which precedes
the first major transition on screen. The result is the ratio of VMAX or
VMIN vs. VAMPlitude.

The short form of PRESHOOT is PRESHoot. This is an intentional
deviation of the normal truncation rule.

:SCOPe:MEASure:[SOURce CHANnel{112};]PRESHoot?

[:SCOPe:MEASure:PRESHoot] <value> < NL>

:: = ratio of preshoot to Vamplitude

10 DIM Prs$ [lOOJ
20 OUTPUT XXX;":SCOPE:MEASURE:CHANNEL2;PRESH?"
30 ENTER XXX;Prs$
40 PRINT Prs$
50 END

MEASure Subsystem
27-11



PWlDth

PWlDth

MEASure Subsystem
27-12

The PWIDth query makes a positive pulse width measurement on the
selected channsl. The measurement is made by fioding the time difference
between the 50Vo points of the first rising and the next falling edge
displayed on screen.

Query Syntax: :SCOP9:MEASure: [SOUFce Cl-lANnel{ 1 I 2i;]nMDth?

Returned Format: [:SCOPe:MEASure:PWDth] <value> <NL>

where:

<value > :: - positive pulse width in seconds

Example: 10 DIM Pwg [1oo]
20 0UTPUT XXX ; " : SCOPI : MEASURE : S0URCE CHANNEL 2:PVIDTH?"

30 TNTER XXX; Pw$

40 PRINT Pw$

50 END

guery

HP 1652B.,/16s38
Programming Reference

PWIDth

PWIDth query

The PWIDth query makes a positive pulse width measurement on the
selected channel. The measurement is made by fmding the time difference
between the 50% points of the frrst rising and the next falling edge
displayed on screen.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]PWIDth?

Returned Format: [:SCOPe: MEASure:PWIDth] <value> < NL>

where:

<value>

Example:

MEASure Subsystem
27-12

:: = positive pulse width in seconds

10 DIM Pw$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL2;PWIDTH?"
30 ENTER XXX;Pw$
40 PRINT Pw$
50 END

HP 16528/16538
Programming Reference

PWIDth

PWIDth query

The PWIDth query makes a positive pulse width measurement on the
selected channel. The measurement is made by fmding the time difference
between the 50% points of the frrst rising and the next falling edge
displayed on screen.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]PWIDth?

Returned Format: [:SCOPe: MEASure:PWIDth] <value> < NL>

where:

<value>

Example:

MEASure Subsystem
27-12

:: = positive pulse width in seconds

10 DIM Pw$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL2;PWIDTH?"
30 ENTER XXX;Pw$
40 PRINT Pw$
50 END

HP 16528/16538
Programming Reference
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RlSETime

HP 16s28/16s38
Programming Reference

,fA The short form of RISETIME is RISETime. This is an intentional
NOte iA deviation from the normal truncation rule.

Query Syntax: :scoPe:MEASure:[soURce cHANnet{ 1 lzhJRtSETime?

Returned Format: [:SCOPe:MEASure:RlSETimeJ <vatue > < NL>

where:

<value > :: = risetime in seconds

Example: 1o Drt'l Tr$ [1oo]
?0 OUTPUT XXX; ": SC0PE :MEASURE :S0URCE CHANNELl ;RISETIME?"

30 ENTER XXX; Tr$

40 PRINT Tr$

50 END

query

The RISETime query makes a risetime measurement on the selected
channel by fiodiog the LUVo and 90Vo voltage levels of the first rising edge
displayed on screen.

MEASure Subsystem
27-13

RISETime

I
Note II

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
Programming Reference

RISETime

query

The RISETime query makes a risetime measurement on the selected
channel by fmding the 10% and 90% voltage levels of the frrst rising edge
displayed on screen.

The short form of RISETIME is RISETime. This is an intentional
deviation from the normal truncation rule.

:SCOPe:MEASure:[SOURce CHANnel{1/2};]RISETime?

[:SCOPe:MEASure:RISETime] <value> < NL>

:: = risetime in seconds

10 DIM Tr$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SQURCE CHANNELl;RISETIME?"
30 ENTER XXX;Tr$
40 PRINT Tr$
50 END

MEASure Subsystem
27-13

RISETime

I
Note"

Query Syntax:

Returned Format:

where:

<value>

Example:

HP 16528/16538
Programming Reference

RISETime

query

The RISETime query makes a risetime measurement on the selected
channel by fmding the 10% and 90% voltage levels of the frrst rising edge
displayed on screen.

The short form of RISETIME is RISETime. This is an intentional
deviation from the normal truncation rule.

:SCOPe:MEASure:[SOURce CHANnel{1/2};]RISETime?

[:SCOPe:MEASure:RISETime] <value> < NL>

:: = risetime in seconds

10 DIM Tr$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SQURCE CHANNELl;RISETIME?"
30 ENTER XXX;Tr$
40 PRINT Tr$
50 END

MEASure Subsystem
27-13
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SOURce

MEASure Subsystem
27-14

command/Query

The SOURce comnand specifies the source to be used for subsequent
measurements. If the source is not specified, the last waveform source is
assumed.

Ihe query returns the presently specified channel.

Command Syntax: :SCOPe:MEASure:SOURce <source>

where:

<source> !i= t1 lZ1'

Example: oUTPUT XXX; " : scoPE : MEASURE : SoURCE CHANI"

Query Syntax! :SCOPe:MEASure:SOURce?

Returned Format: [:SCOPe:MEASure:SOURce] CHANnel < N> < NL>

Example: 10 DrM sog [1oo]
20 OUTPUT XXX; ":SCOPE :MEASURE :SOURCE?"

30 ENTER XXX;So$

40 PRINT So$

50 TND

HP 16s28/16538
Programming Reference

SOURce

SOURce command/query

The SOURce command specifies the source to be used for subsequent
measurements. If the source is not specified, the last waveform source is
assumed.

The query returns the presently specified channel.

Command Syntax: :SCOPe:MEASure:SOURce <source>

where:

<source>

Example:

Query Syntax:

Returned Format:

Example:

MEASure Subsystem
27-14

:: = {1 I 2}

OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANl"

:SCOPe: MEASure:SOURce?

[:SCOPe:MEASure:SOURce] CHANnel<N> <NL>

10 DIM So$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE?"
30 ENTER XXX;So$
40 PRINT So$
50 END

HP 16528/16538
Programming Reference

SOURce

SOURce command/query

The SOURce command specifies the source to be used for subsequent
measurements. If the source is not specified, the last waveform source is
assumed.

The query returns the presently specified channel.

Command Syntax: :SCOPe:MEASure:SOURce <source>

where:

<source>

Example:

Query Syntax:

Returned Format:

Example:

MEASure Subsystem
27-14

:: = {1 I 2}

OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANl"

:SCOPe: MEASure:SOURce?

[:SCOPe:MEASure:SOURce] CHANnel<N> <NL>

10 DIM So$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE?"
30 ENTER XXX;So$
40 PRINT So$
50 END

HP 16528/16538
Programming Reference



VAMPlitude

VAMPlitude query

The VAMPlitude query makes a voltage measurement on the selected
channsl. The measurement is made by frnding the relative maximum and
6i1i6rrrn points on screen.

Query Syntax: :SCOPe: MEASure: [SOURce CFlANnel{ 1 | 2i;]VAMPlitude?

Returned Format: [:SCOPe:MEASure:VAMPlitude] <value> <NL>

where:

<value > :: = difference between top and base voltage

Example: 1o DrM vag [1oo]
20 OUTPUT XXX; " : SCOPE :MEASURE:S0URCE CHANNEL2 ;VAMP?"

30 ENTTR XXX;Va$

40 PRINT Va$

50 TND

HP 16s28/16s38
Programming Reference

MEASure Subsystem
27-15

VAMPlitude

VAMPlitude

query

The VAMPlitude query makes a voltage measurement on the selected
channel. The measurement is made by fmding the relative maximum and
minimum points on screen.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VAMPlitude?

Returned Format: [:SCOPe:MEASure:VAMPlitude] <value> < NL>

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = difference between top and base voltage

10 DIM Va$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL2;VAMP?"
30 ENTER XXX;Va$
40 PRINT Va$
50 END

MEASure Subsystem
27-15

VAMPlitude

VAMPlitude

query

The VAMPlitude query makes a voltage measurement on the selected
channel. The measurement is made by fmding the relative maximum and
minimum points on screen.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VAMPlitude?

Returned Format: [:SCOPe:MEASure:VAMPlitude] <value> < NL>

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = difference between top and base voltage

10 DIM Va$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANNEL2;VAMP?"
30 ENTER XXX;Va$
40 PRINT Va$
50 END

MEASure Subsystem
27-15
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VBASe

MEASure Subsystem
27-16

The VBASe query returns the base voltage (relative minimum) of a
displayed waveform. The measurement is made on the selected source.

Query Syntax: : SCOPe: MEASure: [SOURce CHANnel{ 1 | 2};]VBASe?

Returned Format: [:SCOPe:MEASure:VBASe] <value > < NL>

where:

<value > :: = voltage at base level of selected waveform

Example: 10 DrM vb$ [1oo]
20 0UTPUT XXX; " :SCOPE :MEASURE :SOURCE CHAN1 ;VBAS?"

30 ENTER XXX;Vb$

40 PRINT Vb$

50 END

guery

HP 16528/16s38
Programming Reference

VBASe

VBASe query

The VBASe query returns the base voltage (relative minimum) of a
displayed waveform. The measurement is made on the selected source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VBASe?

Returned Format: [:SCOPe:MEASure:VBASe] <value> < NL>

where:

<value>

Example:

MEASure SUbsystem
27-16

:: = voltage at base level of selected waveform

10 DIM Vb$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN1;VBAS?"
30 ENTER XXX;Vb$
40 PRINT Vb$
50 END

HP 16528/16538
Programming Reference

VBASe

VBASe query

The VBASe query returns the base voltage (relative minimum) of a
displayed waveform. The measurement is made on the selected source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VBASe?

Returned Format: [:SCOPe:MEASure:VBASe] <value> < NL>

where:

<value>

Example:

MEASure SUbsystem
27-16

:: = voltage at base level of selected waveform

10 DIM Vb$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN1;VBAS?"
30 ENTER XXX;Vb$
40 PRINT Vb$
50 END

HP 16528/16538
Programming Reference
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VMA)(

HP 16528/16538
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The VMAX query returns the absolute maximum voltage of the selected
source.

Ouery Syntax: :SCOPe:MEASure:[SOURce CHANnel{1 | 2};]VMAX?

Returned Format: [:SCOPe:MEASure:VMM] <vatue> <NL>

where:

<value > :: = ma)(imum voltage of selec-ted waveform

Example: 10 DIM vmag [1oo]
20 0UTPUT XXX; ": SC0PE: MTASURE: SOURCE CHAN2; VMAX?"

30 ENTER XXX; Vma$

40 PRINT Vma$

50 END

query

MEASure Subsystem
27-17

VMAX

VMAX

query

The VMAX query returns the absolute maximum voltage of the selected
source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VMAX?

Returned Format: [:SCOPe:MEASure:VMAX] <value> <NL>

where:

<value>

Example:

HP 16528/16538
Programming Reference

:: = maximum voltage of selected waveform

10 DIM Vma$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN2;VMAX?"
30 ENTER XXX;Vma$
40 PRINT Vrna$
50 END
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VMAX

VMAX

query

The VMAX query returns the absolute maximum voltage of the selected
source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VMAX?

Returned Format: [:SCOPe:MEASure:VMAX] <value> <NL>

where:

<value>

Example:
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:: = maximum voltage of selected waveform

10 DIM Vma$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN2;VMAX?"
30 ENTER XXX;Vma$
40 PRINT Vrna$
50 END
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MEASure Subsystem
27-19

The VMIN query returns the absolute mirimrm voltage present on the
selected source.

Query Syntax: :SCOPe:MEASure: [SOURce CHANnel{ 1 | 2h]vMlN?

Returned Format: [:SCOPe:MEASure VMIN] <value> <NL>

where:

<value > :: = minimum voltage of selected waveform

Example: to DIM vmi$ [loo]
20 OUTPUT XXX; " : SC0PE :MEASURE : S0URCE CHANi ;VMIN?"

30 ENTER XXX; Vmi$

40 PRINT Vmi$

50 END

query
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VMIN

VMIN query

The VMIN query returns the absolute minimum voltage present on the
selected source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VMIN?

Returned Format: [:SCOPe:MEASure VMIN] <value> < NL>

where:

<value>

Example:

MEASure Subsystem
27-18

:: = minimum voltage of selected waveform

10 DIM Vmi$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANl;VMIN?"
30 ENTER XXX;Vmi$
40 PRINT Vmi$
50 END
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VMIN

VMIN query

The VMIN query returns the absolute minimum voltage present on the
selected source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VMIN?

Returned Format: [:SCOPe:MEASure VMIN] <value> < NL>

where:

<value>

Example:

MEASure Subsystem
27-18

:: = minimum voltage of selected waveform

10 DIM Vmi$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANl;VMIN?"
30 ENTER XXX;Vmi$
40 PRINT Vmi$
50 END
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The VPP query makes a peak-to-peak voltage measurement on the
selected source. The measurement is made by finding the absolute
maximum and minimun points on the displayed waveform.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{1 l2h]VPP?

Returned Format: [:SCOPe:MEASuro:VPP] <value> <NL>

where:

<value > ::- peak to peak voltage of selected waveform

Example: 10 DIM vpp$ [too]
20 OUTPUT XXX; ": SC0PE:MTASURE: S0URCE CHANi ; VPP?"

30 ENTER XXX;Vpp$

40 PRINT Vpp$

50 END

query

MEASure Subsystem
27-19

vpp

The VPP query makes a peak-to-peak voltage measurement on the
selected source. The measurement is made by rmding the absolute
maximum and minimum points on the displayed waveform.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{1/2};]VPP?

Returned Format: [:SCOPe:MEASure:VPP] <value> < NL>

where:

vpp

query

<value>

Example:
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:: = peak to peak voltage of selected waveform

10 DIM Vpp$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANl;VPP?"
30 ENTER XXX;Vpp$
40 PRINT Vpp$
50 END
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vpp

The VPP query makes a peak-to-peak voltage measurement on the
selected source. The measurement is made by rmding the absolute
maximum and minimum points on the displayed waveform.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{1/2};]VPP?

Returned Format: [:SCOPe:MEASure:VPP] <value> < NL>

where:

vpp

query

<value>

Example:
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:: = peak to peak voltage of selected waveform

10 DIM Vpp$ [100J
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHANl;VPP?"
30 ENTER XXX;Vpp$
40 PRINT Vpp$
50 END
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MEASure Subsystem
27-20

query

The VTOP query returns the voltage at the top (relative maximum) of
waveform on the selected source.

Query Syntax: :SCOPo:MEASure: [SOURce CHANnel{ 1 | 2};]wOP?

Returned Format: [:SCOPe:MEASure:WOP] <value> <NL>

where:

<value > ::= vottage at the top of the selested waveform

Example: 10 Drtl vtg [1oo]
20 0UTPUT XXX; " : SCOPE : MEASURE : SOURCE CHAN2; VT0P?"

30 ENTER XXX; Vt$

40 PRINT Vt$

50 END
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VTOP

VTOP query

The vroP query returns the voltage at the top (relative maximum) of
waveform on the selected source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VTOP?

Returned Format: [:SCOPe:MEASure:VTOP] <value> <NL>

where:

<value>

Example:

MEASure Subsystem
27-20

:: = voltage at the top of the selected waveform

10 DIM Vt$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN2;VTOP?"
30 ENTER XXX;Vt$
40 PRINT Vt$
50 END
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VTOP

VTOP query

The vroP query returns the voltage at the top (relative maximum) of
waveform on the selected source.

Query Syntax: :SCOPe:MEASure:[SOURce CHANnel{112};]VTOP?

Returned Format: [:SCOPe:MEASure:VTOP] <value> <NL>

where:

<value>

Example:

MEASure Subsystem
27-20

:: = voltage at the top of the selected waveform

10 DIM Vt$ [100]
20 OUTPUT XXX;":SCOPE:MEASURE:SOURCE CHAN2;VTOP?"
30 ENTER XXX;Vt$
40 PRINT Vt$
50 END
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Message Communication
and System Functions

lntroduction

Note

HP 16s28/16538
Programming Relerence

This appendix describes the operation of instruments that operate in
compliance with the IEEE 48,8.2 (sptrur) standard. Althougb the
HP 16528 and HP 16538 logic analyzers are RS-232C instruments, they
were designed to be compatible with other Hewlett-Packard IEEE 488.2

compatible instruments.

The IEEE 488.2 standard is a new standard. Instruments that are
compatible with IEEE 488.2 must also be compatible with IEEE 488.L
(HP-IB bus standard); however, IEEE 488.1- compatible instruments may
or may not conform to the IEEE 488.2 standard. The IEEE 488.2

standard defines the message exchange protocols by which the instrument
and the controller wiil communicate. It also defines some common
capabilities, which are found in all IEEE 488.2 instruments. This
appendix also contains a few items which are not specifically defined by
IEEE 488.2, but deal with message communication or system functions.

The synta,x and protocol for RS-232C program messages and response
messages for the HP 1652B,116538 are structured very similar to those
described by 488.2. In most cases, the same structure shown in this
appendix for 4ffi.2 will also work for RS -232C. Because of this, no
additional information has been included for RS-232C.
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This appendix describes the operation of instruments that operate in
compliance with the IEEE 488.2 (syntax) standard. Although the
HP 1652B and HP 1653B logic analyzers are RS-232C instruments, they
were designed to be compatible with other Hewlett-Packard IEEE 488.2
compatible instruments.

The IEEE 488.2 standard is a new standard. Instruments that are
compatible with IEEE 488.2 must also be compatible with IEEE 488.1
(HP-IB bus standard); however, IEEE 488.1 compatible instruments may
or may not conform to the IEEE 488.2 standard. The IEEE 488.2
standard defmes the message exchange protocols by which the instrument
and the controller will communicate. It also defines some common
capabilities, which are found in all IEEE 488.2 instruments. This
appendix also contains a few items which are not specifically dermed by
IEEE 488.2, but deal with message communication or system functions.

The syntax and protocol for RS-232C program messages and response
messages for the HP 1652B/1653B are structured very similar to those
described by 488.2. In most cases, the same structure shown in this
appendix for 488.2 will also work for RS-232C. Because of this, no
additional information has been included for RS-232C.
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This appendix describes the operation of instruments that operate in
compliance with the IEEE 488.2 (syntax) standard. Although the
HP 1652B and HP 1653B logic analyzers are RS-232C instruments, they
were designed to be compatible with other Hewlett-Packard IEEE 488.2
compatible instruments.

