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country.
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software, or interfacing, unauthorized modification or misuse,
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or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
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Exclusive THE REMEDIES PROVIDED HEREIN ARE THE BUYER'S
Remedies 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
aprecments 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.

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 Burean of Standards, to the
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Safety Requirements. To ensure safe operation and to keep the
product safe, the information, cautions, and warnings in this manual
must be heeded.



Introduction
|

About this Welcome to Hewlett-Packard logic analyzers. The HP 1652B/HP
manual... 1633B Logic Analyzer 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 refercnce 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
measarement type, In addition, both volumes have a master index.

The user interface of the HP 1652B/1653B was designed for the most
intnitive 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 logie
analyzer, you will see just how easy the HP 1652B/1653B is to use.

If you aren't familiar with the HP 1652B/1653B Logic Analyzers, we
snggest 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.



If you are new to logic analyzers and digitizing oscillescopes, or just
need a refresher, we think you'll find Feefing Comfortable with Logic
Analyzers and Feeling Comfortable with Digitizing Oscilloscapes 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. 1
it has already beert 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
Description

User Interface

HP 1652B/1653B
Front-Panel Reference

The HP 1652B/1653B logic analyzers are general purpose logic
analyzers with oscilloscope measurement capabilities. These analyzers
are designed as stand along 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
manunal 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,

First-time and casval users as well as experienced logic analyzer users
will find the user interface casiet 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.

General Information
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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 matter how
the analyzers are configured, up to two channels of oscillescope
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.

o 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.

» Upto two channels of ascilloscope.

B0 CHARMEL

STATE OF TIMING — AND -

U

P TQ TW2
CHAMMELS OSCILLAOSCOPE

g
|

¥* CHANNEL
STATE

rBh—:* 1 CHANNEL
STATE
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P T TW3
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vOCHANNEL
STATI

(BE—x* 1 CHANNEL

Nz

— AND -
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CHANMELS OSCILLOSCOPE
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Figure 1-1. HP 1652B Configuration Capabilities

*multiples of 16 channels

HP 1652B/1653B
Froni-Panel Reference



HP 1653B:

¢ Upto 32 channels state and up to two channels oscilloscope.
Up to 32 channels timing and up to two channels oscilloscope.

s Two state machines with multiples of 16 channels per machine,
with a combined maximum of 32 channels and up to two chammels
oscilloscope.

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

¢ Ulptotwo channels of oscilloscope.

32 CHAHNEL ‘ UP TO TWO
STATE OF TIMING —AMD— | CHAMIELE NSCILLNSCOPE —
OR
|
16 CHAHIEL 16 CHATIHEL LR T TWO
STATE STATE TAND = [ HAMHELS 57 TLLOG0PE

16 CHAMNLEL 1A CHalNEL UP T TWO
STATE TIMIIIC —AND = | CHANKELS 037 ILLOSCOPE

O16=CanT

Figure 1-2. HP 1653B Configuration Capabilities
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Key Features

General Information
1-4

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 connectot.
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 featores include:

400 Megasample/second digitizing rate.

100 MHz single-shot (real-time) bandwidth.
4 ksamples per measurement per channel.
Auntomatic waveform scaling.

HP 1652B/1653B

e Front-Panel Reference



Accessories
Supplied

HP 1652B/1653B
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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 1:1 to 1000:1.

50€2 de or 1 MS2 de input coupling,

Edge or immediate triggering.

Delayed trigger by events and/or time.

Trigger point marker displayed.

Normal, average, or cumtlative acquisitions.
Connect-the-dots.

Chan + Chan, Chan-Chan, and waveform overlay.

Table 1-1 lists the accessories supplied with your HP 1652B/33B. If any
of these accessories were missing when you received the logic analyzer

from the factory, contact your ncarest Hewlett-Packard office.

General Information
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Notes:

Quantity

{ Accessory HP Part No. 16528 1653B

| Probe assemblies 01650-61608 5 2
Probe cables 01650-61607 5
BNC Adapter 907 1250-0076 2 2

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

' Grabbers (Note 1) 5059-0788 100 46

| Probe Leads (Note 2) 50599333 R3 3
Ground leads (long) (Note 2) 59599333 5 2
Ground leads (short) (Note 2) 59399334 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 M£2,
65pF. 1m HP 10430A 2 2
AC power cable See Note 3 1 1
Operating system disk Call 2 2
Operating and Programming
manual set (1652-90902 1 1
Service Manual 01652-90905 1 1

Table 1-1. Accessories Supplied

the instrument.

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

2 Package of 5 per part number These items are shipped assernbled as a 01650-61608 The

part numbers are provided for replacement orders. The quantity in the above table cnly

indicates what 1s 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 1s in Appendix D of this manual

General Information
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Available In addition to the accessories supplied, there are a number of
A ri accessories available that will make your measurcment tasks easier and
ccessories mor¢ accurate. You will find these listed in Accessories for HP Logic
Analvzers.
|
Manuals The manuals supplied with your logic analyzer are as follows:
Supplied
o Feeling Comfortable with Logic Analyzers - A primer on logic
anafyzers.
— e Feeling Comfortable with Digitizing Oscilloscopes - A primer on
digitizing oscilloscopes.
e  Gerting Started with the HP 1652B/1653B Logic Analyzer - A tutorial
for new and casual vsers,
e HP 1652B/16538 Front Panel Operation Reference Manual - A
complete operating manual.
e HP 1632B/1653B Prograinming Reference - A complete reference
to programming commands.
¢ Service Manual - A guide to troubleshooting and module-level
repair.
Tu rning On the Befure you turn your logic analyzer on, refer to Appendix D for
LOg ic Analyzer information covering installation and set up of your logic analyzer.