The IEEE 488.2 standard is a new standard. Instruments that are
compatible with IEEE 488.2 must also be compatible with IEEE 488.1
(HP-IB bus standard); however, IEEE 488.1 compatible instruments may
or may not conform to the IEEE 488.2 standard. The IEEE 488.2
standard defmes the message exchange protocols by which the instrument
and the controller will communicate. It also defines some common
capabilities, which are found in all IEEE 488.2 instruments. This
appendix also contains a few items which are not specifically dermed by
IEEE 488.2, but deal with message communication or system functions.

The syntax and protocol for RS-232C program messages and response
messages for the HP 1652B/1653B are structured very similar to those
described by 488.2. In most cases, the same structure shown in this
appendix for 488.2 will also work for RS-232C. Because of this, no
additional information has been included for RS-232C.
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PfOIOCOIS The protocols of IEEE 488.2 define the overall scheme used by the
controller and the instrument [s gsnslrrnigate. This includes defining
when it is appropriate for devices to talk or listen, and what happens when
the protocol is not followed.

Functional Elements Before proceeding with the description of the protocol, a few system

components should be understood.

Input Buffer. The input buffer of the instrument is the memory area
where commands and queries are stored prior to being parsed and
executed. It allows a controller to send a string of commands to the
instrument which could take some time to execute, and then proceed to
talk to another instrumeut while the fust instrument is parsing and
executing commands.

Output Queue. The output queue of the instrument is the memory area
where all output data ( < response messages > ) are stored until read by
the controller.

Parser. The instrument's parser is the component that interprets the
commands sent to the instrument and decides what actions should be
taken. "Parsing" refers to the action taken by the parser to achieve this
goal. Parsing and executing of commands begins when either the
instrument recognizes a < program message terminator > (defined later
in this appendix) or the input buffer becomes full. If you wish to send a
long sequence of cornmands to be executed and then talk to another
instrument while they iue executing, you should send all the commands

before sending the < progam message terminator > .
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Protocols The protocols of IEEE 488.2 defme the overall scheme used by the
controller and the instrument to communicate. This includes defming
when it is appropriate for devices to talk or listen, and what happens when
the protocol is not followed.

Functional Elements Before proceeding with the description of the protocol, a few system
components should be understood.

Input Buffer. The input buffer of the instrument is the memory area
where commands and queries are stored prior to being parsed and
executed. It allows a controller to send a string of commands to the
instrument which could take some time to execute, and then proceed to
talk to another instrument while the first instrument is parsing and
executing commands.

Output Queue. The output queue of the instrument is the memory area
where all output data ( < response messages> ) are stored until read by
the controller.

Parser. The instrument's parser is the component that interprets the
commands sent to the instrument and decides what actions should be
taken. "Parsing" refers to the action taken by the parser to achieve this
goal. Parsing and executing of commands begins when either the
instrument recognizes a < program message terminator> (dermed later
in this appendix) or the input buffer becomes full. If you wish to send a
long sequence of commands to be executed and then talk to another
instrument while they are executing, you should send all the commands
before sending the < program message terminator> .
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Protocols The protocols of IEEE 488.2 defme the overall scheme used by the
controller and the instrument to communicate. This includes defming
when it is appropriate for devices to talk or listen, and what happens when
the protocol is not followed.

Functional Elements Before proceeding with the description of the protocol, a few system
components should be understood.

Input Buffer. The input buffer of the instrument is the memory area
where commands and queries are stored prior to being parsed and
executed. It allows a controller to send a string of commands to the
instrument which could take some time to execute, and then proceed to
talk to another instrument while the first instrument is parsing and
executing commands.

Output Queue. The output queue of the instrument is the memory area
where all output data ( < response messages> ) are stored until read by
the controller.

Parser. The instrument's parser is the component that interprets the
commands sent to the instrument and decides what actions should be
taken. "Parsing" refers to the action taken by the parser to achieve this
goal. Parsing and executing of commands begins when either the
instrument recognizes a < program message terminator> (dermed later
in this appendix) or the input buffer becomes full. If you wish to send a
long sequence of commands to be executed and then talk to another
instrument while they are executing, you should send all the commands
before sending the < program message terminator> .
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Protocol Overview

Protocol Operation
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The instrument and controller communicate using < program message > s

and < response message > s. These messages serve as the containers into
which sets of program commands or instrument responses are placed.
< program message > s are sent by the controller to the instrument, and
< response message > s are sent from the instrument to the controller in
response to a query message. A < query message > is defined as being a

< program rlessage > which contains one or more queries. The
instrument will only talk when it has received a valid query message, and
therefore has something to say. The controller should only attempt to
read a response after sending a complete query message, but before
sending another < program message > . The basic rule to remember is
that the instrument will only talk when prompted to, and it then expects to
talk before being told to do something else.

When the instrument is turned on, the input buffer and output queue are
cleared, ffid the parser is reset to the root level of the command tree.

The instrument and the controller communicate by exchangng complete
< program message > s and < response message > s. This means that the
controller should always terminate a < program message > before
attempting to read a response. The instrument will terminate < response
message > s except during a hard@py output.

If a query message is sent, the next message passing over the bus should
be the < response message > . The controller should always read the
complete < response message > associated with a query message before
sendirg another < program message > to the same instrument.

The instrument allows the controller to send multiple queries in one query
message. This is referred to as sending a "compound query." As will be
noted later in this appendi4 multiple queries in a query message are
separated by semicolons. The responses to each of the queries in a
compound query will also be separated by semicolons.

Commands are executed in the order they are received.
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Protocol Overview The instrument and controller communicate using < program message> s
and < response message> s. These messages serve as the containers into
which sets of program commands or instrument responses are placed.
< program message> s are sent by the controller to the instrument, and
< response message> s are sent from the instrument to the controller in
response to a query message. A < query message> is defmed as being a
< program message> which contains one or more queries. The
instrument will only talk when it has received a valid query message, and
therefore has something to say. The controller should only attempt to
read a response after sending a complete query message, but before
sending another < program message>. The basic rwe to remember is
that the instrument will only talk when prompted to, and it then expects to
talk before being told to do something else.

Protocol Operation When the instrument is turned on, the input buffer and output queue are
cleared, and the parser is reset to the root level of the command tree.

The instrument and the controller communicate by exchanging complete
< program message> s and < response message> s. This means that the
controller should always terminate a < program message> before
attempting to read a response. The instrument will terminate < response
message> s except during a hardcopy output.

If a query message is sent, the next message passing over the bus should
be the < response message>. The controller should always read the
complete < response message> associated with a query message before
sending another < program message> to the same instrument.

The instrument allows the controller to send multiple queries in one query
message. This is referred to as sending a "compound query." As will be
noted later in this appendix, multiple queries in a query message are
separated by semicolons. The responses to each of the queries in a
compound query will also be separated by semicolons.

Commands are executed in the order they are received.
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Protocol Overview The instrument and controller communicate using < program message> s
and < response message> s. These messages serve as the containers into
which sets of program commands or instrument responses are placed.
< program message> s are sent by the controller to the instrument, and
< response message> s are sent from the instrument to the controller in
response to a query message. A < query message> is defmed as being a
< program message> which contains one or more queries. The
instrument will only talk when it has received a valid query message, and
therefore has something to say. The controller should only attempt to
read a response after sending a complete query message, but before
sending another < program message>. The basic rwe to remember is
that the instrument will only talk when prompted to, and it then expects to
talk before being told to do something else.

Protocol Operation When the instrument is turned on, the input buffer and output queue are
cleared, and the parser is reset to the root level of the command tree.

The instrument and the controller communicate by exchanging complete
< program message> s and < response message> s. This means that the
controller should always terminate a < program message> before
attempting to read a response. The instrument will terminate < response
message> s except during a hardcopy output.

If a query message is sent, the next message passing over the bus should
be the < response message>. The controller should always read the
complete < response message> associated with a query message before
sending another < program message> to the same instrument.

The instrument allows the controller to send multiple queries in one query
message. This is referred to as sending a "compound query." As will be
noted later in this appendix, multiple queries in a query message are
separated by semicolons. The responses to each of the queries in a
compound query will also be separated by semicolons.

Commands are executed in the order they are received.
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Protocol Exceptions If an error occurs during the information exchange, tle exchange maynot
fs sqmpleted in a normal menner. Some of the protocol exceptions are
shown below.

Command Eror. A command error will be reported if the instrlment
detects a slmtax error or an unrecopized com-and header.

Execution Error. An execution error will be reported if a parameter is
found to be out of range, or if the current seltings do not allow execution
of a requested command or query.

Device-specilic Error. A device-specific error will be reported if the
instlment is unable to execute a command for a strictly device dependent
reason.

Query Error. A query error will be reported if the proper protocol for
reading a query is not followed. This includes the interrupted and
unterminated conditions described in the following paragraphs.
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Protocol Exceptions If an error occurs during the information exchange, the exchange may not
be completed in a normal manner. Some of the protocol exceptions are
shown below.

Command Error. A command error will be reported if the instrument
detects a syntax error or an unrecognized command header.

Execution Error. An execution error will be reported if a parameter is
found to be out of range, or if the current settings do not allow execution
of a requested command or query.

Device-specific Error. A device-specific error will be reported if the
instrument is unable to execute a command for a strictly device dependent
reason.

Query Error. A query error will be reported if the proper protocol for
reading a query is not followed. This includes the interrupted and
unterminated conditions described in the following paragraphs.
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Protocol Exceptions If an error occurs during the information exchange, the exchange may not
be completed in a normal manner. Some of the protocol exceptions are
shown below.

Command Error. A command error will be reported if the instrument
detects a syntax error or an unrecognized command header.

Execution Error. An execution error will be reported if a parameter is
found to be out of range, or if the current settings do not allow execution
of a requested command or query.

Device-specific Error. A device-specific error will be reported if the
instrument is unable to execute a command for a strictly device dependent
reason.

Query Error. A query error will be reported if the proper protocol for
reading a query is not followed. This includes the interrupted and
unterminated conditions described in the following paragraphs.
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Syntax
Diagrams

The synta;< diagrams in this appendix are similar to the slmtar diagratt'rs in
the IEEE 4f,l8.2 specification. Commands and queries are sent to the
instru*ent as a sequence of data bytes. The allowable byte sequence for
each functional element is defined by the synta:r diagrarn that is shown
with the element description.

The allowable byte sequence can be determined by following a path in the
slmta:r diagrat. The proper path through the sptzur diagram is any path
that follows the direction of the arrows. If there is a path around an
element, that element is optional. If there is a path from right to left
around one or more elements, that element or those elements may be
repeated as many times as desired.

Syntax
Overuiew

HP 16528',/16538
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This overview is intended to grve a quick glance at the synta:r defined by
IEEE 488.2. It should allow you to understand many of the things about
the syntax you need to know. This appendix also contains the details of
the IEEE 488.2 defined s\mtax.

IEEE 488.2 defines the blocks used to build messages which are sent to
the instrument. A whole string of commands can therefore be broken up
into individual components.

Figure A-1 shows a breakdown of an example < program message > .

There are a few key items to notice:

1,. A semicolon separates commands from one another. Each
< program message utrit > serves as a container for one commnld.
The < progam message unit > s iue sepzuated by a semicolon.

2. A < program message > is terminated by a < NL > (new line). The
recogtrition of the < progam message terminator ), or < PMT > ,

by the parser serves as a signal for the parser to begin execution of
commands. The < PMT > also affects command tree traversal (see

the Pro$amming and Documentation Conventions chapter).

3. Multiple data parameters are separated by a comma..
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The syntax diagrams in this appendix are similar to the syntax diagrams in
the IEEE 488.2 specification. Commands and queries are sent to the
instrument as a sequence of data bytes. The allowable byte sequence for
each functional element is defmed by the syntax diagram that is shown
with the element description.

The allowable byte sequence can be determined by following a path in the
syntax diagram. The proper path through the syntax diagram is any path
that follows the direction of the arrows. If there is a path around an
element, that element is optional. If there is a path from right to left
around one or more elements, that element or those elements may be
repeated as many times as desired.

This overview is intended to give a quick glance at the syntax defmed by
IEEE 488.2. It should allow you to understand many of the things about
the syntax you need to know. This appendix also contains the details of
the IEEE 488.2 defmed syntax.

IEEE 488.2 defmes the blocks used to build messages which are sent to
the instrument. A whole string of commands can therefore be broken up
into individual components.

Figure A-I shows a breakdown of an example < program message>.
There are a few key items to notice:

1. A semicolon separates commands from one another. Each
< program message unit > serves as a container for one command.
The < program message unit > s are separated by a semicolon.

2. A < program message> is terminated by a < NL > (new line). The
recognition of the < program message terminator> , or < PMT > ,
by the parser serves as a signal for the parser to begin execution of
commands. The < PMT > also affects command tree traversal (see
the Programming and Documentation Conventions chapter).

3. Multiple data parameters are separated by a comma..
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The syntax diagrams in this appendix are similar to the syntax diagrams in
the IEEE 488.2 specification. Commands and queries are sent to the
instrument as a sequence of data bytes. The allowable byte sequence for
each functional element is defmed by the syntax diagram that is shown
with the element description.

The allowable byte sequence can be determined by following a path in the
syntax diagram. The proper path through the syntax diagram is any path
that follows the direction of the arrows. If there is a path around an
element, that element is optional. If there is a path from right to left
around one or more elements, that element or those elements may be
repeated as many times as desired.

This overview is intended to give a quick glance at the syntax defmed by
IEEE 488.2. It should allow you to understand many of the things about
the syntax you need to know. This appendix also contains the details of
the IEEE 488.2 defmed syntax.

IEEE 488.2 defmes the blocks used to build messages which are sent to
the instrument. A whole string of commands can therefore be broken up
into individual components.

Figure A-I shows a breakdown of an example < program message>.
There are a few key items to notice:

1. A semicolon separates commands from one another. Each
< program message unit > serves as a container for one command.
The < program message unit > s are separated by a semicolon.

2. A < program message> is terminated by a < NL > (new line). The
recognition of the < program message terminator> , or < PMT > ,
by the parser serves as a signal for the parser to begin execution of
commands. The < PMT > also affects command tree traversal (see
the Programming and Documentation Conventions chapter).

3. Multiple data parameters are separated by a comma..
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4. The first data porameter is separated from the header with one or
more spaces.

5. The header MACHINEI:ASSIGN 2.3 is an example of a compound
header. It places the parser in the machine subsystem until the
< NL > is encountered.

6. A colon preceding the command header returns you to the top of the

command treg.
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4. The frrst data parameter is separated from the header with one or
more spaces.

5. The header MACHlNEl:ASSIGN 2,3 is an example of a compound
header. It places the parser in the machine subsystem until the
< NL> is encountered.

6. A colon preceding the command header returns you to the top of the
command tree.
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4. The frrst data parameter is separated from the header with one or
more spaces.

5. The header MACHlNEl:ASSIGN 2,3 is an example of a compound
header. It places the parser in the machine subsystem until the
< NL> is encountered.

6. A colon preceding the command header returns you to the top of the
command tree.
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<corrmond progrom heoder)
TWAVEFORM: OSfARCH

(progr orn messonlorl' 
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:TWAVEFORM:OSEARCH 30,TRIGGER

I I 1
DELAY 3.8 ns <NL>

T'

<program data>
30 , TRIGGER

/\\~
SP SP

1\
<wh I te space> <wh I te space><white space>

<program header separator>
SP

\

<program message unit>
TWAVEFORM:OSEARCH 30,TRIGGER

~ ~~
<command program header>

TWAVEFORM:OSEARCH

<pragram mnemonic>
TWAVEFORM

<program mnemonic>
OSEARCH

<program data> <program data separator>
30

I
<program data>

TRIGGER

~
<decimal numeric program data>

30
<program data>

TRIGGER

<program message unit separator>

/I~
<white space> <white space>

<program message unit>
DELAY 3.8 ns

7
<program message terminator>

SP <NL>

!\
<wh i te space> NL

<program header> <program header separator> <program data>
DELAY SP 3.8 ns

~ ~---------<white space> <decimal program data> <suffix program data>
3.8 SP ns

~I~
<wh i t e spa ce> <s u f fix mu I tip lie r > <s u f fix un it>

n
16500/BL31

Figure A-1. < program message> Parse Tree
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Figure A-1. < program message> Parse Tree
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Device Listening
Syntax
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The listening sptar of IEEE 488.2 is designed to be more forgiving than
the talking syntax. This allows greater flexibility in writing progarns, as

well as allowing them to be easier to read.

Upper/Lower Case Equivalence. Upper and lower c:me letters are
equivalent. The mnemonic SINGLE has the same semantic msaning as

the mnemonic single.

< white space ) . < white space > is defined to be one or more characters
from the ASCII set of 0 - 32 decimal, excluding 10 decimal (NI-). < white
space > is used by several instrument listening components of the slmta:r.
It is usually optional, and can be used to increase the readabiliry of a
program.

Figure A-2. < white space >
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Device Listening
Syntax

The listening syntax of IEEE 488.2 is designed to be more forgiving than
the talking syntax. This allows greater flexibility in writing programs, as
well as allowing them to be easier to read.

UpperlLower Case Equivalence. Upper and lower case letters are
equivalent. The mnemonic SINGLE has the same semantic meaning as
the mnemonic single.

< white space>. < white space> is defmed to be one or more characters
from the ASCII set of 0 - 32 decimal, excluding 10 decimal (NL). < white
space> is used by several instrument listening components of the syntax.
It is usually optional, and can be used to increase the readability of a
program.

[
..

LJ.. <while space
charact.er>

5-4120/Bl38

Figure A-2. < white space>
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Device Listening
Syntax

The listening syntax of IEEE 488.2 is designed to be more forgiving than
the talking syntax. This allows greater flexibility in writing programs, as
well as allowing them to be easier to read.

UpperlLower Case Equivalence. Upper and lower case letters are
equivalent. The mnemonic SINGLE has the same semantic meaning as
the mnemonic single.

< white space>. < white space> is defmed to be one or more characters
from the ASCII set of 0 - 32 decimal, excluding 10 decimal (NL). < white
space> is used by several instrument listening components of the syntax.
It is usually optional, and can be used to increase the readability of a
program.

[
..

LJ.. <while space
charact.er>

5-4120/Bl38

Figure A-2. < white space>
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< program message ) . The < program message > is a complete message
to be sent to the instrument. The instrument will begro executing
commands once it has a complete < progam message ), or when the
input buffer becomes full. The parser is also repositioned to the root of
the command tree after executiog a complete < program message > .

Refer to "Tree Traversal Rules" in the "Programming and Documentation
Conventions," chapt er 4 for more details.

Figure A-3. < program message >

< program message unit ) . The < program message unit > is the
container for individual commands within a < program message >.

Figure A-4. < program message unit >
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<progrom
messoge un it

seporotor>

<progrom
messoge un i t>

<progrom
messoge

terminotor)

<conrnond messooe un it>

(query messoge un i t)

< program message>. The < program message> is a complete message
to be sent to the instrument. The instrument will begin executing
commands once it has a complete < program message> , or when the
input buffer becomes full. The parser is also repositioned to the root of
the command tree after executing a complete < program message> .
Refer to "Tree Traversal Rwes" in the "Programming and Documentation
Conventions," chapter 4 for more details.

<program
message unit

separator>

<program
message unit>

54120/BL39

<program
message

terminator>
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Figure A-3. < program message>

< program message unit>. The < program message unit> is the
container for individual commands within a < program message> .

<command message unit>

<query message unit>

54'20/8L~O

Figure A-4. < program message unit>
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< program message>. The < program message> is a complete message
to be sent to the instrument. The instrument will begin executing
commands once it has a complete < program message> , or when the
input buffer becomes full. The parser is also repositioned to the root of
the command tree after executing a complete < program message> .
Refer to "Tree Traversal Rwes" in the "Programming and Documentation
Conventions," chapter 4 for more details.

<program
message unit

separator>

<program
message unit>

54120/BL39

<program
message

terminator>
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Figure A-3. < program message>

< program message unit>. The < program message unit> is the
container for individual commands within a < program message> .

<command message unit>

<query message unit>

54'20/8L~O

Figure A-4. < program message unit>
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<progrom doto
seporotor)

<progrom
h eode r

seporotor>
(progrom doto)

(conmond
progrom
heode r >

<progr om doto
seDorotor>

(query
pro9rom
heoder)

<progrom
heoder

seporotor)

Figure A-5. < command message unit >

Figure A-6. < query message unit >
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<conmand
program

~

<program
header

separator>

<program data
separator>

)----'"--~I <program data> ~-~-~

54120/BL41

<query
program
header>

Figure A-5. < command message unit >

<program data
separator>

<program
header

separator>

5-4120/Bl-42

Figure A-6. < query message unit>
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<conmand
program

~

<program
header

separator>

<program data
separator>

)----'"--~I <program data> ~-~-~

54120/BL41

<query
program
header>

Figure A-5. < command message unit >

<program data
separator>

<program
header

separator>

5-4120/Bl-42

Figure A-6. < query message unit>
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< program message unit separator ) . A semicolon separates < program
message unit; sr or individual commands.

Figure A-7. < program message unit separator>

( command program header > / < query program header ) . These
elements serve as the headers of commands or queries. They represent
the action to be taken.

Figure A-8. < command program header>
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(wh i te sooce> <simple conmond
progrom heoder)

(compound conmond
progrom heoder)

< program message unit separator>. A semicolon separates < program
message unit > s, or individual commands.

<white space>

54120/BL43

Figure A-7. < program message unit separator>

< command program header> / < query program header>. These
elements serve as the headers of commands or queries. They represent
the action to be taken.

<white space>
<simple corrmand
program header>

<compound command
program header>

<corrrnon corrrnand
program header>

54 1Z0/BL"'I4
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Figure A-8. < command program header>
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< program message unit separator>. A semicolon separates < program
message unit > s, or individual commands.

<white space>

54120/BL43

Figure A-7. < program message unit separator>

< command program header> / < query program header>. These
elements serve as the headers of commands or queries. They represent
the action to be taken.

<white space>
<simple corrmand
program header>

<compound command
program header>

<corrrnon corrrnand
program header>

54 1Z0/BL"'I4
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Figure A-8. < command program header>
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Where < sirnple command program header> is defined as

Where <compound commond program header> is defined as

Where <progrom mnemonic> is defined as

Where <upperllower case atpha> ri defined as a single ASCI| iiioded
byte in the range 41 - 5A, 61 - 7A (65 - 90, 97 - 122 decimal)"

Where < digtt> is defined as a single ASCII encoded byte in the range 30 -

39 (48 - 57 decimal).

Where ( _ ) represents an "underscore", a single ASCII-encoded byte with the

value 5F (95 decimal).

Figure A-8. < command program header > (continued)
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<progrorn
mn emon i c)

<pro9rom
mnemon i c)

Where lcommon command program header> is defined as

<upper/lower
cose o I pho>

(upperl'lower
cose o I pho>

<digit>

Where < simple command program header> is defined as

<program
mnemon i c> --

54120/8L45

Where < compound command program header> is defined as

[
<program

mnemon j c>
<program

mnemonic>

54120/BL45

Where < common commandprogram header> is defined as

-0- <program
mnemonic>

54120/8L45

U1here <program mnemonic> is defined as

<upper/lower
case alpha>

<upper/lower
case alpha>

<digit>

54120/BL45

U1here < upper/lower case alpha> is defined as a single ASCII encoded
byte in the range 41- SA, 61- 7A (65 - 90, 97 - 122 decimal).

U1here < digit> is defined as a single ASCII encoded byte in the range 30 
39 (48 - 57 decimal).

Ulhere ( _) represents an "underscore'~ a single ASCII-encoded byte with the
value 5F (95 decimal).

Figure A-8. < command program header> (continued)
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Where < simple command program header> is defined as

<program
mnemon i c>

54120/8L45

Where < compound command program header> is defined as

[
<program

mnemon j c>
<program

mnemonic>

54120/BL45

Where < common commandprogram header> is defined as

--0- <program
mnemonic>

54120/8L45

U1here <program mnemonic> is defined as

<upper/lower
case alpha>

<upper/lower
case alpha>

<digit>

54120/BL45

U1here < upper/lower case alpha> is defined as a single ASCll encoded
byte in the range 41- SA, 61- 7A (65 - 90, 97 - 122 decimal).

U1here < digit> is defined as a single ASell encoded byte in the range 30 
39 (48 - 57 decimal).

Ulhere ( _) represents an "underscore'~ a single ASCII-encoded byte with the
value 5F (95 decimal).

Figure A-8. < command program header> (continued)
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(wh ite sDoce>
(simple query
progrom heoder)

<cornpound query
progrorn heoder>

<conTnon query
progrom heoder)

Where < simple Erery program header> is defined as

Where <compound E try;;;r';;; header> is defined as

Figure A-9. < query program header >
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<progrom
rnnemon ic)

<Progrom
rnnemon i c)

<progrom
mnemon i c>

Where l common cluery program header > r.s defined as

T <white space> - <simple query
~

f
- program header>

;.

~
<compound query

~program header>

~
<COrTmon query -program header> -

5Al1Z0/8L-46

"Where <simple queryprogram header> is defined as

.... <program
mnemonic>

5A1120/8L46

"Where < compound query program header> is defined as

.... <program
mnemon i c>

<program
mnemonic>

5A1120/8L46
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"Where < common queryprogram header> is defined as

~I,----<p_rogra---,m ~t?\-
~~emonic>

504120lBl46

Figure A-9. < query program header>
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T <white space> - <simple query
~

J
program header>

~

~
<compound query

~program header>

~
<COrTmon query -program header> -

5Al1Z0/8L-46

"Where <simple queryprogram header> is defined as

.... <program
mnemonic>

5A1120/8L46

"Where < compound query program header> is defined as

.... <program
mnemon i c>

<program
mnemonic>

5A1120/8L46
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"Where < common queryprogram header> is defined as

~L<p_rogra_m l-cf0-
~--=emonic>

504120lBl46

Figure A-9. < query program header>
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< program data ) . The < program data > element represents tle
possible types of data which may be sent to the instrument. The
HP L6528116538 will accept the following data tlpes: < character
program data >, < decimal numeric program data >, < suffix program
data >, < string program data ), ild < arbitrary block program data >.

'4120/8L17

Figure A-10. < program data >

Figure A-1 1. < character program data >
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(chorocter
progrom doto>

<dec imo I numer rc
progrom doto)

(suffix
progrom doto)

(str ing
progrom doto>

<orbitrory
block

roorom doto>

< program data>. The < program data> element represents the
possible types of data which may be sent to the instrument. The
HP 1652B/1653B will accept the following data types: < character
program data>, < decimal numeric program data>, < SUffIX program
data>, < string program data> , and < arbitrary block program data> .

<character
program dolo>

<decimal numeric
program data>

<str ing
program dolo>

<arbitrary
block

rogram dolo>

54'20/BL<47

Figure A-10. < program data>

<program
mnemonic>

54120/8l4e

Figure A-11. < character program data >
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< program data>. The < program data> element represents the
possible types of data which may be sent to the instrument. The
HP 1652B/1653B will accept the following data types: < character
program data>, < decimal numeric program data>, < SUffIX program
data>, < string program data> , and < arbitrary block program data> .

<character
program dala>

<decimal numeric
program data>

<str ing
program dala>

54'20/BL<47

Figure A-10. < program data>

<program
mnemonic>

54120/8l4e

Figure A-11. < character program data >
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Where <mantissa> is defined as

<optionol
d i g i ts> <digit>

<digit> (optionol
digits>

Where < optional digits > is defined as
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Where <exponent> is defined as

Figure A-12. < decimal numeric program data >
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<digit>(wh i te spoce>

--1 h-. <wh i te ~<mantissa> ~~---~ <exponent>

~- '----spa_ce> - J
5-4120/BL49

Where < mantissa> is defined as

<op tiona I
digits>

<digit>

<digit>
<optional

digits>

S4120/BL4Q

Where < optional digits> is defined as

<digit>

5-41Z01BL51

Where < exponent> is defined as

<white space> <digit>

5-41Z0/BL50
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Figure A-12. <decimal numeric program data>
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-1 h-- <wh i te h--<mantissa> ~~---~ <exponent>

~- ,----spa----,ce> ------- J
5-4120/BL49

Where < mantissa> is defined as

<op tiona I
digits>

<digit>

<digit>

<optional
digits>

S4120/BL4Q

Where < optional digits> is defined as

<digit>

5-41Z01BL51

Where < exponent> is defined as

<white space> <digit>

5-41Z0/BL50
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Figure A-12. <decimal numeric program data>

Message Communication and System Functions
A-15



(suffix unit)(wh i te spoce> (suff ix mult)

Figure A-13. < suffix program data >

Suffix Multiplier. The suffix multipliers that the instrument will accept
iue shown in table A-L.

Table A-1

Value Mnemonic

1818
181,5

LE,LZ

189
1E6
183
1E-3
1E-6
1E-9
LE.-L2

1E-15
1E-18

EX
PE
T
G
MA
K
M
U
N
P

F
A

Sufiix Unit. The suffx units that the instrument will accept are shown in
table A-2.

Table A-2. < suffix unit >

Sullix Referenced Unit

V
S

Volt
Second

Message Communication and System Functions
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<white space> <suffix mul t> <suffix unit>

54120/Bl52

Figure A-13. < suffix program data>

Suffix Multiplier. The SuffIX multipliers that the instrument will accept
are shown in table A-I.

Table A-1. <suffix mull>

Value Mnemonic

lEI8 EX
lEI5 PE
lEI2 T
lE9 G
lE6 MA
IE3 K
IE-3 M
lE-6 U
IE-9 N
IE-l2 P
IE-l5 F
IE-I8 A

Sufllx Unit. The SuffIX units that the instrument will accept are shown in
table A-2.

Table A-2. < suffix unit>

SuffIX Referenced Unit

V Volt
S Second

Message Communication and System Functions
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<white space> <suffix mul t> <suffix unit>

54120/Bl52

Figure A-13. < suffix program data>

Suffix Multiplier. The SuffIX multipliers that the instrument will accept
are shown in table A-I.

Table A-1. <suffix mull>

Value Mnemonic

lEI8 EX
lEI5 PE
lEI2 T
lE9 G
lE6 MA
IE3 K
IE-3 M
lE-6 U
IE-9 N
IE-l2 P
IE-l5 F
IE-I8 A

Sufllx Unit. The SuffIX units that the instrument will accept are shown in
table A-2.

Table A-2. < suffix unit>

SuffIX Referenced Unit

V Volt
S Second
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<inserted')

(non-single
quote chor)

< i nser ted")

(non-doub I e

quote chor)
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Where <inserted'> is defined as a single ASCII characterwith the value 27
(39 decimal).

Wtere <non-single quote char> is defined as o single ASCil character of
any value except 27 (39 decimal).

Where <inserted " > is defined as a single ASCU character with the value 22
(34 decimal).

Wtere <non-double quote char> is defined as o single ASCII character of
any value except 22 (34 decimal)

Figure A-14. < string program data >
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<inserted'>

<non-single
quote char>

<inserted">

II

\~
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<non-double
quote char>

5-4120/BL53

Ulhere < inserted' > is defined as a single ASCII character with the value 27
(39 decimal).

Where <non-single quote char> is defined as a single ASCII character of
any value except 27 (39 decimal).

Ulhere < inserted" > is defined as a single ASCII character with the value 22
(34 decimal).

Where < non-double quote char> is defined as a single ASCII character of
any value except 22 (34 decimal)

Figure A-14. < string program data>
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<inserted'>

<non-single
quote char>

<inserted">

II

\~
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<non-double
quote char>

5-4120/BL53

Ulhere < inserted' > is defined as a single ASCII character with the value 27
(39 decimal).

Where < non-single quote char> is defined as a single ASCII character of
any value except 27 (39 decimal).

Ulhere < inserted" > is defined as a single ASCII character with the value 22
(34 decimal).

Where < non-double quote char> is defined as a single ASCII character of
any value except 22 (34 decimal)

Figure A-14. < string program data>
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<B-b i t
doto byte>

<non-z e r o

digit> <digit>

<8-b i t
doto byte>
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Where <non-zero digit > is defined as a single ASCII encoded byte in the

range 31 - 39 (49 - 57 decimal).

Where < &bit byte > is defined as an 9-bit byte in the range 00 - FF (0 - 255

decimal).

Figure A-15. <arbitrary block program data>

< program data separ?tor ) . A comma separates multiple data
porameters of a command from one another.

rL55

Figure A-16. < program data separator>
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<wh i te spoce><wh i te spoce>

---.#

<non-zero
digit> <digit>

<8-bitl ~:a_tob_

Yte>_J

<8-bit ~~
~~-~_d_O_tO_b_Yt_e>---,I-----'--r--~\~~

54120/8L54

Where < non-zero digit> is defined as a single ASCII encoded byte in the
range 31- 39 (49 - 57 decimal).

Where < 8-bit byte> is defined as an 8-bit byte in the range 00 - FF (0 - 255
decimal).

Figure A-15. <arbitrary block program data>

< program data separator>. A comma separates multiple data
parameters of a command from one another.

1. <wh i te space> I

~

<white space>

54120/8L55

Figure A-16. < program data separator>
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---.#

<non-zero
digit> <digit>

<8-bit

l'--- :o-tob_

Y

t e_> J

<8-bit ~~
~--"--I-~_d_O_tO_b_Yt_e>---'I-----'--r---~\~~

54120/8L54

Where < non-zero digit> is defined as a single ASCII encoded byte in the
range 31- 39 (49 - 57 decimal).

Where < 8-bit byte> is defined as an 8-bit byte in the range 00 - FF (0 - 255
decimal).

Figure A-15. <arbitrary block program data>

< program data separator>. A comma separates multiple data
parameters of a command from one another.

-~-tI"~1 <wh i te space>l I
~

<white space>

54120/8L55

Figure A-16. < program data separator>
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< program header separator ) . A space sepiuates the header from the
fust or only p&rameter of the 6pmmand.

Figure A-17. < program header separator >

< program message teminator ) . The < program message terminator >
or < PMT > serves as the terminator to a complete < program
message ). When the parser sees a complete < progam message > it
will begin execution of the commands within that message. The < PMT >
also resets the parser to the root of the command tree.

51120/9L73
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Where < NL > is defined as a single ASCII-encoded byte 0A ( 10 decimal).

Figure A-18. < program message terminator>
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< program header separator>. A space separates the header from the
fIrst or only parameter of the command.
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Figure A-17. < program header separator>

< program message terminator>. The < program message terminator>
or < PMT > serves as the terminator to a complete < program
message>. When the parser sees a complete < program message> it
will begin execution of the commands within that message. The < PMT >
also resets the parser to the root of the command tree.
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'----------t~ <N L>
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JVhere < NL > is defined as a single ASCII-encoded byte OA (10 decimal).

Figure A-18. <program message terminator>
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Figure A-17. < program header separator>

< program message terminator>. The < program message terminator>
or < PMT > serves as the terminator to a complete < program
message>. When the parser sees a complete < program message> it
will begin execution of the commands within that message. The < PMT >
also resets the parser to the root of the command tree.
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"---------t~ <N L>
54120/Bl73

JVhere < NL > is defined as a single ASCII-encoded byte OA (10 decimal).

Figure A-18. <program message terminator>
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Device Talking Syntax The talking spta:r of IEEE,A8.2 is desiped to be more precise than the
lislsning syntar This allows the programmer to write routines which can
easily interpret and use the data the instrumepl i5 se11ding. One of the
implications of this is the absence of < white space > in the talking
formats. The instrument will not pad messages which are being sent to the
controller with spaces.

< nesponse messsge > . This element serves as a complete response from
the instrrrment. It is the result of the instrument executing and buffering
the results from a complete < progrtm message >. The complete
< response message > should be read before sending another < program
message > to the instrument.

Figure A-20. < response message >

< response message unit ) . This element serves as the container of
individual pieces of a response. Typically a < query message unit > wiil
generate one < response message unit >, dthough a < query message

utrit > may generate multiple < response message unit > s.

< response header ) . The < response header > , when returned,
indicates what the response data represents.
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Device Talking Syntax The talking syntax of IEEE 488.2 is designed to be more precise than the
listening syntax. This allows the programmer to write routines which can
easily interpret and use the data the instrument is sending. One of the
implications of this is the absence of < white space> in the talking
formats. The instrument will not pad messages which are being sent to the
controller with spaces.