Note ﬁ

HP 1652B/1653B
Front-Pane! Reference

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

If you are unfamiliar with how to use the HP 1652B/1653B logic
analyzers, refer to chapter 1 of the Getting Started with the HP
16528116538 Logic Anubvzer.

General Information
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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 01650-63201)
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 a analyzer inputs, a
termination must be provided.

The termination adapter shown below, is designed to con%ect toald
{2x10) position, 4-wall, low profile header connector, 3M ® Series 3592 B
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
HP1652B/1653B
Probing System

Probe Pod
Assemblies

Probing
2-4

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 k€2 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 rigetime with 5% perturbations

8 pF input capacitance at the probe tip

Signal ground at the probe tip for higher speed timing signals
Inexpensive removable prohe tip assemblies

.- & 8

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 digitat
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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Figure 2-3. Probe Pod Assembly
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Pod Grounding Each pod is grounded by a pod ground lead that shonld 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 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 12-inch twisted pair cable and one grabber.
The probe tip, which connects to the target systern, has an integrated
R-C network with an input impedance of 100 k€2 in parallel with
approximately 8 pF. See figure 2-4 below.
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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.
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Probe Grounding

Note ﬁ

Grabbers

Probe Cable

Caution W'

Probing
26

i
Note %

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.

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

If you reed 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 prabe 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 {ali cables) is 2 amps at 5 volts.

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

HP 1652B/1653B
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Oscilloscope
Probes

Probe Inputs

External Trigger
BNCs

Compensation
Signal Output

HP 1652B/1653B
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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 previcusly 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 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. )

[nputs. 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 Qutput 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 [0503A 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 Signal 542 output is - 1.2 kHz square wave with
high amplitude near -200 mV and low amplitude near -400 mV when
connected to a 50£2 load. This square wave is used for probe
compensation adjustment (sec your opetating note for more
mformation about probing} and is used in examples throughout this
manual,  aa

e
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Signal Line Any 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 k€2 shunted by 8 pF. If the signa! line is
incapable of this minimum voltage, you will not only have an incorrect
measurement, but the system under test may also malfunction.

T

Maximum The maximum input voliage of each logic analyzer probe is +44 volts
Probe Input peak.

Voltage The maximum input voltage of the oscilloscope probes is =250 volts de

at 1 M£2 setting and 5 volts rms at 50 £ setting,

Pod Thresholds wLogic analyzer pods have two preset thresholds and a user-definable
pod threshold. The two preset thresholds are ECL { - 1.3 V) and TTL
{ + 16 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 t 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
P system: the probes (general purpase probing); the HP 10320C
Loglc Analyzer User-definable Interface; the HP 10269C with microprocess% specific
to the TarQEt preprocessor modules; and direct connection toa 20 pin 3M ™ Series
System type header connector using the optional termination adapter (HP part
nnmber 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 HP 1652B/1653B
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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
. keyed for proper orientation. You can connect either end of the cable
to the LOQIC __— tothe rear panel since both ends of the cables are alike.

Analyzer o
2 G
38 rmam
Figure 2-6. Probe Cable to Analyzer Connection
/T
HP 1652B/1653B Probing

Front-Panel Reference 2-9



Connecting the  The analyzer pods of the HP 1652B/53B differ from other logic
Pods to the 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)
Probe Cable that the probes are installed in when you receive your logic analyzer.

rInEn

Figure 2-7. Connecting Pods 1o 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 HP 1652B/1653B
2-10
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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 Jatch while gently pulling the probe out of the
pod connector as shown below.

DIESET |

Figure 2-8. Disconnecting Probes From Pods

You connect the probes to the pods by insesting 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 1652B/1653B . Probing
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Con necting the  Conncct the grabbers to the probes by slipping the connector at the

r end of the probe onto the recessed pin located in the side of the
Grabbers to the grabber. If you need to use grabbers for either the pod or the prabe

Probes grounds, connect the grabbers to the ground leads in the same manner.
e (W
~E L )
RN AT b T
Figure 2-9. Connecling Grabbers to Probes
]

Con necting the  The grabhers have a hook that fits around the IC pins and component

Grabbers to the 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
Test Points shown belowx_p !
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Probing HP 1652B/1663B
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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 ¢ach 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.

Figure 2-11. Labeling Pods, Probes and Cables

HP 1652B/1653B
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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. 1t
also displays acquired data and measurement resals,

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

» Selecting the desired menu with the menu keys,

o Placing the cursor on the desired field within the menu by
rotaling the KNOB,

o Displaying the field options or current data by pressing the
SELECT key.

o Selecting'the desired option by rotating the KNOB or entering
new data by using the KNOB or the keypad.

» Starfing and stopping data acquisition by using the RUN and
STOP keys.

HP 1652B/1653B Using the Front-Panel User interface
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.
Front-Panel
Controls

In order to apply the user interface quickly, you should know what the

front-panel controls do.
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Figure 3-1. HP 1652B/53B Front Panel

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/0. The Format/Channel, Trace/Trigger, and Display
keys will display the menus of either analyzer {machine) 1 or ?
respectively or the oscilloscope depending on what menu was last
displayed or what vou did in the System Confipuration menu.

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

Trace/Trigger Menu Key, The TRACE/TRIG menn 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 Confignration menu from this menn,

Using the Front-Panel User Interface
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Display Menu Key. The DISPLAY menu key allows you to access
¢ither the Timing Waveforms display, Statc 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 1o the System Configuration menu.