< response message>. This element serves as a complete response from
the instrument. It is the result of the instrument executing and buffering
the results from a complete < program message>. The complete
< response message> should be read before sending another < program
message> to the instrument.
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Figure A-20. < response message>

< response message unit>. This element serves as the container of
individual pieces of a response. Typically a < query message unit > will
generate one < response message unit > , although a < query message
unit > may generate multiple < response message unit > s.

< response header>. The < response header> , when returned,
indicates what the response data represents.
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easily interpret and use the data the instrument is sending. One of the
implications of this is the absence of < white space> in the talking
formats. The instrument will not pad messages which are being sent to the
controller with spaces.

< response message>. This element serves as a complete response from
the instrument. It is the result of the instrument executing and buffering
the results from a complete < program message>. The complete
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Figure A-20. < response message>

< response message unit>. This element serves as the container of
individual pieces of a response. Typically a < query message unit > will
generate one < response message unit > , although a < query message
unit > may generate multiple < response message unit > s.

< response header>. The < response header> , when returned,
indicates what the response data represents.
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Where < simple response mnemonic > is defined as

Where <compound response header> is defined as

Where < common response header >' ,s defined as

Figure A-21. <response message unit>
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Where <response mnemonic ) u defined as

Where <uppercase atpha> is defined as o single ASCII tnto:dia-iyrt in the
range 41 - 5A (65 - 90 decimal).

Where ( _ ) represents an "undencore", a single ASCII-encoded byte with the
value 5F (95 decimal).

Figure A-21

< response data ) . The < response data > element represents the
various types of data which the instrument may return. These tlpes
include: < character response data >, < nr1 numeric response data >,
< nr3 numeric response data >, < string response data >, < definite
length arbitrary block response data ), ild < arbitrary ASCII response
data >.

Figure A-22. < character response data >
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Where < response mnemonic> is defined as

<upper
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54120/BL62

Where < uppercase alpha> is defined as a single ASCII encoded byte in the
range 41- SA (65 - 90 decimal).

Where ( _) represents an "underscore'~ a single ASCII-encoded byte with the
value 5F (95 decimal).

Figure A-21. < response message unit> (Continued)

< response data>. The < response data> element represents the
various types of data which the instrument may return. These types
include: < character response data>, < nrl numeric response data> ,
< nr3 numeric response data>, < string response data>, < defmite
length arbitrary block response data> , and < arbitrary ASCII response
data>.
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Where < uppercase alpha> is defined as a single ASCII encoded byte in the
range 41- SA (65 - 90 decimal).

Where ( _) represents an "underscore'~ a single ASCII-encoded byte with the
value 5F (95 decimal).

Figure A-21. < response message unit> (Continued)

< response data>. The < response data> element represents the
various types of data which the instrument may return. These types
include: < character response data>, < nrl numeric response data> ,
< nr3 numeric response data>, < string response data>, < defmite
length arbitrary block response data> , and < arbitrary ASCII response
data>.
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mnemonic>
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Figure A-22. < character response data>
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<digit>

Figure A-23. < nrl numeric response data >

< string response data >Figure A-25.
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Figure A-24. < nr3 numeric response data >
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Figure A-23. < nr1 numeric response data>
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Figure A-24. < nr3 numeric response data >

<inserted">

<non-double
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Figure A-25. < string response data>
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Figure A-23. < nr1 numeric response data>
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Figure A-24. < nr3 numeric response data >
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Figure A-26.

54120/9167

block response data >

Where <ASCII dato byte> represents ony Ascn-encoded data byte except
< Nl, > (0A, 10 decimal)"

Notes

L. The END message provides an unambiguous termination to an
element that contains arbitrarry ASCII characters.

2. The IEEE 488.L END message serves the dual function of
terminating this element as well as terminating the < RESPONSE
MESSAGE > . It is only sent once with the last byte of the indefinite
block data. The NL is present for consistency with the
< RESPONSE MESSAGE TERMINATOR >. Indefinite block
data format is not supported in the HP 16528,116538.

Figure A-27. < arbitrary ASCII response data >
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doto byte>
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1

..::

<non-zero - I - <8-bit -digi t> -I <d i 9 it> - data byte>
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~
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Figure A-26. < definite length arbitrary block response data >
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5~'20/8L68

Where <ASCII data byte> represents any ASCII-encoded data byte except
<NL> (OA,lOdecima/).

Notes

1. The END message provides an unambiguous termination to an
element that contains arbitrary ASCII characters.

2. The IEEE 488.1 END message serves the dual function of
terminating this element as well as terminating the < RESPONSE
MESSAGE>. It is only sent once with the last byte of the indefmite
block data. The NL is present for consistency with the
< RESPONSE MESSAGE TERMINATOR>. Indefmite block
data format is not supported in the HP 1652B/1653B.

Figure A-27. < arbitrary ASCII response data>
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Figure A-26. < definite length arbitrary block response data >
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Where <ASCII data byte> represents any ASCII-encoded data byte except
<NL> (OA,lOdecima/).

Notes

1. The END message provides an unambiguous termination to an
element that contains arbitrary ASCII characters.

2. The IEEE 488.1 END message serves the dual function of
terminating this element as well as terminating the < RESPONSE
MESSAGE>. It is only sent once with the last byte of the indefmite
block data. The NL is present for consistency with the
< RESPONSE MESSAGE TERMINATOR>. Indefmite block
data format is not supported in the HP 1652B/1653B.

Figure A-27. < arbitrary ASCII response data>
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< rcsponse data separator ) . A comma sepiuates multiple pieces of
response data within a single < response message unit > .

Figure A-28. < response data separator>

< response header separator). A space (ASCII decimal3z) delimils the
response header, if returned, from the first or only piece of data.

Figure A-29. < response header separator >

< rcsponse message unit separator ) . A semicolon delimits the
< response message unit > s if multiple responses are returned.

Figure A-30. < response message unit separator >

< response message terminator ) . A < response message terminator >
(NI-) lelminates a complete < response message > . It should be read
from the instrument along with the response itself.
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< response data separator>. A comma separates multiple pieces of
response data within a single < response message unit > .

54120/BL69

Figure A-28. < response data separator>

< response header separator>. A space (ASCII decimal 32) delimits the
response header, if returned, from the fIrst or only piece of data.

541Z0/BL70

Figure A-29. < response header separator>

< response message unit separator>. A semicolon delimits the
< response message unit> s if multiple responses are returned.

54 120/BL71

Figure A-30. < response message unit separator>

< response message terminator>. A < response message terminator>
(NL) terminates a complete < response message>. It should be read
from the instrument along with the response itself.
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< response data separator>. A comma separates multiple pieces of
response data within a single < response message unit > .

54120/BL69

Figure A-28. < response data separator>

< response header separator>. A space (ASCII decimal 32) delimits the
response header, if returned, from the fIrst or only piece of data.

541Z0/BL70

Figure A-29. < response header separator>

< response message unit separator>. A semicolon delimits the
< response message unit> s if multiple responses are returned.

54 120/BL71

Figure A-30. < response message unit separator>

< response message terminator>. A < response message terminator>
(NL) terminates a complete < response message>. It should be read
from the instrument along with the response itself.
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IEEE 488.2 defines a set of common commands. These comm4ldg
perform functions which are common to any rype of instrument. They can

therefore be implemented in a standard way asross a wide variery of
a ' a ^ 

^ 
r. a 

'

instrumentation. All the common commands of IEEE 488.2 beglo with an
asterisk. There is one key difference between the IEEE 488.2 common
commands and the rest of the commands found in this instrument. The
IEEE 488.2 common commands do not affect the parser's position within
the command tree. More information about the command tree and tree
traversal can be found in the Programming and Documentation
Conventions chapter.

Table A-3. HP 1652B.1538's Common Commands

Command Command Name

Clear Status Command
Event Status Enable Command
Event Status Enable Query
Event Status Register Query
Identification Query
Operation Complete Command
Operation Complete Query
Reset (not implemented on HP L6528116538)
Service Request Enable Command
Service Request Enable Query
Read Status Byte Query
Wait-to-Continue Comm and

*CL.S

*ESE
*ESE?
*ESR?
*IDN?
*OPC
*OPC?
*RST
*SRE
*SRE?
*STB?
*WAI
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IEEE 488.2 defmes a set of common commands. These commands
perform functions which are common to any type of instrument. They can
therefor,e be implemented in a standard way across a wide variety of
instrumentation. All the common commands of IEEE 488.2 begin with an
asterisk. There is one key difference between the IEEE 488.2 common
commands and the rest of the commands found in this instrument. The
IEEE 488.2 common commands do not affect the parser's position within
the command tree. More information about the command tree and tree
traversal can be found in the Programming and Documentation
Conventions chapter.

Table A-3. HP 16528/538's Common Commands

Command Command Name

*CLS Clear Status Command
*ESE Event Status Enable Command
*ESE? Event Status Enable Query
*ESR? Event Status Register Query
*IDN? Identification Query
*OPC Operation Complete Command
*OPC? Operation Complete Query
*RST Reset (not implemented on HP 1652B/1653B)
*SRE Service Request Enable Command
*SRE? Service Request Enable Query
*STB? Read Status Byte Query
*WAI Wait-to-Continue Command
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IEEE 488.2 defmes a set of common commands. These commands
perform functions which are common to any type of instrument. They can
therefor,e be implemented in a standard way across a wide variety of
instrumentation. All the common commands of IEEE 488.2 begin with an
asterisk. There is one key difference between the IEEE 488.2 common
commands and the rest of the commands found in this instrument. The
IEEE 488.2 common commands do not affect the parser's position within
the command tree. More information about the command tree and tree
traversal can be found in the Programming and Documentation
Conventions chapter.

Table A-3. HP 16528/538's Common Commands

Command Command Name

*CLS Clear Status Command
*ESE Event Status Enable Command
*ESE? Event Status Enable Query
*ESR? Event Status Register Query
*IDN? Identification Query
*OPC Operation Complete Command
*OPC? Operation Complete Query
*RST Reset (not implemented on HP 1652B/1653B)
*SRE Service Request Enable Command
*SRE? Service Request Enable Query
*STB? Read Status Byte Query
*WAI Wait-to-Continue Command
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Status Reporting

Introduction

HP 1652F./16s38
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The status reporting feature available over the bus is the serial poll. IEEE
488.2 defines data structures, corlmands, and common bit definitions.
There are also instrument defined structures and bits.

The bits in the status byte act as summary bits for the data structures
residing behind them. In the case of queues, the summary bit is set if the
queue is not empty. For registers, the summary bit is set if any enabled bit
in the event register is set. The events are enabled via the corresponding
event enable register. Events captured by an event register remain set

until the register is read or cleared. Registers are read with their
associated commands. The ,*CIJ" command clears all event registers
and all queues except the output queue. If "*CIS" is sent immediately

following a < program messags [slminator > , the output queue will also
be cleared.
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B-1

Status Reporting B

Introduction

HP 1652B/1653B
Programming Reference

The status reporting feature available over the bus is the serial poll. IEEE
488.2 defmes data structures, commands, and common bit defInitions.
There are also instrument defmed structures and bits.

The bits in the status byte act as summary bits for the data structures
residing behind them. In the case of queues, the summary bit is set if the
queue is not empty. For registers, the summary bit is set if any enabled bit
in the event register is set. The events are enabled via the corresponding
event enable register. Events captured by an event register remain set
until the register is read or cleared. Registers are read with their
associated commands. The "*CLS" command clears all event registers
and all queues except the output queue. If "*CLS" is sent immediately
following a < program message terminator> , the output queue will also
be cleared.
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The status reporting feature available over the bus is the serial poll. IEEE
488.2 defmes data structures, commands, and common bit defInitions.
There are also instrument defmed structures and bits.

The bits in the status byte act as summary bits for the data structures
residing behind them. In the case of queues, the summary bit is set if the
queue is not empty. For registers, the summary bit is set if any enabled bit
in the event register is set. The events are enabled via the corresponding
event enable register. Events captured by an event register remain set
until the register is read or cleared. Registers are read with their
associated commands. The "*CLS" command clears all event registers
and all queues except the output queue. If "*CLS" is sent immediately
following a < program message terminator> , the output queue will also
be cleared.

Status Reporting
B-1



EVENT REGISTER
( MESR )

ENABLE
RTG I STER
( MESE )

SERVICE
RIOUEST
ENABLE
REG I STER
( *SRE )
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Event Status Register The Event Status Register is a 488.2 defined register. fte !i15 i1 this
register are "latched." That is, once an event happens which sets a bit, that
bit will only be cleared if the rcgister is read.

Service Request The Service Request Enable Register is an 8-bit register. Each bit enables
Enable Register the corresponding bit in the status byte to cause a slrvice request. The

sixth bit does not logrcally exist and is always returned as a zero. To read
and write to this register use the *SRE? and *SRE co'nmands.

Bit Definitions The following m"emonics are used in hgure B-1 and in the nComnon

Commandsn chapter:

MAV- message available. Indicates whether there is a response in the
output queue.

ESB - event status bit. Indicates if any of the conditions in the Standard
Event Status Register are set and enabled.

MSS - master summar? status. Indicates whether the device has a reason
for requesting service. This bit is returned for the *STB? query.

RQS - request selvice. Indicates if the device is requesting service. This
bit is returned during a serial poll. RQS will be set to 0 after being read
via a serial poll (MSS is not reset by *STB?).

MSG - message. Indicates whether there is a message in the message
queue (Not implemented in the HP L65?3/t6538).

PON - power on. Indicates power has been turned on.

URQ - user rrquest. Alwap 0 on the HP 16528/16538.

CME - command eror. Indicates whether the parser detected art error.

Note*$I1"rr"";:T"*';:fl::t#r"'.Tr'"Yi'f"ff;?"",3i,i1lQYErcanbe

query :SYSTEM:ERROR?.
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Event Status Register

Service Request
Enable Register

Bit Definitions

The Event Status Register is a 488.2 defined register. The bits in this
register are "latched." That is, once an event happens which sets a bit, that
bit will only be cleared if the register is read.

The Service Request Enable Register is an 8-bit register. Each bit enables
the corresponding bit in the status byte to cause a service request. The
sixth bit does not logically exist and is always returned as a zero. To read
and write to this register use the *SRE? and *SRE commands.

The following mnemonics are used in figure B-1 and in the "Common
Commands" chapter:

MAV • message available. Indicates whether there is a response in the
output queue.

ESB • event status bit. Indicates if any of the conditions in the Standard
Event Status Register are set and enabled.

MSS • master summary status. Indicates whether the device has a reason
for requesting service. This bit is returned for the *STB? query.

RQS • request senice. Indicates if the device is requesting service. This
bit is returned during a serial poll. RQS will be set to 0 after being read
via a serial poll (MSS is not reset by *STB?).

MSG • message. Indicates whether there is a message in the message
queue (Not implemented in the HP 1652B/1653B).

PON • power on. Indicates power has been turned on.

URQ • user request. Always 0 on the HP 1652B/1653B.

CME • command error. Indicates whether the parser detected an error.

I
Note "" The error numbers and/or strings for CME, EXE, DOE, and QYE can be

read from a device defmed queue (which is not part of 488.2) with the
query :SYSTEM:ERROR?
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E)(E - execution enor. Indicates whether a parameter was out of rattge,
or inconsistent with current settings.

DDE - device specific error. Indicates whether the device was unable to
complete an operation for device dependent reasons.

QYE - query error. Indicates whether the protocol for queries has been
violated.

RQC - rcquest control. Always 0 on the HP 16528/16538.

OPC - operation complete. Indicates whether the device has completed
all pending operations. OPC is controlled by the *OPC common
command. Because this command can appear after any other command
it serves as a general purpose operation complete message generator.

LCL - rcmote to local. Indicates whether a remote to local transition has
occurred.

MSB - module summary bit. Indicates that an enable event in one of the
modules Status reeisters has occurred.

Key FeatureS A few of the most important features of Status Reporting are listed in the
following paragraphs.

Operation Complete. The IEEE 4€18.2 structure provides one lsghnique
which can be used to find out if aoy operation is finished. The *OPC

command, when sent to the instrument after the operation of interest, will
set the OPC bit in the Standard Event Status Register. If the OPC bit and
the RQS bit have been enabled a service request will be generated. The
commands which affect the OPC bit are the overlapped co-mands.

OUTPUT XIC{;'*SRE 32 ; *ESE 1" lenables an OPC service request

Status Reporting
B-4

HP 1652B./16s38
Programming Reference

EXE • execution error. Indicates whether a parameter was out of range,
or inconsistent with current settings.

DDE • device specific error. Indicates whether the device was unable to
complete an operation for device dependent reasons.

QYE • query error. Indicates whether the protocol for queries has been
violated.

RQC • request control. Always 0 on the HP 1652B/1653B.

OPC • operation complete. Indicates whether the device has completed
all pending operations. OPC is controlled by the *OPC common
command. Because this command can appear after any other command,
it serves as a general purpose operation complete message generator.

LCL - remote to local. Indicates whether a remote to local transition has
occurred.

MSB • module summary bit. Indicates that an enable event in one of the
modules Status registers has occurred.

Key Features A few of the most important features of Status Reporting are listed in the
following paragraphs.

Operation Complete. The IEEE 488.2 structure provides one technique
which can be used to fmd out if any operation is fmished. The *OPC
command, when sent to the instrument after the operation of interest, will
set the ope bit in the Standard Event Status Register. If the OPC bit and
the RQS bit have been enabled a service request will be generated. The
commands which affect the OPC bit are the overlapped commands.

OUTPUT XXX;"*SRE 32 ; *ESE 111 !enables an ope service request
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modules Status registers has occurred.

Key Features A few of the most important features of Status Reporting are listed in the
following paragraphs.

Operation Complete. The IEEE 488.2 structure provides one technique
which can be used to fmd out if any operation is fmished. The *OPC
command, when sent to the instrument after the operation of interest, will
set the ope bit in the Standard Event Status Register. If the OPC bit and
the RQS bit have been enabled a service request will be generated. The
commands which affect the OPC bit are the overlapped commands.

OUTPUT XXX;"*SRE 32 ; *ESE 111 !enables an ope service request
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Status Byte. The Status Byte contains the basic status information which
is sent over the bus in a serial poll. If the device is requestirg service
(ROS set), qpd the controller serial polls the device, the RQS bit is
cleared. The MSS (Master Summary Status) bit (read with *STB?) aod
other bits of the Status Byte are not be cleared by reading them. Only the
RQS bit is cleared when read.

The Status Byte is cleared with the *CI-S common @mmand.

) +- READ By SERTAL poLL
I

I

I srerus BYIE REGISTER

I

) 
* READ BY rSrB?

SERVICE REOUEST

ENABLE REGISTER
rSRE <NRf>

r SRE?

Figure B-2. Service Request Enabling
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STATUS SUMMARY MTSSAGES

Status Byte. The Status Byte contains the basic status information which
is sent over the bus in a serial poll. If the device is requesting service
(RQS set), a.nd the controller serial polls the device, the RQS bit is
cleared. The MSS (Master Summary Status) bit (read with *STB?) and
other bits of the Status Byte are not be cleared by reading them. Only the
RQS bit is cleared when read.

The Status Byte is cleared with the *CLS common command.

r- ST ATUS SUMMARY MESSAGES~

~ READ BY SERIAL POLL

STATUS BYTE REGISTER

~ READ BY .STB?
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o
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~---+---+---+-+---+---+-----I &

SERVICE REQUEST
ENABLE REGISTER

.SRE <NRf>
.SRE?

'6~/BL2"

Figure 8-2. Service Request Enabling
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Status Byte. The Status Byte contains the basic status information which
is sent over the bus in a serial poll. If the device is requesting service
(RQS set), a.nd the controller serial polls the device, the RQS bit is
cleared. The MSS (Master Summary Status) bit (read with *STB?) and
other bits of the Status Byte are not be cleared by reading them. Only the
RQS bit is cleared when read.

The Status Byte is cleared with the *CLS common command.
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Serial Poll The HP L652811653B supports the IEEE 488.1 serial poll feature. When
a serial poll of the instrument is requested, the RQS bit is returned on bit
6 of the status byte.

Using Serial Poll This example will show how to use the service request by conducting a

(HP-|B) serial poll of all instruments on the HP-IB bus. In this example, assume

that there are two instruments on the bus; a Logic Analpr at address 7

and a printer at address 1.

The program ssmm&rd for serial poll using HP BASIC 4.0 is Stat -
SPOLL(707). The addressT0T is the address of the oscilloscope in the

this example. The command for checking the printer is Stat :
SPOLL(701) because the address of that instrument is 0L on bus address

1. This command reads the contents of the HP-IB Status Register into the
variable called Stat. At that time bit 0 of the variable Stat can be tested to
see if it is set (bit 6 - 1).

The serial poil operation can be conducted in the following manner:

L. Enable interrupts on the bus. This allows the controller to "see" the

SRe line.

2. Disable interrupts on the bus.

3. If the SRQ line is high (some instrument is requesting service) then
check the instrument at address L to see if bit 6 of its status register
is high.

Status Reporting
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Serial Poll

Using Serial Poll
(HP-18)
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The HP 1652B/1653B supports the IEEE 488.1 serial poll feature. When
a serial poll of the instrument is requested, the RQS bit is returned on bit
6 of the status byte.

This example will show how to use the service request by conducting a
serial poll of all instruments on the HP-IB bus. In this example, assume
that there are two instruments on the bus; a Logic Analyzer at address 7
and a printer at address 1.

The program command for serial poll using HP BASIC 4.0 is Stat =

SPOLL(707). The address 707 is the address of the oscilloscope in the
this example. The command for checking the printer is Stat =

SPOLL(701) because the address of that instrument is 01 on bus address
7. This command reads the contents of the HP-IB Status Register into the
variable called Stat. At that time bit 6 of the variable Stat can be tested to
see if it is set (bit 6 = 1).

The serial poll operation can be conducted in the following manner:

1. Enable interrupts on the bus. This allows the controller to "see" the
SRQ line.

2. Disable interrupts on the bus.

3. If the SRQ line is high (some instrument is requesting service) then
check the instrument at address 1 to see if bit 6 of its status register
is high.
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(HP-18)
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The HP 1652B/1653B supports the IEEE 488.1 serial poll feature. When
a serial poll of the instrument is requested, the RQS bit is returned on bit
6 of the status byte.

This example will show how to use the service request by conducting a
serial poll of all instruments on the HP-IB bus. In this example, assume
that there are two instruments on the bus; a Logic Analyzer at address 7
and a printer at address 1.

The program command for serial poll using HP BASIC 4.0 is Stat =

SPOLL(707). The address 707 is the address of the oscilloscope in the
this example. The command for checking the printer is Stat =

SPOLL(701) because the address of that instrument is 01 on bus address
7. This command reads the contents of the HP-IB Status Register into the
variable called Stat. At that time bit 6 of the variable Stat can be tested to
see if it is set (bit 6 = 1).

The serial poll operation can be conducted in the following manner:

1. Enable interrupts on the bus. This allows the controller to "see" the
SRQ line.

2. Disable interrupts on the bus.

3. If the SRQ line is high (some instrument is requesting service) then
check the instrument at address 1 to see if bit 6 of its status register
is high.
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4. To check whether bit 6 of an instruments status register i5 high, use
the followiag Basic statement:

lF BIT (Stat,6) THEN

5. If bit 6 of the instnrment at address 1 is not high, then check the
is56rrment at address 7 to see if bit 6 of its status register is high.

6. As soon as the instrument with status bit 6 higb is found check the
rest of the status bits to determine what is required.

The SPOLL(707) command causes much more to happen on the bus than
simply readitg the register. This command clears the bus automatically,
addresses the talker and listener, sends SPE (serial poll enable) aod SPD
(serial poll disable) bus commands, and reads the data. For more
information about serial po[, refer to your controller manual, ild
progra m m in g langu age reference manuals.

After the serial poll is completed the RQS bit in the HP 16528,116538
Status Byte Register will be reset if it was set. Once a bit in the Status
Byte Register is set, it will remain set until the status is cleared with a
*CI..S command, or the instrument is reset.
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4. To check whether bit 6 of an instruments status register is high, use
the following Basic statement:

IF BIT (Stat, 6) THEN

5. If bit 6 of the instrument at address 1 is not high, then check the
instrument at address 7 to see if bit 6 of its status register is high.

6. As soon as the instrument with status bit 6 high is found check the
rest of the status bits to determine what is required.

The SPOLL(707) command causes much more to happen on the bus than
simply reading the register. This command clears the bus automatically,
addresses the talker and listener, sends SPE (serial poll enable) and SPD
(serial poll disable) bus commands, and reads the data. For more
information about serial poll, refer to your controller manual, and
programming language reference manuals.

After the serial poll is completed, the RQS bit in the HP 1652B/1653B
Status Byte Register will be reset if it was set. Once a bit in the Status
Byte Register is set, it will remain set until the status is cleared with a
*CLS command, or the instrument is reset.
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4. To check whether bit 6 of an instruments status register is high, use
the following Basic statement:

IF BIT (Stat, 6) THEN

5. If bit 6 of the instrument at address 1 is not high, then check the
instrument at address 7 to see if bit 6 of its status register is high.

6. As soon as the instrument with status bit 6 high is found check the
rest of the status bits to determine what is required.

The SPOLL(707) command causes much more to happen on the bus than
simply reading the register. This command clears the bus automatically,
addresses the talker and listener, sends SPE (serial poll enable) and SPD
(serial poll disable) bus commands, and reads the data. For more
information about serial poll, refer to your controller manual, and
programming language reference manuals.

After the serial poll is completed, the RQS bit in the HP 1652B/1653B
Status Byte Register will be reset if it was set. Once a bit in the Status
Byte Register is set, it will remain set until the status is cleared with a
*CLS command, or the instrument is reset.
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Error Messages

Device
Dependent
Errors

HP 16528/16s3B
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This section @vers the error messages that relate to the HP L652B153B
I.ogc Aoalyzers.

zffi Label not found

?nL Pattern string invalid

202 Qualifier invalid

203 Data not available

300 RS-232C error

Enor Messages
c-1

Error Messages c
This section covers the error messages that relate to the HP 1652B/53B
Logic Analyzers.

Device 200 Label not found

Dependent
Pattern string invalidErrors 201

202 Qualifier invalid

203 Data not available

300 RS-232C error

HP 16528/16538
Programming Reference

Error Messages
C-1

Error Messages c
This section covers the error messages that relate to the HP 1652B/53B
Logic Analyzers.

Device 200 Label not found

Dependent
Pattern string invalidErrors 201

202 Qualifier invalid

203 Data not available

300 RS-232C error
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COmmand -1(X) Command error (unknown command)(generic error)

Errors
-10L Invalid character received

-110 Command header error

_llL Header delimiter error

-120 Numeric argument error

-121 Wrong data type (numeric expected)

-123 Nrrmeric overflow

-L29 Missing numeric argument

-130 Non numeric argument error (character,string, or block)

-131 Wrong data tlpe (character expected)

-I32 Wrong data tlpe (string expected)

-L33 Wrong data tlpe (block type #D required)

-lY Data overflow (string or block too long)

-L39 Missing non numeric argument

-L42 Too many arguments

-L43 Atgument delimiter error

-LM Invalid message unit delimiter

Error Messages
c-2
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Command
Errors

Error Messages
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-100 Command error (unknown command)(generic error)

-101 Invalid character received

-110 Command header error

-111 Header delimiter error

-120 Numeric argument error

-121 Wrong data type (numeric expected)

-123 Numeric overflow

-129 Missing numeric argument

-130 Nonnumeric argument error (character,string, or block)

-131 Wrong data type (character expected)

-132 Wrong data type (string expected)

-133 Wrong data type (block type #D required)

-134 Data overflow (string or block too long)

-139 Missing non numeric argument

-142 Too many arguments

-143 Argument delimiter error

-144 Invalid message unit delimiter
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Command
Errors

Error Messages
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-100 Command error (unknown command)(generic error)

-101 Invalid character received

-110 Command header error

-111 Header delimiter error

-120 Numeric argument error

-121 Wrong data type (numeric expected)

-123 Numeric overflow

-129 Missing numeric argument

-130 Nonnumeric argument error (character,string, or block)

-131 Wrong data type (character expected)

-132 Wrong data type (string expected)
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EXgCUtiOn -?ffi No Can Do (generic execution error)

Errors
-20L Not executable in Local Mode

-202 Settings lost due to return-to-local or power on

-203 Trigger ignored

-zIL L*gal command, but settings conflict

-zLZ Argument out of range

-22L Busy doing something else

-222 Insufficient capability or configuration

-232 Output buffer full or overflow

-24A Mass Memory error (generic)

-24L Mass storage device not present

-242 No media

-243 Bad media

-24 Mediatull

-245 Directory full

-2# File name not found

-247 Duplicate file name

-24f^ Media protected

HP 16528116538
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Execution
Errors
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-200 No Can Do (generic execution error)

-201 Not executable in Local Mode

-202 Settings lost due to return-to-Iocal or power on

-203 Trigger ignored

-211 Legal command, but settings conflict

-212 Argument out of range

-221 Busy doing something else

-222 Insufficient capability or configuration

-232 Output buffer full or overflow

-240 Mass Memory error (generic)

-241 Mass storage device not present

-242 No media

-243 Bad media

-244 Media full

-245 Directory full

-246 File name not found

-247 Duplicate fue name

-248 Media protected
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-222 Insufficient capability or configuration

-232 Output buffer full or overflow
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-241 Mass storage device not present

-242 No media

-243 Bad media
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-247 Duplicate fue name

-248 Media protected
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lntgfnal EffOfS -300 Device Failure (generic hardw:ue error)

-301 Interrupt fault

-302 System Error

-303 Time out

-310 RAM error

-311 RAM failure (hardware error)

-3LZ RAM data loss (sofnvare error)

-3L3 Calibration data loss

4?n ROM error

-32L ROM checksum

-322 Hardware and Firmware incompatible

-330 Power on test tailed

-3A0 Self Test failed

-350 Too Many Errors (Error queue overflow)

Enor Messages
C-4
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-300 Device Failure (generic hardware error)

-301 Interrupt fault

-302 System Error

-303 Time out

-310 RAM error

-311 RAM failure (hardware error)

-312 RAM data loss (software error)

-313 Calibration data loss

-320 ROM error

-321 ROM checksum

-322 Hardware and Firmware incompatible

-330 Power on test failed

-340 Self Test failed

-350 Too Many Errors (Error queue overflow)
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-300 Device Failure (generic hardware error)

-301 Interrupt fault

-302 System Error

-303 Time out

-310 RAM error
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-312 RAM data loss (software error)
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Query Errofs -400 eueryError (generic)

-410 QUeTINTERRUPTED

-420 QueTUNTERMINATED

-421 Qrcry received. Indefinite block response in progress

-422 Addressed to Tdk, ]rfslhing to Sa]

-430 QueTDEADLOCKED
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-400 Query Error (generic)

-410 Query INTERRUPTED

-420 Query UNTERMINATED

-421 Query received. Indefmite block response in progress

-422 Addressed to Talk, Nothing to Say

-430 Query DEADLOCKED
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-400 Query Error (generic)

-410 Query INTERRUPTED

-420 Query UNTERMINATED

-421 Query received. Indefmite block response in progress

-422 Addressed to Talk, Nothing to Say

-430 Query DEADLOCKED
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lndex

*CI-S command
*ESE comtttand
*ESR command
*IDN command
*OPC command
*RST commnsd
*SRE command
*STB com*and
*WAI command
... 4-3
32767 4-2
9.9E +37 4-2
:: - +3

4-3

t1 4-3

{} 4-3

| 4-3

A

ACCumulate command/query L+4, f-4,19-6
Acquisition data 6-11
Addressed talMisten mode 2-1,

ALL 27-5
AMODe commandlquery 18-4
Analyzer 1 Data Information 6-9
Analyzer 2 Data Information 6-11
Angular brackets 4-3
Arguments l-4
ARM command/query 10-4, 2L-4
ARMBnc command 6-4
ASCII Format 26-5
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ASSigncommand/query 10-5
AUToload command/query 7-4
AUToscale 2L-5
AUToscale commsld 10-6
Average Mode 24-2,26-3

B

BASE command 20-4
Bases 1-8

BASIC T-2

Baud rate 3-5
Bit definitions B-3
Block data t-3, L-I6,6-6
Block length specifier 6-6
Block length specifier 6-7, 6-37
Braces +3
BRANch command/query L2-5 - L2-7
BYTE Format 26-4

C

Cable
RS-232C 3-2

CATalog query l-5
chart display 15-1

Clear To Send (CTS) 3-4
CLOCk command/query LI-4
CMAskcommand/query L6-4
CME B-3
COLumn command/query 8-3, L3-6 - L3-7

5-3
5-4
5-6
5-8
5-9
5-10
5-1-1

5-13
5-15

Index-1

Index

*CLS command 5-3
*ESE command 5-4
*ESR command 5-6
*IDN command 5-8
*OPC command 5-9
*RST command 5-10
*SRE command 5-11
*STB command 5-13
*WAI command 5-15
... 4-3
32767 4-2
9.9E+37 4-2
::= 4-3

4-3
[] 4-3
{} 4-3
I 4-3

A

ACCumulate command/query 14-4, 15-4, 19-6
Acquisition data 6-11
Addressed talkllisten mode 2-1
ALL 27-5
AMODe command/query 18-4
Analyzer 1 Data Information 6-9
Analyzer 2 Data Information 6-11
Angular brackets 4-3
Arguments 1-4
ARM command/query 10-4,21-4
ARMBnc command 6-4
ASCII Format 26-5

HP 16528/16528
Programming Reference

ASSign command/query 10-5
AUToload command/query 7-4
AUTosca1e 21-5
AUToscale command 10-6
Average Mode 24-2,26-3

B

BASE command 20-4
Bases 1-8
BASIC 1-2
Baud rate 3-5
Bit definitions B-3
Block data 1-3, 1-16,6-6
Block length specifier 6-6
Block length specifier 6-7, 6-37
Braces 4-3
BRANch command/query 12-5 - 12-7
BYTE Format 26-4

c

Cable
RS-232C 3-2

CATalog query 7-5
chart display 15-1
Clear To Send (CTS) 3-4
CLOCk command/query 11-4
CMASk command/query 16-4
CME B-3
COLumn command/query 8-3, 13-6 - 13-7

Index-1

Index

*CLS command 5-3
*ESE command 5-4
*ESR command 5-6
*IDN command 5-8
*OPC command 5-9
*RST command 5-10
*SRE command 5-11
*STB command 5-13
*WAI command 5-15
... 4-3
32767 4-2
9.9E+37 4-2
::= 4-3

4-3
[] 4-3
{} 4-3
I 4-3

A

ACCumulate command/query 14-4, 15-4 19-6
Acquisition data 6-11 '
Addressed talkllisten mode 2-1
ALL 27-5
AMODe command/query 18-4
Analyzer 1 Data Information 6-9
Analyzer 2 Data Information 6-11
Angular brackets 4-3
Arguments 1-4
ARM command/query 10-4,21-4
ARMBnc command 6-4
ASCII Format 26-5
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ASSign command/query 10-5
AUToload command/query 7-4
AUTosca1e 21-5
AUToscale command 10-6
Average Mode 24-2, 26-3

B

BASE command 20-4
Bases 1-8
BASIC 1-2
Baud rate 3-5
Bit definitions B-3
Block data 1-3, 1-16,6-6
Block length specifier 6-6
Block length specifier 6-7, 6-37
Braces 4-3
BRANch command/query 12-5 - 12-7
BYTE Format 26-4

c

Cable
RS-232C 3-2

CATalog query 7-5
chart display 15-1
Clear To Send (CTS) 3-4
CLOCk command/query 11-4
CMASk command/query 16-4
CME B-3
COLumn command/query 8-3,13-6 - 13-7

Index-1



Combining com-ands L-5
Comma L-7

Command t-3,1-13
*cls 5-3
*ESE 5-4
*oPC 5-9
*RST 5-10
*sRE 5-11
*wAI 5-15
ACCumulate L+4, f-4, L9-6
AMODe 18-4

ARM L0-4,2t-4
ARMBnc 6-4
ASSign 10-5
AUToload 7-4
AUToscale L0-6, 2L-5
BASE 2A-4

BRANch L2-5
CLOCK TL-4
CMASK L6-4
COLumn 8-3, L3-6
COMPare L6-3
CONFig 7-9,7-14
coPY'7-6,16-5
couNt 2+4
COUPling 22-4
CPERiod 11-5
DATA 6-5, L6-6
DELay L4-5,19-7,25-3
DOWNload 7-7
DSP 6-?N