I/O Menu Key. The 1/0 menu key allows you to access the IO menu.
You can access the /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 [/O menu to pop up over any current menu on the display.

Run Key. The RUN key allows vou 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 oceurs.

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 nochanged as long as the old data is
not corrupt. In single mode, STOP canses any new data to be
displayed. If printing a hardeopy, the STOP key stops the print.

Don't Care Key. The DON'T CARE key allows you to eater 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:

e 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.

e Clear Alpha Entry menus.

¢ Move the underscore marker or cursor to its original position in
the menu fields.

Using the Front-Panel User Interface
33



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:

()

s Binary

o Dctal

o Decimal

o Hexadecimal

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

{71 CHS Key. The CHS (change sign) key allows vou to change the sign
{ =) of numeric variables.

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

(9 } Knoh. 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,

{10} 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.c. Format Specification) pressing
the SELECT key either opens a pop-up, or toggles options (when there
are only two options possible) in that field.

Using the Front-Panel User Interface HP 1652B/1653B
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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 antomatically 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 ptacing the cursor on Done and pressing SELECT.

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 Lhis button to eject a flexible disk from the
disk drive.

[ndicator Light, This light is illuminated when the disk drive is
operating. Wait until this light is out before removing or inserting disks.

[nputs 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 Interface
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Rear-Panel
Controls and
Connectors
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Figure 3-2. HP 1652B/563B Rear Panel
l,\l 1 Line 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,
(3‘;) External Trigger BNCs. Provide arm out and arm in connections.
P
{ .3} Intensity Control. Allows you to set the display intensity to a
comfortable level.
(E) Pod Cable Connectors. Keyed connectors for connecting the pod
™ cables.
il 1 The HP 1653B rear panel has connectors for pods 1 and 2 only.
Note
(E) RS-232C Interface Connector, Standard DB-25 type connector for
"7 connecting an RS-232C printer or controller
Using the Front-Panel User Interface HP 1652B/1653B
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(o)

HP-IB Interface Connector. Standard HP-IB connector for connecting
an HP-IB printer or controller.

fi) Fan, Provides cooling for the logic analyzer. Make sure air is not
restricted from the fan and rear-panel openings,
{ ?J Probe Compensation Signal Qutput. 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

HP 1652B/1653B
Front-Panel Reference

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

FORMAT/CHAN
TRACE/TRIG
DISPLAY

/0

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 menn 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
sel, select the desired analyzer or scope from the pop-up that appears
when the field in the upper left corner of the main menu is selected.
This pop-up is available in all main menus except the 1/O menu.

The 1/O menu differs from the other three main menus in that it is a
pop-up meny that appears on top of the currently displayed menu
when you press the I/O key.

Using the Front-Panel User Interface
3-7



How to Switch

Returning to

You can switch between the analyzers and oscilloscope in any main

between the menu except the I/O menu. To switch between analyzers and scope,
place the cursor on the field in the upper left corner of the
Analyzers and  FORMAT/CHAN, TRACE/TRIG, or DISPLAY (timing, state or
Oscilloscope 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)
o Mixed Mode (if two or more are on)
« Scope
Place the cursor on the oppasite analyzer (machine), or scape 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, yon will
now see the TRIGGER menu of the scope or the TRACE menu of
machinc 2.
|

You can retnrn to the System Configuration menu directly from the

the System FORMAT, TRACE, or DISPLAY menus. To return to the System
h . Configuration menu, place the cursor on the field in the upper left
Conflguratlon cornier of any of these menus and press SELECT. The same pop-up
Menu menu appears with the following options:
e System
« MACHINE 1 (or your analyzer name)
o MACHINE 2 (or your analyzer name)
o Mixed Mode (if two or more are on)
s Scope
Place the cursor on System and press SELECT. The System
Configuration menu is displayed.
Using the Front-Pane! User Interface HP 16852B/16538
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How to Select
Fields

Pop-up Menus

How to Close
Pop-up Menus

HP 1652B/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 menn 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 oplion 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 (o Select
Options" in this chapter.

Using the Front-Panel User Interface
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How to Select
Options

Clook field | —

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 ficld 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 beth clocks (I and K) for an HP 1653B.

HACHINE 1 |- Siete Formal Speclflicstlon Specify Symbols
Clock
m Pod = Pod 1

Activity = _____ | dd
Lebel Pal 1S

POD_1 [_Jmlr_rlLIIlPﬂIll\lEEl

- Specify clock pop-up

—

Figure 3-3. State Clock Pop-up Menu

When vou place the cursor on one of the clocks and press SELECT,
another pop-up appears, showing you the choices of clock
specifications available,

Using the Front-Panel User Interface HP 1652B/1653B
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Toggle Fields

How to Enter
Numeric Data
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HACHINE { |- Siale Formal Specificetlon Spacif [1F]

Clock

Hélé
T

Figure 3-4. 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 elose
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 arc a number of pop-up menus in which vou enter numeric data.
The two major types are as follows:

o Numeric entry with fixed units (Le. volts}.
s Numeric entry with variable units (i.e. ms, ys, 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 cither of the preset thresholds (TTL
or ECL) or to a specific valtage from - 9.9 Via + 9.9V,

Using the Front-Panel User Interface
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To set pod thresholds to a specific voltage, place the cursor in the
threshold portion of the pod feld (TTL, ECL, or User-defined) of any
pod and press SELECT.

HACHINE | [- Timiag Farist Specificatlon Specify Symbols

s

Label Pal IS B .0
/ FGD | Grrevrravrrnsnes] ]
Pod threshold

ey wfrgrgrfe]e

Ll L L Li L LA L L] L LT

Figure 3-5. Pod Threshold

Select the User-defined option and another pop-up appears for you to
specily the pod threshold voltage.

HACHINE | |~ Timlng Fors { specify Symbots

T Pud Threshold

ECL t0.0 Y

User=definedj

Actislly «
Lepel Fol IS, , BY [
FOD 1 -
-art—
ort—

e User-defined pod
Arr- threshold eniry pop-up

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 vou 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 (—) sign will appear in the
pop-up.

Notice, the cursor stays in the upper right corner 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:

[MACHIHE 1 ]~ Timing Trece Specificatlon
Trace madd|Repelitive

frmed by Heguizition mode [Transitianal

Label FO0 1
Boee

Wumeric Eniry

1919

| 301

c
"

prazant for [» |

Théh TLid

Eaye [

gl

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,, s, gs, 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 displayved in the
present for field.

Using the Front-Panel User Interface
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Note %

How to Enter

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.

Any time the cursor is on one of the nurmeric 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.

You can customize your analyzer configuration by giving names to

Alpha Data several items:
+ The name of each analyzer,
e Labels.
s 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 SELECT. You will see the
Alpha Entry pop-up menu:
Using the Front-Panel User Interface HP 1652B/1653B
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Changing
Alpha Entries
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ettt
Systex Configuration

Analyzer 1 Analyzar 2 OscilToscope
Nome:
Type! Type:

Alpha Entry Done )
[RECDEF GH I KL MNOFGR S TOWHE 74
0123456760, ==

[HAEMIME 1 1

nlssian:ﬂ Analyzer
ads

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."

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 Lo change.

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

Using the Front-Panel User Interface
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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 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 lefi/right ROLL key again or press SELECT.

If yon 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.

[f you want to replace a character with a space, place the noderscore
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 it on screen. If there is off-screen data,
pressing the ROLL keys causes an indicator to appear in the upper lelt
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 Fight

JL

01 BEOMTE

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 vou 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.

Using the Front-Panel User interface HP 1652B/1653B
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Figure 3-10. Typical State Listing Menu

|
Assignment/ There are a number of pop-up menus in which you assign or specify
Specification what you want the logic analyzer to do. The basic menus of this type are

as follows:

Menus

¢ Assigning pod bits to labels

» Specilying patterns
¢ Specilying edges

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:

® (asterisk) indicates assigned bits
. {period) indicates un-assigned bits

HP 1652B/1653B Using the Front-Panel User Interface
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@ If you don't see any bit assignment fields, it merely means you do not
Note 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 pap-
up menu:

5 87 0

h*t*#ﬁ**l

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 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 ASCIL.

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 Putterns field is the Find Pattern field in
the Timing Trace Specification menu.

Using the Front-Panel User Interface HP 1652B/1653B
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Specifying Edges
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When you place the cursor on the Find Pattern field and press
SELECT, you will see the following pop-up menu appear.

Specify Pattern:
XXXX

Figure 3-12. Find Pattern fielki 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 SELECT.

You can select positive-going { 1 ), negative-going ( |} ), or either edge
(] ) as part of your trigger specification. You specify edges in the
Timing Trace Specification menu by placing the cursor on the Then
find Edge ficld under the desired label and pressing SELECT. You
will see the following menn.

Specify Edge:
1..1T .1..

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 if you sce 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 hit 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 } to ? to] and backto (). . -

Using the Front-Panel User Interface
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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
start 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:

® & & & & 5 & & @

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 stale analyzers with up to two scope channels,
One timing analyzer, one state analyzer and up to two scope
channels.
-

System Configuation Menu
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The System Configuration menu for the HP 1652B Logic Analyzer is

shown below.

System Confliguration

fnnalyzer 1 inalyzear 2 bacil)oscope
Neme Neme:
Type [Stale ] Typer [Timing | (CRuloscale )
unnsslaned nnalyzer
ods
' Pod | A [l Ppd 5 ) il Pad 2 )

Figure 4-1. System Configuration Menu For HP 1652B

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
meny by placing the cursor in the system access field in the upper left

corner and press SELECT. This field will be displaying either the
scope, Machine 1, Machine 2, ar a user-defined name for the current

analyzer machine before you press SELECT.

You then place the cursor on System in the pop-up meny and press
SELECT. When the pop-up closes the System Configuration menn

will be displayed.

System Configuation Menu
4-2
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System
Configuration
Menu Fields

Name field

Alpha Entry pop-up /

The System Configuration menu fields are described in the following
paragraphs.

System Lanfigurailian

Analyzer 1 Kaalgzer 2 Oecillascope
Woma+
Type: Type:

Aipha Eniry {Done )
passigned Analyzer

EECTEE I L FNGPGRE TUWHS ¥2) A
ﬁ TEeEsd D[

[MACHINE 1 )

/ | P}Uwi

ﬁ
Figure 4-2. Alpha Entry Pop-up Menu

Name You name an analyzer by selecting the Name field under it. An Alpha

HP 1652B/1653B
Front-Panel Reference

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. [n 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.

System Configuation Menu
43




Type

Type Pop-up

System Configuation Menu

4-4

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 lefi-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
carsor 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.

R
Spstem Configuration

Analyzer 1 Anelyzer 2 Ogctllancope
Noma1 Mame
Type
Ti yp
Lid

Unnsslysgg nnalyzer
[ Fod S 1 { Pod 3 1

Type: [OFF__TT]
1 ]

Figure 4-3. Type Pop-up Menu
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Scope On/Off

Autoscale
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The 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 configuration.