DURation 18-5

EDGE 18-6

FIND L2-8
FORMat 26-L0
GLITch 18-8

FLAXis 15-5

HEADeT L-L2,6-22
IASSembler 7-L0
IMTialize 7-8
INSert L4-6, L9-8

Index-2

Command (continued)
KEY 6-23
LABeI 11-6, I7-3
LEVeI 23-4
LINE g-5, 13-g
LOAD:CONFig 7-9
LOAD:IASSembler 7-L0
LOCKout 3-7,6-26
LONGform \-12,6-27
MACHine L0-3

MASTeT 11-8

MENU 6-28
MESE 6-29
MMODe 13-10, L9-9
MODE 23-5,25-4
NAME LO-7

OcoNdition 19-10

OFFSet 22-5
OPATtern L3-1"1,, 19-1,1

OSEarch L3-13, I9-I3
OTAG 13-15

OTIMe 9-5, L9-L4
PACK 7-LL

PATTern 1.8-9, 20-5
PREstore L2-L0
PRINT 6-Y
PROBe 22-7
PURGe 7-Lz
RANGe L2-L2, L4-7, L6-9, 19-15, 20-6, 22-8, 25-6
RECord 26-L3

REMove LL-g,1"+8, L7-5, L9-L6, ?n-7

REName 7-L3
RESTart 12-14

RMODe 6-35
Run Control 6-L
RUNTiI L3-16, L6-L0, L9-L7

SCHart 15-3

SEQuence L2-I6
SETUp 6-%
SFORmat 11-3

SLAVe 11-10

HP 16528.116528
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Combining commands 1-5
Comma 1-7
Command 1-3, 1-13

*CLS 5-3
*ESE 5-4
*OPC 5-9
*RST 5-10
*SRE 5-11
*WAI 5-15
ACCumulate 14-4, 15-4, 19-6
AMODe 18-4
ARM 10-4,21-4
ARMBnc 6-4
ASSign 10-5
AUToload 7-4
AUToscale 10-6,21-5
BASE 20-4
BRANch 12-5
CLOCk 11-4
CMASk 16-4
COLumn 8-3,13-6
COMPare 16-3
CONFig 7-9, 7-14
COPY 7-6,16-5
COUNt 24-4
COUPling 22-4
CPERiod 11-5
DATA 6-5,16-6
DELay 14-5,19-7,25-3
DOWNload 7-7
DSP 6-20
DURation 18-5
EDGE 18-6
FIND 12-8
FORMat 26-10
GLITch 18-8
HAXis 15-5
HEADer 1-12,6-22
IASSembler 7-10
INITialize 7-8
INSert 14-6, 19-8

Index-2

Command (continued)
KEY 6-23
LABel 11-6,17-3
LEVel 23-4
LINE 8-5,13-9
LOAD:CONFig 7-9
LOAD:IASSembler 7-10
LOCKout 3-7, 6-26
LONGform 1-12, 6-27
MACHine 10-3
MASTer 11-8
MENU 6-28
MESE 6-29
MMODe 13-10,19-9
MODE 23-5, 25-4
NAME 10-7
OCONdition 19-10
OFFSet 22-5
OPATtern 13-11,19-11
OSEarch 13-13, 19-13
OTAG 13-15
OTIMe 9-5, 19-14
PACK 7-11
PATTern 18-9,20-5
PREstore 12-10
PRINt 6-34
PROBe 22-7
PURGe 7-12
RANGe 12-12,14-7, 16-9, 19-15,20-6,22-8,25-6
RECord 26-13
REMove 11-9,14-8,17-5,19-16,20-7
REName 7-13
RESTart 12-14
RMODe 6-35
Run Control 6-1
RUNTil 13-16, 16-10, 19-17
SCHart 15-3
SEQuence 12-16
SETup 6-36
SFORmat 11-3
SLAVe 11-10
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Combining commands 1-5
Comma 1-7
Command 1-3, 1-13

*CLS 5-3
*ESE 5-4
*OPC 5-9
*RST 5-10
*SRE 5-11
*WAI 5-15
ACCumulate 14-4, 15-4, 19-6
AMODe 18-4
ARM 10-4,21-4
ARMBnc 6-4
ASSign 10-5
AUToload 7-4
AUToscale 10-6,21-5
BASE 20-4
BRANch 12-5
CLOCk 11-4
CMASk 16-4
COLumn 8-3,13-6
COMPare 16-3
CONFig 7-9, 7-14
COPY 7-6,16-5
COUNt 24-4
COUPling 22-4
CPERiod 11-5
DATA 6-5,16-6
DELay 14-5,19-7,25-3
DOWNload 7-7
DSP 6-20
DURation 18-5
EDGE 18-6
FIND 12-8
FORMat 26-10
GLITch 18-8
HAXis 15-5
HEADer 1-12,6-22
IASSembler 7-10
INITialize 7-8
INSert 14-6, 19-8

Index-2

Command (continued)
KEY 6-23
LABel 11-6,17-3
LEVel 23-4
LINE 8-5,13-9
LOAD:CONFig 7-9
LOAD:IASSembler 7-10
LOCKout 3-7, 6-26
LONGform 1-12, 6-27
MACHine 10-3
MASTer 11-8
MENU 6-28
MESE 6-29
MMODe 13-10,19-9
MODE 23-5, 25-4
NAME 10-7
OCONdition 19-10
OFFSet 22-5
OPATtern 13-11,19-11
OSEarch 13-13, 19-13
OTAG 13-15
OTIMe 9-5, 19-14
PACK 7-11
PATTern 18-9,20-5
PREstore 12-10
PRINt 6-34
PROBe 22-7
PURGe 7-12
RANGe 12-12,14-7, 16-9, 19-15,20-6,22-8,25-6
RECord 26-13
REMove 11-9,14-8,17-5,19-16,20-7
REName 7-13
RESTart 12-14
RMODe 6-35
Run Control 6-1
RUNTil 13-16, 16-10, 19-17
SCHart 15-3
SEQuence 12-16
SETup 6-36
SFORmat 11-3
SLAVe 11-10

HP 16528/16528
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Command (continued)
SLIST 13-5

SLOPe ?3-6
SMODe 2L-6
SOURce 23-7, 25-L4, 27 -L4
START 6-38
sToP 6-39
STORe L2-L7
STORe:CONFig 7-I4
STRace I2-4
SWAVeform 1+3
SYMBoI 20-3
SYSIem:DATA 6-5
SYStem:SETup 6-%
TAG 12-L9
TERM L2.2L
TFORmat L7-2
THReshold L1-1L, 17-6
TTRace t8-3
TWAVeform 19-5
TYPE 1_0-9,24-5

VAXis L5-7
wrDTh 20-8
wLISr 9-2
XcoNdition 19-24
XPATtern L3-23, L9-26
XSEarch L3-25, L9-28
XTAG L3-27
XTIMe 9-6, L9-29

Command errors C-2
Command mode 2-L
Command set organization +L0
Command structure 1-11

Command tree +4
Command types 4-4
Common commands 1-5, $4,5-1, A-27
Communication 1-2
COMPare selector L6-3
COMPare Subsystem L5-1

Complex qualifier L2-7

Compound commands I-4

HP 16s28/16s28
Programming Reference

CONFig command 7 -9, 7 -L4
Configuration file 1-10 - 1-11
Controller mode 2-L

Controllers 1-2
Conventions 4-3
COPY command J-6,16-5
couNt 24-4
COUNT query 26-8
COUPling 22-4
CPERiod command/query 11-5

D

DATA 6-5,26-9
command 6-5

State (no tags) 6-Lz
State (with either time or state tags) 6-Lz
Timing Glitch 6-14
Transitional Timing 6-L5

Dara bits 3-5 - 3-6

8-Bit mode 3-6
Data block

Acquisition data 6-LL
Aoalper L data 6-9
Analyzer 2 data 6-IL
Data preamble 6-8
Section data 6-8
Section header 6-8

Data Carrier Detect (DCD) 3-4
DATA command/query 6-5 - 6-L9,I6-6 - L6-7
Data Communications Equipment 3-L
Data mode 2-I
Data preamble 6-8
DATA query 13-8
Data Set Ready (DSR) 3-4
Data Terminal Equipment 3-1
Data Terminal Ready (DTR) 3-3
DCE 3-L
DCL 2-3
DDE B-4
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Command (continued)
SLISt 13-5
SLOPe 23-6
SMODe 21-6
SOURce 23-7,26-14,27-14
STARt 6-38
STOP 6-39
STORe 12-17
STORe:CONFig 7-14
STRace 12-4
SWAVeform 14-3
SYMBol 20-3
SYStem:DATA 6-5
SYStem:SETup 6-36
TAG 12-19
TERM 12-21
TFORmat 17-2
THReshold 11-11,17-6
TTRace 18-3
TWAVeform 19-5
TYPE 10-8, 24-5
VAXis 15-7
WIDTh 20-8
WLISt 9-2
XCONdition 19-24
XPATtern 13-23,19-26
XSEarch' 13-25, 19-28
XTAG 13-27
XTIMe 9-6,19-29

Command errors C-2
Command mode 2-1
Command set organization 4-10
Command structure 1-11
Command tree 4-4
Command types 4-4
Common commands 1-5,4-4,5-1, A-27
Communication 1-2
COMPare selector 16-3
COMPare Subsystem 16-1
Complex qualifier 12-7
Compound commands 1-4
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CONFig command 7-9, 7-14
Configuration rue 1-10 - 1-11
Controller mode 2-1
Controllers 1-2
Conventions 4-3
COpy command 7-6,16-5
COUNt 24-4
COUNt query 26-8
COUPling 22-4
CPERiod command/query 11-5

D

DATA 6-5,26-9
command 6-5
State (no tags) 6-12
State (with either time or state tags) 6-12
Timing Glitch 6-14
Transitional Timing 6-15

Data bits 3-5 - 3-6
8-Bit mode 3-6

Data block
Acquisition data 6-11
Analyzer 1 data 6-9
Analyzer 2 data 6-11
Data preamble 6-8
Section data 6-8
Section header 6-8

Data Carrier Detect (DCD) 3-4
DATA command/query 6-5 - 6-19,16-6 - 16-7
Data Communications Equipment 3-1
Data mode 2-1
Data preamble 6-8
DATA query 13-8
Data Set Ready (DSR) 3-4
Data Terminal Equipment 3-1
Data Terminal Ready (DTR) 3-3
DCE 3-1
DCL 2-3
DDE B-4

Index-3

Command (continued)
SLISt 13-5
SLOPe 23-6
SMODe 21-6
SOURce 23-7,26-14,27-14
STARt 6-38
STOP 6-39
STORe 12-17
STORe:CONFig 7-14
STRace 12-4
SWAVeform 14-3
SYMBol 20-3
SYStem:DATA 6-5
SYStem:SETup 6-36
TAG 12-19
TERM 12-21
TFORmat 17-2
THReshold 11-11,17-6
TTRace 18-3
TWAVeform 19-5
TYPE 10-8, 24-5
VAXis 15-7
WIDTh 20-8
WLISt 9-2
XCONdition 19-24
XPATtern 13-23,19-26
XSEarch' 13-25, 19-28
XTAG 13-27
XTIMe 9-6,19-29

Command errors C-2
Command mode 2-1
Command set organization 4-10
Command structure 1-11
Command tree 4-4
Command types 4-4
Common commands 1-5, 4-4, 5-1, A-27
Communication 1-2
COMPare selector 16-3
COMPare Subsystem 16-1
Complex qualifier 12-7
Compound commands 1-4

HP 16528/16528
Programming Reference

CONFig command 7-9, 7-14
Configuration rue 1-10 - 1-11
Controller mode 2-1
Controllers 1-2
Conventions 4-3
COpy command 7-6,16-5
COUNt 24-4
COUNt query 26-8
COUPling 22-4
CPERiod command/query 11-5

D

DATA 6-5,26-9
command 6-5
State (no tags) 6-12
State (with either time or state tags) 6-12
Timing Glitch 6-14
Transitional Timing 6-15

Data bits 3-5 - 3-6
8-Bit mode 3-6

Data block
Acquisition data 6-11
Analyzer 1 data 6-9
Analyzer 2 data 6-11
Data preamble 6-8
Section data 6-8
Section header 6-8

Data Carrier Detect (DCD) 3-4
DATA command/query 6-5 - 6-19,16-6 - 16-7
Data Communications Equipment 3-1
Data mode 2-1
Data preamble 6-8
DATA query 13-8
Data Set Ready (DSR) 3-4
Data Terminal Equipment 3-1
Data Terminal Ready (DTR) 3-3
DCE 3-1
DeL 2-3
DDE B-4

Index-3



Definite-length block response data L-L6
Definitions +3
DELay 25-3
DELay command/query L+5, L9-7
Device address 1-3

HP-IB 2-2
RS-232C 3-6

Device clear 2-3
Device dependent errors C-l
DLIST

Command 8-2
DLIST selector 8-2
DLIST Subsystem 8-1
Documentation conventions 4-3
DOWNload command 7-7
DSP command 6-20
DTE 3-1
Duplicate keyvords 1-5
DURationcommand/query 18-5

E

EDGE command/query 18-6 - 18-7
EDGE Trigger Mode ?3-I
Ellipsis 4-3
Embedded strings L-2 - L-3
Enter statement L-2
Error messages C-1
ERRor query 6-2L
ESB B-3
Event Status Register B-3
EXE B-4
Execution errors C-3
Exponents 1-8
Extended interface 3-3

Index-4

F

FALLtime 27-6
FIND command/query L2-8 - L2-9
FIND query L6-8
FORMat ?6-L0
Fractional values 1-8
FREQuency 27-7

G

GET 2-3
GllTchcommand/query 18-8
Glitch Timing Dara 6-L4
Group execute trigger 2-3

H

HAXis command/query 15-5 - 15-6
HEADeT command L-Lz
HEADeT command/query 6-22
Headers L-3 - 1,-4, L-7
Host language 1-3
HP-IB 2-L, 8-6
HP-IB address 2-L
I{P-IB device address 2-2
HP-IB interface 2-L
HP-IB interface code 2-2
HP-IB interface functions 2-L

I

IASSembler command 7-L0
IEEE 489.1, 2-L, A-1

HP 16s28 11652E,
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Defmite-Iength block response data 1-16
Defmitions 4-3
DELay 25-3
DELay command/query 14-5, 19-7
Device address 1-3

HP-IB 2-2
RS-232C 3-6

Device clear 2-3
Device dependent errors C-l
DLISt

Command 8-2
DLISt selector 8-2
DLISt Subsystem 8-1
Documentation conventions 4-3
DOWNload command 7-7
DSP command 6-20
DTE 3-1
Duplicate keywords 1-5
DURation command/query 18-5

E

EDGE command/query 18-6 - 18-7
EDGE Trigger Mode 23-1
Ellipsis 4-3
Embedded strings 1-2 - 1-3
Enter statement 1-2
Error messages C-l
ERRor query 6-21
ESB B-3
Event Status Register B-3
EXE B-4
Execution errors C-3
Exponents 1-8
Extended interface 3-3

Index-4

F

FALLtime 27-6
FIND command/query 12-8 - 12-9
FIND query 16-8
FORMat 26-10
Fractional values 1-8
FREQuency 27-7

G

GET 2-3
GLITch command/query 18-8
Glitch Timing Data 6-14
Group execute trigger 2-3

H

HAXis command/query 15-5 -15-6
HEADer command 1-12
HEADer command/query 6-22
Headers 1-3 - 1-4, 1-7
Host language 1-3
HP-IB 2-1, B-6
HP-IB address 2-1
IfP-IB device address 2-2
HP-IB interface 2-1
HP-IB interface code 2-2
HP-IB interface functions 2-1

I

IASSembler command 7-10
IEEE 488.1 2-1, A-I

HP 16528/16528
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Defmite-Iength block response data 1-16
Defmitions 4-3
DELay 25-3
DELay command/query 14-5, 19-7
Device address 1-3

HP-IB 2-2
RS-232C 3-6

Device clear 2-3
Device dependent errors C-l
DLISt

Command 8-2
DLISt selector 8-2
DLISt Subsystem 8-1
Documentation conventions 4-3
DOWNload command 7-7
DSP command 6-20
DTE 3-1
Duplicate keywords 1-5
DURation command/query 18-5

E

EDGE command/query 18-6 - 18-7
EDGE Trigger Mode 23-1
Ellipsis 4-3
Embedded strings 1-2 - 1-3
Enter statement 1-2
Error messages C-l
ERRor query 6-21
ESB B-3
Event Status Register B-3
EXE B-4
Execution errors C-3
Exponents 1-8
Extended interface 3-3

Index-4

F

FALLtime 27-6
FIND command/query 12-8 - 12-9
FIND query 16-8
FORMat 26-10
Fractional values 1-8
FREQuency 27-7

G

GET 2-3
GLITch command/query 18-8
Glitch Timing Data 6-14
Group execute trigger 2-3

H

HAXis command/query 15-5 -15-6
HEADer command 1-12
HEADer command/query 6-22
Headers 1-3 - 1-4, 1-7
Host language 1-3
HP-IB 2-1, B-6
HP-IB address 2-1
IfP-IB device address 2-2
HP-IB interface 2-1
HP-IB interface code 2-2
HP-IB interface functions 2-1

I

IASSembler command 7-10
IEEE 488.1 2-1, A-I

HP 16528/16528
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IEEE 488.1 bus cotnmands 2-3
IEEE 488.2 A-1
IEEE 488.ZStandard 1-1
IFC 2-3
Infiniry +2
Initializ-ation 1-10
IMTiali-e command 7-8
Input buffer A-2
INSert command L+6,19-8
Instruction headers L-3
Instruction parameters L-4
Instruction syntar L-2
Instruction terminator L-9
Instructions 1-3
Instrument address 2-2
Interface capabilities 2-1,

RS-232C 3-5
Interface clear 2-3
Interface code

HP-IB 2-2
Interface select code

RS-232C 3-6
Internal errors C-4

K

KEY command/query 6-23
Keyvord data 1-8
Keyvords +L

L

LABeI command/query 11-6 - LL-7,I7-3 - L7-4
LCL B-4
LER query 6-25
LEVeI 23-4
LINE command/query 8-5, L3-9
Linefeed L-9,4-3

HP 16528/16528
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Listening syntzur A-8
LOAD:CONFig command 7 -9
LOAD:lASSembler command 7-L0
Local 2-2
Local lockout 2-2
LOCKout command 3-7
LOCKout command/query 6-26
Longform I-7
LONGform command L-Lz
LONGform command/query 6-27
Lowercase I-7