Autoscale provides a starting point for setting up a measurement. The
Autoscale ficld 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,

.
Spztem Conf lgeration
Rralyzer | Analgzer 2 0ac1lloscope
Nene: Wema1 [HACHINE ¢

Type Tuper [ Timldg
Cancel
V] Unu;slam!d nnalyzer
ads

( Pod | B [ Pad 5 1 i Fpa z 1

Autoscale Pop-up

Figure 4-4. 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 menn,

Autoscale for the scope is located in all main menus. When Continue is
selected, the Channel, Tripger, and Waveforms displays are
automatically configured. More information on scope autoscal is
located in chapter 23, "Channel Menu."

System Configuation Menu
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Pods

Pod Assignment Pop-up /

System Configuation Menu

4-6

Choosing Autoscale erases all previous configurations in the timing
analyzer and scope, and turns the other analyzer (state) off if it was on.
If you don’t want this to happen, select Cancel in the pop-up.

Each pod can be assigned to one of the analyzers. When the HP 1652B
Logic Analyzer is powered up, Pod 1 is assigned to Analyzer 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 assign the pod to
Analyzer 1, Analyzer 2, or Unassign it. Pressing the SELECT key
closes the pop-up.

Systes Confiquration

Analyzer 1 Hnalyzer 2 asciligpcope

hama: N1
Type: Type:
Unasclgned #nalgzer
E W [—gﬁﬂﬁl
Lo [ unesaigned |=' ~  emmm=semcemmmnec o Aonoooocioilazios

Figure 4-5. Pod Assignment Pop-up Menu

HP 1652B/1853B
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Where to Go When you complete the system level configuration for the logic

Next analyzer in this menu, you need to complete the individual analyzer
configurations for analyzer 1, analyzer 2, or scope. To configure an
individnal analyzer you will normally configure the Format menu first
and then the Trace menn. 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,

HP 1652B/1653B System Configuation Menu
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1/0 Menu
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Introduction This chapter describes the I/0 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 1/O menu allows you to perform L/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.

e

. & & b0

|
Accessing the You can access the /O menu from any other menu in the system by
1/0 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
aption you desire, press SELECT. It lists the following options:

Done

Print Screen

Print All

Disk Operations

1/O Port Configuration
External BNC Configuration
Self Test

To exit the /O menn, position the cursor over the Done option and
press SELECT. This returns you to the menu you were in before yon
pressed the I/O key.

HP 1852B/1653B 1/0 Menu
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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 bat
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
Note 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. If you wish to stop the printout
before it is completed, press the STOP key on the front panel.

I/0 Menu HP 1652B/1653B
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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

HF 1852B/1653B

disk operations, refer to Chapter 6, "Disk Drive Operations."

When you select Disk Operations , a new menu pops up. This menn 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.
Tt 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.

File Field
. Dise peratisns
Operations
Field——— trom 11le [CHROIF_E
Eilonowe  Type  fescriplioe o
CHARTIB #2i_config CEMN1 FOR CHART - UPCOINT
Arro CHART| £ 65Y¢1_conf 1g LEMIT FOR CHRET - LPTQUNT
THARTZ B oztconf1g DEMI2 FOR CHAPT - UPDOMMZOUNT
CHARTZE 188941_conf 1g LEM2 FOR CHART _ UFDOANCOUNT
CHART3 B n21_config DEHI3 FOR CHAPT
| cowrrie 185041 cont 19 LEM)2 FOR CHAPT
# CHFDIF_E 165041 confiy  COMPARE W/ DIFFERENCES .
HULTISIN.G i condig SINE AND SIME 2¥
HULTISIND 11.cond g SINE HND SIME 2t
i HULTISINE  nSod1_candig SINE AMD STRE 3¢
Files on e nuLTISIN_ n_cont 4 SIHE A STME 2
Disc_-—-—-—_"‘ SIN.NS_F ualcontig SINE HITH 5 DELFEE INLREMENTS
SIN_10.6 121cantig SINE WITH In DECREE INURENENTS
SIN-10.E 165041 _cont ip SINE WITH |4 DECREE INCREHENTS

SYSTEH_

16500 _sy=tem

HP 16304 Sysiem Softhere Wud 4B

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 a
FILE field in the top section of the display.

Front-Panel Reference
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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 /0 menu,
returning you to the menu you were in before you pressed the 1/0 key.
The ficld 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 felds 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
aperations a pop-up appears with two options: Cancel and Continne.
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.
bisc Uperaiions
I — TN
Slore
Futatead
Lony Tups Dpzcripiion
Dup Tcale Diar
Pack Disc 02| _cenf lg DEMO1 FOR CHART _ LFCOUNT
[T 16504 | conf Lg DEMOT FOR CHRFT — UFCOUNT
[Furge ] o2i_cenflyg DEMOZ FOR CHAFT _ UPDOWNCOUNT
1650/ | _ranf Iy DEHOD FOR CHART _ LIPDMWNCOUNT
formal Disc oz 1_cont g OEHOT FOR CHART
CHARTS.E 1850, | _canf 1g DEFIGT FOP CHAET
» CHPDIF_E 6501 _conflg COHPARE M/ DIFFERENCES +
HULTISIN.B o2l _cenf lg SINE AND SINE 2%
HULTISIND o11_conf Ly SINE BND SINE 2w
MULTISIN_E 1650 | _tonT L SINE AND SINE 2%
HULTISIN__ onG_cent Ly SINE AND SINE 2%
SIN_058 ozZl_cenf Lg SINE WITH 5 DEGREE INCREHENTS
SIN_10_B 021 _conf g SINE WITH 10 DEGREE INCRERENTS
SIN_10E 1650/ | _cont L§ SINE HITH 10 DEGREE INCREHENTS
SYSTEN- 16500/ sk 18m HP 16300/ System Sufthaerd V02 1B
H— — |

Figure 8-2. Disk Operations Pop-up Menu
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Load

Store
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The Load operation allows you to load configuration files (including
symbol tables), and inverse assembiers 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

from fila
Figure 5-3. Load Operation

The Store operation allows you to store all the setup information, data
and inverse assembler links for the analyzer in a configuration file. You
camnot 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 aperations pop-up menu, the top
section of the Disk Operations menn looks similar to that shown in
figure 5-4. In addition to the operations and file fields, there isa 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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Autoload

When you Exceute 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.

Disc Operations
ta fa1e
File descripllon [TIMING STATE HIMED DISPLAYS ] { Exa:utg )

Figure 5-4. Store Operatlon

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 antomatically loaded at power up.
Disable prevents any file from being loaded at power up.

Disr Dperations
| hutuload [Enah]e 111s | CHAPTIE
l.urcant sutolpod status  Disebled
.

Cur-ant sutulond flie
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 ¢nabled for autoload. When
you select either Enable or Disable the antoload status of a file will not
change until you select Execule.

When you sefect Execute, after selecting Enable, the file whose name
appears in the file field is selected for autoloading. The autoload status
line will say Enable, and the auteload file line will state the name of the
file.

HP 1652B/1653B
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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 Ioad 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.

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.

Ulsc Operotions
Tupy tive [SYSTEREZ1] 10

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 vou 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 ficld 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,

1/0 Menu
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Duplicate Disk The Duplicate Disk operation allows you to duplicate all the files on

IO Menu
5-8

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 antomatically formatted in this operation.

OLse Dperations

Duplliceie Disc

Figure 5-7. 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 Contirue, 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 anafyzer will tell you that it's writing to the disk.

Duplicate Disc

Duplicels dizc waes all of syslem rem fo help speed wp
the process of duplicaiing discs  This Wl)) DESTROY

the current configuration and dais and Will require »
reboot of the Yystem whon cduplicalion is complete.

Figure 5-8. Duplicate Disk Pop-up Ménu

The process of duplicating a disk is an iterative one; i.., 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 digk and press SELECT. You will never have to swap disks
more than three times. [ —

HP 1652B/1653B
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After the duplication process is complele, 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.

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 seleet 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.

Dist Dperatinns

Figure 5-9. Pack Disk Operation

The Rename vperation 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 fite field that tells you what the old name of the file is,
and afile ficld that tells yon what the new name will be. If you select
cither 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. .

/O Menu
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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.
Dlsc dperations
ERname | ti1e [CHARTZE | to [CHARTS.E |

Figure 5-10. Rename Operation

Purge The Purge operation altows 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
Cance! and Continve. 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.

ﬁ A purged file cannot be recovered. Make sure the file that is being
Note purged is the correct one.

01sc Dperations
Purg: file CHART2_E
Figure 5-11. Purge Operation
1O Menu HP 1652B/16538B
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Format Disk The Format Disk operation formats a disk, purging all previous files on
the disk. When vou 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. If you selcct Continne, the disk will be
formatted. The message "Disk format in progress” will appear at the
top of the screen. Whea the formatting is complete, all the files will be
deleted.

j@l Formatting a disk purges all the files on the disk, Make sure the disk is
Note the correct one to be formatted because purged files cannot be

recovered.
Disc Dperations
o
P
Figure 5-12. Format Disk Operation
HP 1652B/1653B /O Menu
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1/0 Port
Configuration

1/0 Menu
5-12

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 IO Configuration option
and press SELECT, you will see the menu shown in figure 5-13.

Exiernal I/0 Port Configuretiun

Printer connacied te [B5=232—C ] Controller connecied to

ES=232=L Lenriguration HPIB Canflguralian
Protocal 1 HPIB Addrecs 1
stp B1ts [T ]
Parity 1
Baus rate
Date Bits ! ]

Psinter [nfarmation

printer  [Cacerdet | Faper Widin

Figure 5-13. External I/O Pori Configuration Menu

The HP 1652B/53B is equipped with a standard RS-232C interface and
an HP-IB inlerface that allows you to connect to a printer or controller.
Conpecting 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/16538 Programming Reference Manual.

Various HP-1B 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,

HP 1652B/1653B
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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 [/O menu. Then you select the /O Port
Configuration ficld to display the External I/Q Port Configuration
menu. When the menu appears, select either ficld 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.

Externnl I/0 Port Configuration

Printer connected to [FS—232—C | Controller connectsd to

Figure 5-14. Interface Configurations

The HP-IB printer must be set to Listen Always for the HP-1B
interface. [n 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 Interface

The Hewlett-Packard Intetface Bus (HP-1B) 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 defanlt is 7.

HP 1652B/1653B 1/0 Menu
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To select an address:

L Select the External 1/0 Port Configuration menn and place the
cursor in the field directly to the right of HP-IB Address:. Press
SELECT and an Integer Entry pop-up appears. See figure 5-15.

Eriernat 1/0 Port Configuraotion

Printer connected to [ES-232—C ] Contraller tonnscted to

R5=232=C Configuration HPIH Configuration

Intager Entry Done ) |5 !

Protocol 1

Stop Bils 1

Parl

"] Boud rate 1

Deta Bite ]

Integer Entry Pop-up

Peinter Inforwalion

Printer 1 Feper uidth

ol

Figure 5-15. Integer Entry Pop-up

2. When the pop-up appears, either rotate the koob or use the
keypad to enter the address. If you enter an address greater than
31, the address will default to 31 when you sclect Done.