M

Machine selector 10-3
MACHine Subsystem 10-1
MASTeT command/query 11-8
MAV B-3
MENU command/query 6-28
MESE command/query 6-29
MESR query 6-3I - 6-32
MMEMoT subsystem 7-L
MMODe command/query L3-L0, L9-9
Mnemonics L-8,4-1
MODE 23-5,25-4 - 25-5
Module Level Commands zL-L
MSB B-4
MSG B-3
MSS 8.3
Multiple numeric variables L-L7
Multiple progrtun commands L-9
Multiple queries L-I7
Multiple subsystems 1-9

N

NAME command/query L0-7
New Line character L-9

Index-S

IEEE 488.1 bus commands 2-3
IEEE 488.2 A-I
IEEE 488.2 Standard 1-1
IFC 2-3
Infinity 4-2
Initialization 1-10
INITialize command 7-8
Input buffer A-2
INSert command 14-6,19-8
Instruction headers 1-3
Instruction parameters 1-4
Instruction syntax 1-2
Instruction terminator 1-9
Instructions 1-3
Instrument address 2-2
Interface capabilities 2-1

RS-232C 3-5
Interface clear 2-3
Interface code

HP-IB 2-2
Interface select code

RS-232C 3-6
Internal errors C-4

K

KEY command/query 6-23
Keyword data 1-8
Keywords 4-1

L

LABel command/query 11-6 - 11-7, 17-3 - 17-4
LCL B-4
LER query 6-25
LEVel 23-4
LINE command/query 8-5, 13-9
Linefeed 1-9, 4-3

HP 16528/16528
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Listening syntax A-8
LOAD:CONFig command 7-9
LOAD:IASSembler command 7-10
Local 2-2
Locallockout 2-2
LOCKout command 3-7
LOCKout command/query 6-26
Longform 1-7
LONGform command 1-12
LONGform command/query 6-27
Lowercase 1-7

M

Machine selector 10-3
MACHine Subsystem 10-1
MASTer command/query 11-8
MAV B-3
MENU command/query 6-28
MESE command/query 6-29
MESR query 6-31 - 6-32
MMEMory subsystem 7-1
MMODe command/query 13-10,19-9
Mnemonics 1-8, 4-1
MODE 23-5, 25-4 - 25-5
Module Level Commands 21-1
MSB B-4
MSG B-3
MSS B-3
Multiple numeric variables 1-17
Multiple program commands 1-9
Multiple queries 1-17
Multiple subsystems 1-9

N

NAME command/query 10-7
New Line character 1-9

Index-5

IEEE 488.1 bus commands 2-3
IEEE 488.2 A-I
IEEE 488.2 Standard 1-1
IFC 2-3
Infinity 4-2
Initialization 1-10
INITialize command 7-8
Input buffer A-2
INSert command 14-6,19-8
Instruction headers 1-3
Instruction parameters 1-4
Instruction syntax 1-2
Instruction terminator 1-9
Instructions 1-3
Instrument address 2-2
Interface capabilities 2-1

RS-232C 3-5
Interface clear 2-3
Interface code

HP-IB 2-2
Interface select code

RS-232C 3-6
Internal errors C-4

K

KEY command/query 6-23
Keyword data 1-8
Keywords 4-1

L

LABel command/query 11-6 - 11-7, 17-3 - 17-4
LCL B-4
LER query 6-25
LEVel 23-4
LINE command/query 8-5, 13-9
Linefeed 1-9, 4-3

HP 16528/16528
Programming Reference

Listening syntax A-8
LOAD:CONFig command 7-9
LOAD:IASSembler command 7-10
Local 2-2
Locallockout 2-2
LOCKout command 3-7
LOCKout command/query 6-26
Longform 1-7
LONGform command 1-12
LONGform command/query 6-27
Lowercase 1-7

M

Machine selector 10-3
MACHine Subsystem 10-1
MASTer command/query 11-8
MAV B-3
MENU command/query 6-28
MESE command/query 6-29
MESR query 6-31 - 6-32
MMEMory subsystem 7-1
MMODe command/query 13-10,19-9
Mnemonics 1-8, 4-1
MODE 23-5, 25-4 - 25-5
Module Level Commands 21-1
MSB B-4
MSG B-3
MSS B-3
Multiple numeric variables 1-17
Multiple program commands 1-9
Multiple queries 1-17
Multiple subsystems 1-9

N

NAME command/query 10-7
New Line character 1-9

Index-5



NL L-9,4-3
Normal Mode 24-2,26-3
Notation conventions +3
Numeric base 1-15

Numeric bases 1-8

Numeric data 1-8

Numeric variables 1-15

NWIDth 21-8

o

OcoNdition command/query 19-10

OFFSet 22-5 - 22-6
OPATtern command/query 1"3-L1 - 13-L2, L9-11 -

L9-L2

OPC B-4
Operation Complete B-4
OR notation +3
oscilloscope zL-I
Oscillosmpe Subsystem commands ZL-L
OSEarch command/query 13-13, 19-13

OSTate L3-L4
OSTate query 9-3
OTAG command/query 13-15

OTIMe command/query 9-5, l9-I4
Output buffer L-6
Output command L-3
Output queue A-2
OUTPUT statement L-z
Overlapped command 5-9,5-L5,6-38 - 6-39
Overlapped commands 4-z
OVERshoot 27-9

P

PACK command 7-IL
Parameter syntzu< rules L-7

Parameters L-4

lndex-6

Parity 3-5
Parse tree A-7
Parser A-2
PATTern command 20-5
PATTern command/query 18-9 - 18-10

PATTern Trigger Mode ?3-L
PERiod 27-10
POINts query 26-11,

PON B-3
PPOWeT query 6-33
PREamble 26-Lz
Preambledescription 6-8
PREShoot 27-IL
PREstore command/query L2-L0 - L}-LL
PRINT com-and 6-Y
Printer mode 2-L

PROBe 22-7
Program data A-14
Program examples 4-LI
Program message A-9
Program message syntax l-2
Program message terminator L-9
Program synta,x L-2

Programming conventions +3
Protocol 3-5, A-3

None 3-5
XOND(OFF 3-5

Protocol exceptions A-4
Protocols A-2
PURGe co mand 7-L2
PWrDrh 27-12

a

Query t-3, L-6,1-13
*ESE 5-4
*ESR 5-6
*IDN 5-8
*oPC 5-9
*sRE 5-11
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NL 1-9,4-3
Normal Mode 24-2, 26-3
Notation conventions 4-3
Numeric base 1-15
Numeric bases 1-8
Numeric data 1-8
Numeric variables 1-15
NWIDth 27-8

o

OCONdition command/query 19-10
OFFSet 22-5 - 22-6
OPATtern command/query 13-11 - 13-12, 19-11 
19-12
ope B-4
Operation Complete B-4
OR notation 4-3
oscilloscope 21-1
Oscilloscope Subsystem commands 21-1
OSEarch command/query 13-13,19-13
OSTate 13-14
OSTate query 9-3
OTAG command/query 13-15
OTIMe command/query 9-5, 19-14
Output buffer 1-6
Output command 1-3
Output queue A-2
OUTPUT statement 1-2
Overlapped command S·9, 5-15, 6-38 - 6-39
Overlapped commands 4-2
OVERshoot 27-9

p

PACK command 7-11
Parameter syntax rules 1-7
Parameters 1-4

Index-6

Parity 3-5
Parse tree A-7
Parser A-2
PATTern command 20-5
PAllern command/query 18-9 - 18-10
PATTern Trigger Mode 23-1
PERiod 27-10
POINts query 26-11
PON B-3
PPOWer query 6-33
PREamble 26-12
Preamble description 6-8
PREShoot 27-11
PREstore command/query 12-10 - 12-11
PRINt command 6-34
Printer mode 2-1
PROBe 22-7
Program data A-14
Program examples 4-11
Program message A-9
Program message syntax 1-2
Program message terminator 1-9
Program syntax 1-2
Programming conventions 4-3
Protocol 3-5, A-3

None 3-5
XON/XOFF 3-5

Protocol exceptions A-4
Protocols A-2
PURGe command 7-12
PWIDth 27-12

Q

Query 1-3,1-6,1-13
*ESE 5-4
*ESR 5-6
*IDN 5-8
*OPC 5-9
*SRE 5-11
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NL 1-9,4-3
Normal Mode 24-2, 26-3
Notation conventions 4-3
Numeric base 1-15
Numeric bases 1-8
Numeric data 1-8
Numeric variables 1-15
NWIDth 27-8

o

OCONdition command/query 19-10
OFFSet 22-5 - 22-6
OPATtern command/query 13-11 - 13-12, 19-11 
19-12
ope B-4
Operation Complete B-4
OR notation 4-3
oscilloscope 21-1
Oscilloscope Subsystem commands 21-1
OSEarch command/query 13-13,19-13
OSTate 13-14
OSTate query 9-3
OTAG command/query 13-15
OTIMe command/query 9-5, 19-14
Output buffer 1-6
Output command 1-3
Output queue A-2
OUTPUT statement 1-2
Overlapped command S·9, 5-15, 6-38 - 6-39
Overlapped commands 4-2
OVERshoot 27-9

p

PACK command 7-11
Parameter syntax rules 1-7
Parameters 1-4

Index-6

Parity 3-5
Parse tree A-7
Parser A-2
PATTern command 20-5
PAllern command/query 18-9 - 18-10
PATTern Trigger Mode 23-1
PERiod 27-10
POINts query 26-11
PON B-3
PPOWer query 6-33
PREamble 26-12
Preamble description 6-8
PREShoot 27-11
PREstore command/query 12-10 - 12-11
PRINt command 6-34
Printer mode 2-1
PROBe 22-7
Program data A-14
Program examples 4-11
Program message A-9
Program message syntax 1-2
Program message terminator 1-9
Program syntax 1-2
Programming conventions 4-3
Protocol 3-5, A-3

None 3-5
XON/XOFF 3-5

Protocol exceptions A-4
Protocols A-2
PURGe command 7-12
PWIDth 27-12

Q

Query 1-3,1-6,1-13
*ESE 5-4
*ESR 5-6
*IDN 5-8
*OPC 5-9
*SRE 5-11
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Query (continued)
*sTB 5-13
ACCumulate L+4, L5-4, 19-6
ALL 27-5
AMODe 18-4
ARM L0-4, 21-4
ARMBnc 6-4
ASSign 10-5

AUToload 7-4
BRANch L2-5

CATalog 7-5
CLOCK LL-4
CMASK L6.4
COLumn 8-3, L3-6

couNt 24-4,26-8
COUPlirg 22-4
CPERiod 1L-5
DATA 6-5, 13-9, t6-6,?6-g
DELay L4-5, L9-7,25-3
DURation 18-5

EDGE 18-6
ERRor 6-2L
FALLtime 27-6
FIND L2-8,16-8
FORMat ?6-L0
FREQuency 27-7
GLITch 18-8

HAXis 15-5
HEADeT 6-22
KEY 6-23
LABeI LL-6, I7-3
LER 6-25
LEVeI 23-4
LINE 8-5, L3-9
LOCKout 6-26
LONGform 6-27
MASTeT 1-1-8

MENU 6-?A
MESE 6-29
MESR 6-3L
MMODe 13-L0, L9-9
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Query (continued)
MODE 23-5,25-4
NAME LA.7

lrI\MIDth 27-8
OcoNdition 19-10

OFFSet 22-5
OPATtern 13-11-, L9-11

OSEarch L3-L3, L9-L3
OSTate 9-3, L3-I4
OTAG 1"3-15

OTIMe 9-5, L9-I4
OVERshoot 27-9
PATTern 18-9
PERiod 27-L0
POINTS 25-TL
PPOWeT 6-33
PREamble 26-Lz
PREShoot 27-LL

PROBe 72-7
PWIDTh 27-L2
RANGe L2-L2, L4-7, L6-9, L9-15, 22-8,25-6
RECord 26-L3
RESTart L2-I4
RlSetime 27-L3
RMODe 6-35
RUNTiI L3-L6, 16-10, Lg-L7

SEQuence 12-16

,,r, SETup 6-36
SLAVe 11-10

, SLOPe 23-6
SMODe 2L-6
SOURce 23-7, 26-L4; 27 -L4'
SPERiod 19-19 1

STORe L2-I7
SYSTem:DATA 6-5
SYStem:SETup 6-%
TAG L2.I9
TAVerage L3-L8, L9-ZA

TERM L2-2L

THReshold 1L-1"1, 17-6

TMAXimum 13-1"9, L9-ZL

lndex-7

Query (continued)
*STB 5-13
ACCumulate 14-4, 15-4, 19-6
ALL 27-5
AMODe 18-4
ARM 10-4, 21-4
ARMBnc 6-4
ASSign 10-5
AUToload 7-4
BRANch 12-5
CATalog 7-5
CLOCk 11-4
CMASk 16-4
COLumn 8-3, 13-6
COUNt 24-4, 26-8
COUPling 22-4
CPERiod 11-5
DATA 6-5,13-8,16-6,26-9
DELay 14-5, 19-7,25-3
DURation 18-5
EDGE 18-6
ERRor 6-21
FALLtime 27-6
FIND 12-8, 16-8
FORMat 26-10
FREQuency 27-7
GLITch 18-8
HAXis 15-5
HEADer 6-22
KEY 6-23
LABel 11-6,17-3
LER 6-25
LEVel 23-4
LINE 8-5,13-9
LOCKout 6-26
LONGform 6-27
MASTer 11-8
MENU 6-28
MESE 6-29
MESR 6-31
MMODe 13-10, 19-9
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Query (continued)
MODE 23-5, 25-4
NAME 10-7
NWIDth 27-8
OCONdition 19-10
OFFSet 22-5
OPATtern 13-11,19-11
OSEarch 13-13, 19-13
OSTate 9-3, 13-14
OTAG 13-15
OTIMe 9-5, 19-14
OVERshoot 27-9
PATfern 18-9
PERiod 27-10
POINts 26-11
PPOWer 6-33
PREamble 26-12
PREShoot 27-11
PROBe 22-7
PWIDth 27-12
RANGe 12-12,14-7,16-9,19-15,22-8,25-6
RECord 26-13
RESTart 12-14
RISetime 27-13
RMODe 6-35
RUNTil 13-16, 16-10, 19-17
SEQuence 12-16
SETup 6-36
SLAVe 11-10
SLOPe 23-6
SMODe 21-6
SOURce 23-7'-26-14; 27-14\
SPERiod 19-19 ;
STORe 12-17
SYSTem:DATA 6-5
SYStem:SETup 6-36
TAG 12-19
TAVerage 13-18,19-20
TERM 12-21
THReshold 11-11, 17-6
TMAXimum 13-19,19-21
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Query (continued)
*STB 5-13
ACCumulate 14-4, 15-4, 19-6
ALL 27-5
AMODe 18-4
ARM 10-4, 21-4
ARMBnc 6-4
ASSign 10-5
AUToload 7-4
BRANch 12-5
CATalog 7-5
CLOCk 11-4
CMASk 16-4
COLumn 8-3, 13-6
COUNt 24-4, 26-8
COUPling 22-4
CPERiod 11-5
DATA 6-5,13-8,16-6,26-9
DELay 14-5, 19-7,25-3
DURation 18-5
EDGE 18-6
ERRor 6-21
FALLtime 27-6
FIND 12-8, 16-8
FORMat 26-10
FREQuency 27-7
GLITch 18-8
HAXis 15-5
HEADer 6-22
KEY 6-23
LABel 11-6,17-3
LER 6-25
LEVel 23-4
LINE 8-5,13-9
LOCKout 6-26
LONGform 6-27
MASTer 11-8
MENU 6-28
MESE 6-29
MESR 6-31
MMODe 13-10,19-9
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Query (continued)
MODE 23-5, 25-4
NAME 10-7
NWIDth 27-8
OCONdition 19-10
OFFSet 22-5
OPATtern 13-11,19-11
OSEarch 13-13, 19-13
OSTate 9-3, 13-14
OTAG 13-15
OTIMe 9-5, 19-14
OVERshoot 27-9
PATfern 18-9
PERiod 27-10
POINts 26-11
PPOWer 6-33
PREamble 26-12
PREShoot 27-11
PROBe 22-7
PWIDth 27-12
RANGe 12-12,14-7,16-9,19-15,22-8,25-6
RECord 26-13
RESTart 12-14
RISetime 27-13
RMODe 6-35
RUNTil 13-16, 16-10, 19-17
SEQuence 12-16
SETup 6-36
SLAVe 11-10
SLOPe 23-6
SMODe 21-6
SOURce 23-7'-26-14;27-14\
SPERiod 19-19 ;
STORe 12-17
SYSTem:DATA 6-5
SYStem:SETup 6-36
TAG 12-19
TAVerage 13-18,19-20
TERM 12-21
THReshold 11-11, 17-6
TMAXimum 13-19,19-21
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Query (continued)
TMINimum L3-20, 19-22
TYPE L0-8,2+5,26-L5
UPI-oad 7-L5
VALid %-L6
VAMPlitude 27-L5
VAXis Ls-V
VBASe 27-L6
VIVIAX 27-T7
VMIN 27-L8
VPP 27-L9
VRUNs L3-2L,19-23
VTOP 27-20
XcoNdition L9-24
XlNCrement ?6-L7
XORigin ?A-LB

XOTag L3-22

XOTime L9-25
XPATtern L3-23, L9-25
XREFerence 26-L9
XSEarch L3-25, Lg-?f.
XSTate 9-4, L3-26
XTAG L3.27

XTIMe 9-6, L9-29
YlNCrement ?5-20
YORigin ?5-2L
YREFerence 26-22

Query errors C-5
Query responses L-1L, +2
Question mark L-6

QYE 8.4

RANGe 22-8,25-6
RANGe command 20-6
RANGe command/qrlsry, L}-LZ - I2-I3, t4-7,
19-15

Receive Data (RD) 3-2 - 3-3

lndex-8

record ?5-L3
waveform ?f'-3

Remote 2-2
Remote enable 2-3
REMove command LL-g, L4-8, \7-5,1"9-L6, 20-7
REN 2-3
REName command 7-13
Request To Send (RTS) 3-4
Response data 1-16
R esponse message A-ZL
Responses L-Lz
RESTart comrnand/query L2-L4 - L2-L5
RlSetime 2l-L3
RMoDecommand/query 6-35
Root 4-4
RQC B-4
RQS B-3
RS-232C 3-L,3-6, A-1"