3, When yon 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
retationship to other events.

Protocol. Protocol governs the flow of data between the instrument and _
the external dewice. The protocol options are None and XON/XOFF.
The default setting is XON/XOFF.

1/0 Menu HP 1852B/1653B
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Hone
XOW/XOFF

Figure 5-18. Protocol Pop-up Menu

With less than a 5-wire interface, sclecting 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 bardware
handshake, hardware signals control data flow. The HP 13242G cable
allows the HP 1652B/1653BA to support hardware handshake.

With XON/XOFF, the receiver controls the data flow, By sending
XOFF {ASCII decemal 19) 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 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, L5, or 2 stop bits per character. The
default setting is 1.

11/2
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

L character is assumed to be incorrectly received. The action taken when
K an errot is detected depends on how the interface and the device
program are configured.
HP 1652B/16538 S /O Menu
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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 Nene, Odd, or Even. The
defanlt setting is None,

None
0dd
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 defanlt setting is 9600.

110 wmt
300
600
1200
2400
4800
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 ThinkJet, QuietJet, LaserJet, and Alternate.
Alternate allows you to use an Epson™ compatible printer. The default
printer option is ThinkJet.

YO Menu HP 1652B/1653B
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Think.et
Quietdet
Laser.et
Alternate

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.

B.5"
13.5°

Figure 5-21. 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.

On the rear panel of the logic analyzer are two BNC connectors. (One
BNC is an input for an externel 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
twa 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.

1/0 Menu
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Self Test

/O Menu
5.18

Note @

If for some reason both of the internal analyzers are off, selecting the
External BNC Configaration option gives you the message "BNC
output armed by : Off (note: both machines are off)."

The Self Test option in the [/O menu allows vou 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.
Selccting 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 sclecting 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 sclf tests, refer to appendix E, in
volume 2 of this manunal.

HP 1652B/1653B
Front-Panel Reference



Disk Drive Operations
]

Introduction This chapter describes the disk operations of the HP 16528/53B in a
task format, The disk operations are described in detail in chapter 5.

|
The Disk Nine disk operations are available:

oPe rations » Load - Instrument configurations and data can be loaded from
Available the disk, Inverse assemblers can be loaded.

e Store - Instrument configurations and data can be stored on disk.
System files cannot be stored.

» Autoload - Designates a confignration file to be loaded
automatically the next time the HP 1652B/53B is turned on.

s Copy - Any file on the disk can be copied from one disk to
another or to the same disk.

s 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.

s Format Disk - Any two-sided 3.5-inch 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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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 yon don’t want to complete the operation, select Cancel to
cancel the operation. Otherwise, select Continue and the operation will
be executed,

Disk Drive Operations HP 1652B/1653B
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Accessi ng the To display the Disk Opcrations menu, press the 1/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,

A
Disc Oparations

from t1le [DRAMTEST
Ellpneme  Typs Descriptign

* DRANTEST 169071 _conlip TINING DEMI 4
HIKEDDERD 16504 [_canf lg MI<El? NOBE DEMD

Figure 6-1. Disk Operation Menu

HP 1652B/1653B Disk Drive Operations
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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
Store
futoload
Copy
Puplicate Disc
Pack Disc
Rename ‘
Furge !
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 SELECT. After you select an option, the pop-up closes and
displays the fields required for vour operation, For example, select
Store, The Disk Operations menu now looks like this:

biac Operations Bota
{ Store [ to file [CRAMTEST |
Flin dageription | — | (Expcutey
Ellensms Iype Deecriptian
* DRANTEST 165071 _eonfig TEFLNG DEMD ‘
HIVEDDEfD 1650/ conlag HIXED HODE DEHD

Figure 6-3. Store Operation

Disk Drive Operations HP 1652B/1653B
64 Front-Panel Reference



Disk Operation
Parameters

HP 1652B/1653B
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The disk operation parameters consist of the information that the disk
operation acts spon. 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 execnte because they are not
destructive to the files. These functions do not give you the Cancel and
Continue options.

Bisc Dperalions
1ila [OFAMTEST | 1o [GRRHTEST
Fllansma Typs Dazeription
 DRANEEST 16501 conf g TIMING DERD +
HIKEDDEHO 16501_cant1g HIKED HODE DEHO

Figure 6-4. Disk Operation Parameters
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Installing a Included with the HP 1652B/53B is a blank 3.5-inch flexible disk for
vour own use, To install the blank disk, hold the disk so that the

Blank Disk 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

Note 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 1652B/53B.

Figure 6-5. Installing a Digk

Disk Drive Operations HP 1652B/1653B
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Formatting a Before any information can be stored on a new disk, you must first

Disk 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.

%‘ The HP 1652B/53B does not support track sparing, If a bad track is

Note 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.

pisc Dperalipns
Filsname  Type Deecriptlon

No flles. .

Figure 6-6. Format Digk Operation

After the Format Disk operation menu appears, the instrument reads
the disk and shows its condition, One of three conditions can cxist:

« If this is a new disk, or a disk formatted by a disk drive not using
- the LIF format, the menu will display UNSUPFORTED DISK

K\‘—ﬁ,q FORMAT on the lower portion of the menu.
o Ifthe disk is already formatted, but has no files, the menu will
display No Files.
HP 1652B/1653B Disk Drive Operations
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o 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 initate the Format Disk
function, select Execute. When the pop-up appears, select Continue
and the instrument will format the disk. Qtherwise, select Cancel to
cancel the Format Disk operation.