Run Control Commands 6-L
RUNTiI command/query L3-L6 - L3-L7, 1,6-10 -

L6-11, L9-L7 - 19-18

R

S

SCHart selector 1,5-3

SCHart Subsystem L5-1

SCOPe Subsysfem 21-L
SDC 2-3
Section data 6-8

, Section data formaf 6-6
Section header 6-8
Selected device clear Z-3

Separator A-18
SBQuence cornmand/query L2-L6
Sequential commands 4-2
Serial poll 8-6

16-9, Service Request Enable Register B-3
SETUp 6-36
SETUp command/query 6-% - 6-37

SFORmat selector 11-3

HP 1652B.116s28
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s

record 26-13
waveform 26-3

Remote 2-2
Remote enable 2-3
REMove command 11-9,14-8,17-5,19-16,20-7
REN 2-3
REName command 7-13
Request To Send (RTS) 3-4
Response data 1-16
Response message A-21
Responses 1-12
RESTart command/query 12-14 - 12-15
RISetime 27-13
RMODe command/query 6-35
Root 4-4
RQC B-4
RQS B-3
RS-232C 3-1, 3-6, A-I
Run Control Commands 6-1
RUNTil command/query 13-16 - 13-17, 16-10 
16-11, 19-17 - 19-18

SCHart selector 15-3
SCHart Subsystem 15-1
SCOPe Subsystem 21-1
SDC 2-3
Section data 6-8
Section data format 6-6
Section header 6-8
Selected device clear 2-3
Separator A-18
SEQuence command/query 12-16
Sequential commands 4-2
Serial poll B-6

12-12 - 12-13) 14-7, 16-9, Service Request Enable Register B-3
SETup 6-36
SETup command/query 6-36 - 6-37
SFORmat selector 11-3

R

Query (continued)
TMINimum 13-20, 19-22
TYPE 10-8,24-5,26-15
UPLoad 7-15
VALid 26-16
VAMPlitude 27-15
VAXis 15-7
VBASe 27-16
VMAX 27-17
VMIN 27-18
vpp 27-19
VRUNs 13-21, 19-23
vrop 27-20
XCONdition. 19-24
XINCrement 26-17
XORigin 26-18
XOTag 13-22
XOTime 19-25
XPATtern 13-23,19-26
XREFerence 26-19
XSEarch 13-25, 19-28
XSTate 9-4, 13-26
XTAG 13-27
XTIMe 9-6, 19-29
YINCrement 26-20
YORigin 26-21
YREFerence 26-22

Query errors C-5
Query responses 1-11,4-2
Question mark 1-6
QYE B-4

RANGe 22-8,25-6
RANGe command 20-6
RANGe command/query.
19-15
Receive Data (RD) 3-2 - 3-3
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record 26-13
waveform 26-3

Remote 2-2
Remote enable 2-3
REMove command 11-9,14-8,17-5,19-16,20-7
REN 2-3
REName command 7-13
Request To Send (RTS) 3-4
Response data 1-16
Response message A-21
Responses 1-12
RESTart command/query 12-14 - 12-15
RISetime 27-13
RMODe command/query 6-35
Root 4-4
RQC B-4
RQS B-3
RS-232C 3-1, 3-6, A-I
Run Control Commands 6-1
RUNTil command/query 13-16 - 13-17, 16-10 
16-11, 19-17 - 19-18

SCHart selector 15-3
SCHart Subsystem 15-1
SCOPe Subsystem 21-1
SDC 2-3
Section data 6-8
Section data format 6-6
Section header 6-8
Selected device clear 2-3
Separator A-18
SEQuence command/query 12-16
Sequential commands 4-2
Serial poll B-6

12-12 - 12-13) 14-7, 16-9, Service Request Enable Register B-3
SETup 6-36
SETup command/query 6-36 - 6-37
SFORmat selector 11-3

R

Query (continued)
TMINimum 13-20, 19-22
TYPE 10-8, 24-5, 26-15
UPLoad 7-15
VALid 26-16
VAMPlitude 27-15
VAXis 15-7
VBASe 27-16
VMAX 27-17
VMIN 27-18
vpp 27-19
VRUNs 13-21, 19-23
vrop 27-20
XCONdition. 19-24
XINCrement 26-17
XORigin 26-18
XOTag 13-22
XOTime 19-25
XPATtern 13-23,19-26
XREFerence 26-19
XSEarch 13-25, 19-28
XSTate 9-4, 13-26
XTAG 13-27
XTIMe 9-6, 19-29
YINCrement 26-20
YORigin 26-21
YREFerence 26-22

Query errors C-5
Query responses 1-11,4-2
Question mark 1-6
QYE B-4

RANGe 22-8,25-6
RANGe command 20-6
RANGe command/query.
19-15
Receive Data (RD) 3-2 - 3-3
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SFORmat Subsystem 11-1 Subsystem (continued)
Shortform 1-7 STRace 12-1
Simple commands L4 SWAVeform 1zt-1
SLAVe command/query 11-10 SYMBoI 20-1
SllStselector 13-5 TFORmar 17-1 :i'
sLISr Subsystem 13-L TlMebase 25-1
SLOPe 23-6 ::: 

' 
TRIGger 23-1

SMODe command 21-6 TTRace 18-1
SMODe query 2I-6 : TWAVeform L9-1
SOURce ?3-7,?6-L4,27-L4 i: WAVeform 26-1
Spaces L4 WLIST 9-1
SieRioa query L9-1"9 Subsystem commands 4-4
Square brackets 4-3 . Suffix multiplier .4-16 : : "

START command 6-38 Suffix units A-16
State data iSWAVeform selector L+3 ' . '

with either time or state tags 6-12 : SWAVeform Subsystem L4-L n. -i .

without tags 6-12 ;SYMBol selector Z)-3
Status L-17, 5-2,8-L .. SyMBol Subsystem 20-L _..-iii
Status byte B-5 . Syntax A-8 * I . , ". .
Status registers 1-lT syntax diagram . ',,

Status reporting B-1 ,. ACQuire Subsystem 2+l :
Stop bits 3-5 CHANnel Subsystem 22-2
STOP command 6-39 Common commands 5-2
STORe comnand/query 12-17 - L2-L8 COMPare Subsystem 16-2
STORe:CONFig command 7-1.4 DLIST Subsystem 8-t
STRace selector 12-4 MACHine Subsvstem i.0-2
STRaceSubsystem 12-L :i ;' ".i' .., i,-: I MEASureSubsystem 27-3
Stringdata L-8 t ', ' t'l MMEMorysubsystem 7-2-7-3

!:HiJ#"tles 
1-14 : - 'i" r ' SCHart Subsystem 15-2

' '- ScoPeSubsystem 2L-1
ACQuire2z$-1,'..,',1.i-.:'1t.,.SFoRmatSubsystem11-1.i.;
CHANnel 22-1 :t ,t'. -iii; rr,'1'.'ir SLISISubsVstem 13.-2
COMPare 16-1 ,1.'-^;i, " 

,;t STRace Su-bsyste- 12-L
DLIST 8-1 : . i ': SWAVeform Subsystem 1.4-2;
MACHine 10-1 "1 

.i ,: i"ii,l SyMBolsubsystem 20-2
MEASure 27-1 .. ) | L;jl'ri:l I j {i: t:- SVstemcommands 6-3
MMEMoT 7-1 : ji, '. r I ir tfoRmatSubsystem 17-1
SCHart 15-1

SCOpe 21-1 . :'r ; r,, stem Z3-i't1;. 'r ':';' -

SFORmat 11,-L 'ir, " TTRacesubsystem 18-2
SLIST 13-1" : ' ' : ",' -. TWAVeform subsystem 19-2

HP 16528/16528
Programming Reference

Index-9

SFORmat Subsystem 11-1
Shortform 1-7
Simple commands 1-4
SLAVe command/query 11-10
SLISt selector 13-5
SLISt Subsystem 13-1
SLOPe 23-6
SMODe command 21-6
SMODe query 21-6
SOURce 23-7,26-14,27-14
Spaces 1-4
SPERiod query 19-19
Square brackets 4-3
STARt command 6-38
State data

with either time or state tags 6-12
without tags 6-12

Status 1-17,5-2, B-1
Status byte B-5
Status registers 1-17
Status reporting B-1
Stop bits 3-5
STOP command 6-39
STORe command/query 12-17 - 12-18
STORe:CONFig command 7-14
STRace selector 12-4
STRace Subsystem 12-1
String data 1-8
String variables 1-14
Subsystem

ACQuire 24-1
CHANnel 22-1
COMPare 16-1
DLIST 8-1
MACHine 10-1
MEASure 27-1
MMEMory 7-1
SCHart 15-1
SCOPe 21-1
SFORmat 11-1
SLISt 13-1
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Subsystem (continued)
STRace 12-1
SWAVeform 14-1
SYMBol 20-1
TFORmat 17-1
TIMebase 25-1
TRIGger 23-1
TfRace 18-1
TWAVeform 19-1
WAVeform 26-1
WLISt 9-1

Subsystem commands 4-4
.SuffIX multiplier A-16
SuffIX units A-16

)SWAVeform selector 14-3
SWAVeform Subsystem 14-1

iSYMBol selector 20-3
SYMBol Subsystem 20-1
Syntax A-8
Syntax diagram

ACQuire Subsystem 24-1
CHANnel Subsystem 22-2
Common commands 5-2
COMPare Subsystem 16-2
DLISt Subsystem 8-1
MACHine Subsystem 10-2
MEASure Subsystem 27-3
MMEMory subsystem 7-2 -7-3
SCHart Subsystem 15-2
SCOPe Subsystem 21-1
SFORmat Subsystem 11-1
SLISt Subsystem 13-2
STRace Subsystem 12-1
SWAVeform Subsystem 14-2
SYMBol Subsystem 20-2
System commands 6-3
TFORmat Subsystem 11.-,1"".
TIMebase Sub~ystem 25-1
TRIGger Subsystem"23<i'j.L¥;
TfRace Subsystem 18-2
TWAVeform Subsystem 19-2
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SFORmat Subsystem 11-1
Shortform 1-7
Simple commands 1-4
SLAVe command/query 11-10
SLISt selector 13-5
SLISt Subsystem 13-1
SLOPe 23-6
SMODe command 21-6
SMODe query 21-6
SOURce 23-7,26-14,27-14
Spaces 1-4
SPERiod query 19-19
Square brackets 4-3
STARt command 6-38
State data

with either time or state tags 6-12
without tags 6-12

Status 1-17,5-2, B-1
Status byte B-5
Status registers 1-17
Status reporting B-1
Stop bits 3-5
STOP command 6-39
STORe command/query 12-17 - 12-18
STORe:CONFig command 7-14
STRace selector 12-4
STRace Subsystem 12-1
String data 1-8
String variables 1-14
Subsystem

ACQuire 24-1
CHANnel 22-1
COMPare 16-1
DLIST 8-1
MACHine 10-1
MEASure 27-1
MMEMory 7-1
SCHart 15-1
SCOPe 21-1
SFORmat 11-1
SLISt 13-1
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Subsystem (continued)
STRace 12-1
SWAVeform 14-1
SYMBol 20-1
TFORmat 17-1
TIMebase 25-1
TRIGger 23-1
TfRace 18-1
TWAVeform 19-1
WAVeform 26-1
WLISt 9-1

Subsystem commands 4-4
.SuffIX multiplier A-16
SuffIX units A-16

)SWAVeform selector 14-3
SWAVeform Subsystem 14-1

jSYMBol selector 20-3
SYMBol Subsystem 20-1
Syntax A-8
Syntax diagram

ACQuire Subsystem 24-1
CHANnel Subsystem 22-2
Common commands 5-2
COMPare Subsystem 16-2
DLISt Subsystem 8-1
MACHine Subsystem 10-2
MEASure Subsystem 27-3
MMEMory subsystem 7-2 -7-3
SCHart Subsystem 15-2
SCOPe Subsystem 21-1
SFORmat Subsystem 11-1
SLISt Subsystem 13-2
STRace Subsystem 12-1
SWAVeform Subsystem 14-2
SYMBol Subsystem 20-2
System commands 6-3
TFORmat Subsystem 11.-,1"".
TIMebase Sub~ystem .. 25-1
TRIGger Subsystem"23<i'j.L¥;
TfRace Subsystem 18-2
TWAVeform Subsystem 19-2
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Spta,x diagram (continued)
WAVeform Subsystem 26-2
WLIST Subsystem 9-I

Synta,x diagrams +2
IEEE 48,8.2 A-5

System commands +4,6-I

T

TAG command/query I2-Lg - I2-ZA
Talk only mode 2-L
Talking synta:r A-21
TAVerage query 13-L8, L9-20
TERM command/query L2-2L - L2-22

Terminator 1-9, A-?6
TFORmat selector L7-2

TFORmat Subsystem L7-L

Three-wire Interface 3-2
Threshold command/query L1"-1tr, 17 -6
Timing Glitch Data 6-L4
TMAXimum query L3-I9, L9-ZL
TMINimum query L3-?n, L9-22

Trailing dots +3
Transitional Timing Data 6-L5
Transmit Data (TD) 3-2 - 3-3
Truncation rule 4-L
TTRace selector 18-3

TTRace Subsystem 18-1

TWAVeform selector 19-5

TWAVeform Subsystem L9-1

TYPE 2+5
TWE conrmand/query 10-8

TYPE query ?6-L5

U

Units 1-8

UPLoad query 7-I5

lndex-10

Uppermse L-7

URQ B-3

v

VALid 26.L6
vAMPlitude 27-L5
VAXis ssmrtr&nd/query L5-7

VBASe 27-16

VN{AX 27-17
VMIN 27.L8
VPP 27.L9
VRUNs query L3-2I, 19-23

\,-roP 27-20

w

waveform
record 26-3

White space L-4
WIDTh command 20-8
WLIST selector 9-2
WLIST Subsystem 9-1
WORD Format 26-5

x

XcONdition command/query L9-24

XlNCrement query ?5-L7
XORigin query ?f.-L8
XOTag query L3-22

XOTime query L9-25
XPATtern command/query L3-23 - L3-24, L9-26 -

L9-27

XREFerence query 26-L9

XSEarch command/query L3-25, L9-?8

XSTate query 9-4, L3-26
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Syntax diagram (continued)
WAVeform Subsystem 26-2
WLISt Subsystem 9-1

Syntax diagrams 4-2
IEEE 488.2 A-5

System commands 4-4, 6-1

T

TAG command/query 12-19 - 12-20
Talk only mode 2-1
Talking syntax A-21
TAVerage query 13-18,19-20
TERM command/query 12-21- 12-22
Terminator 1-9, A-26
TFORmat selector 17-2
TFORmat Subsystem 17-1
Three-wire Interface 3-2
Threshold command/query 11-11, 17-6
Timing Glitch Data 6-14
TMAXimum query 13-19, 19-21
TMINimum query 13-20, 19-22
Trailing dots 4-3
Transitional Timing Data 6-15
Transmit Data (TD) 3-2 - 3-3
Truncation rule 4-1
TTRace selector 18-3
TTRace Subsystem 18-1
TWA<Veform selector 19-5
TWAVeform Subsystem 19-1
TYPE 24-5
TYPE command/query 10-8
TYPE query 26-15

u

Units 1-8
UPLoad query 7-15
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Uppercase 1-7
URQ B-3

v

VALid 26-16
VAMPlitude 27-15
VAXis command/query 15-7
VBASe 27-16
VMAX 27-1.7
VMIN 27-18
VPP 27-19
VRUNs query 13-21, 19-23
VTOP 27-20

w

waveform
record 26-3

White space 1-4
WIDTh command 20-8
WLISt selector 9-2
WLISt Subsystem 9-1
WORD Format 26-5

x

XCONdition command/query 19-24
XINCrement query 26-17
XORigin query 26-18
XOTag query 13-22
XOTime query 19-25
XPATtern command/query 13-23 -13-24,19-26
19-27
XREFerence query 26-19
XSEarch command/query 13-25, 19-28
XSTate query 9-4, 13-26
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Syntax diagram (continued)
WAVeform Subsystem 26-2
WLISt Subsystem 9-1

Syntax diagrams 4-2
IEEE 488.2 A-5

System commands 4-4, 6-1

T

TAG command/query 12-19 - 12-20
Talk only mode 2-1
Talking syntax A-21
TAVerage query 13-18,19-20
TERM command/query 12-21- 12-22
Terminator 1-9, A-26
TFORmat selector 17-2
TFORmat Subsystem 17-1
Three-wire Interface 3-2
Threshold command/query 11-11, 17-6
Timing Glitch Data 6-14
TMAXimum query 13-19, 19-21
TMINimum query 13-20, 19-22
Trailing dots 4-3
Transitional Timing Data 6-15
Transmit Data (TD) 3-2 - 3-3
Truncation rule 4-1
TTRace selector 18-3
TTRace Subsystem 18-1
TWA<Veform selector 19-5
TWAVeform Subsystem 19-1
TYPE 24-5
TYPE command/query 10-8
TYPE query 26-15

u

Units 1-8
UPLoad query 7-15
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Uppercase 1-7
URQ B-3

v

VALid 26-16
VAMPlitude 27-15
VAXis command/query 15-7
VBASe 27-16
VMAX 27-1.7
VMIN 27-18
VPP 27-19
VRUNs query 13-21, 19-23
VTOP 27-20

w

waveform
record 26-3

White space 1-4
WIDTh command 20-8
WLISt selector 9-2
WLISt Subsystem 9-1
WORD Format 26-5

x

XCONdition command/query 19-24
XINCrement query 26-17
XORigin query 26-18
XOTag query 13-22
XOTime query 19-25
XPATtern command/query 13-23 -13-24,19-26
19-27
XREFerence query 26-19
XSEarch command/query 13-25, 19-28
XSTate query 9-4, 13-26
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XTAG command/query 13-27
XTIMe command/query 9-6, L9-29
xxx 4-3,+5
XXX (meaniog o0 I-3 

:r

YlNCrement query 26-20 . , :,, :

YORigin query ?5-2L 
1 

, ,'
YREFerence query 26-22 , . '
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XTAG command/query 13-27
XTIMe command/query 9-6,19-29
XXX 4-3,4-5
XXX (meaning of) 1-3

y

YINCrement query 26-20
YORigin query 26-21
YREFerence query 26-22
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XTAG command/query 13-27
XTIMe command/query 9-6,19-29
XXX 4-3,4-5
XXX (meaning of) 1-3

y

YINCrement query 26-20
YORigin query 26-21
YREFerence query 26-22
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