. W QOnce you press Continue, the Format Disk operation starts and
Caution permanently erases all the existing information from the disk. After
that, there is no way to retrieve the original information.

Disk Drive Operations HP 1652B/1853B
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Storing to a
Disk
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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.

Disc Operntions
ta T11n [AHCDEFRCDE
Flin deseription | "] (Exnents )
Fllansme Tybn Dagcrigtion
¥ DPRANEST 165071 _config TIMING DEMD .

NI¥EDDEND 1650 b_canf g HIMED HODE DEND

Figure 6-7. The Store Operation

To name your file, 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 characlers, 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,

Disk Drive Operations
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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 SELECT. 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.

. w If you store a new configuration and data to an existing file, they are
Caution written over the original information "DESTROYING" the original

information in that file.

Disk Drive Operations - HP 1652B/1653B
6-10 Front-Panel Reference



The Load The Load operation allows you to load previously stored configuration
OPeration and data from a file on the disk.

Select the Load operation,

bisc Uperatlons
from f1te
Filansma Juypg Doccription
& AUTOLOAD autelosd_file slalus DISRELED L
B DEFALLT 16504 _conf1g LJAD THIS FILE TD DEFAULT THE LA
"~ HPIGS0_LTR 1850 _eont iy ACQUIRE HP1650 CHARARCTERY:
16800k T inversa_sxsem 53000 1A FOP INTERFACE 142
IGBDL0.IF inversa_sssem 630X INVERSE ASESEMBLER 143
I6.366_B7 inverea_assem 8386 1A HITH BOvAT 14
ITE0_] ineerse_pIsem £36 LA FOR INTERFACE 10
<ETUF_I 16504 1—conl {g STATE/TINING FORHAT
SETUP.! 165041 _conf iy STRTE SYNBOLS DEFIMED

Figure 6-8. The Load Operation

@ The Load operation is type dependent. This means that you cannot

Note load a system file. For example, if you try (o load the fle "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 Geld 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 filename,

HP 1652B/1653B Disk Drive Operations
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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 SELECT.

Disc Dperations ¢ _bona
Rename tile  [AUTOLUAD to [ABCOEFACOE |

Ellanam Type Degeriplian

+ AUTOLDAD aulplngd_iile stotus: DISABLED L]
DEFALLT 1650/ 1_cant ig LA THE® FILE TO DEFAULT THE LA
HFIBSO_LTR 18580/ | _tanf g ACBNIRE HF 1650 CHARACTERS
IE8Gu0_I INveraecasaun G0 14 FOR INTEPFACE 10
1g8020_IF inverse_aesem 6HO N JNYEREE ASSEMBLER ()
1607A6_AT inverse_azsam BiTE Ta KITH 60407 10
II8u_I inverse_assem ZRO IH FOP INTEPFACE (]
SETUP-I 18507 lagontig STAME/TINING FOFMHT
SETUR_1 185a¢1_contilg STRIE SVHBOLS DEFINED

Figure 6-9. Renaming a File

Use either the KNOB or the Aipha 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 cntering the new file name, you initiate the rename
operation by placing the cursor on Execute and pressing SELECT. The

— rename operation immediately executes and whea it is completed, an
advisory "Rename operation complete” is displayed.

Disk Drive QOperations HP 1652B/1653B
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The Autoload
Operation

Note %l

HP 1652B/1653B

Front-Panel Reference

Autoload allows you to designate a configuration file to be loaded
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 np/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.

When power is applied to the logic analyzer, Autoload On or Off is
determined by the presence of an enabled antoload file on the disk, If
an enabled antoload file is present on the digk, the logic analyer will
load this configuration file instead of the standard configuration file,

Disc Operaiions {_Dana )
Rutolaod Enable file |AUTOLDAHD
Curcent outglpod §tetys + Engbleg (Evecuia )
Current autoload flis ! _AUTOLDRD —
Fllenams Tups Description

* AUTOLOAR auloload_file slatus: ENRBLED tile RUTOLORD 4

DEFRULT 165041 cantig LOHI» THIE FILE TO DEFAULT THE LA
HF 1650 _LTR 16504 1_eanfig ACRAITRE HF 1650 CHARACTEPS

I68000_1 INYErse_AYERM 6300 18 FOP INTEPFACE 1.0
I680L0_IF INVErsE_AsEem GED 20 INVERSE ASSEMBLER 10
18036687 inverra_ascem Qu3ise In WITH G0va? [
IZA0_1 INVErde_ndtem IO IM FOR INTERFACE 1.0

SETUF-|
SETUF 2

ETATE/TINING FORHAT
STRFE SYMBOLS DEFIMED

1650 /8 _contig
165041 _canfig

Figure 6-10. Autoload QOperation Enabled

To disable the Antoload operation, select enable and when the pop-up
appears, select disable. When the pop-up closes, select Execute and
the Autoload function is disabled,

Disk Drive Operations
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Purging a File

Caution w

Disk Drive Operations
6-14

Select the Purge operation to Purge (delete) a file, With either the
np/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
from the disk.

Once EXECUTED, the Purge operation permanently erases the file.
After that, there is no way to retrieve the orginal information.

Disc Gparations {_Dohs j
Purge flie | AUTOLOAD

Filagome . Type, . . _

¢ RUTOLOAR autolond_file siatus: PISADLED +
DEFAULT 1850 1_conflg LDAD THIS FILE TO DEFAULT THE L
HP1G50-LTR 1650/ 1_ronti1g ACAUIPE HP1650 CHARPACTERS
Igaoao.1 ipsgrzoaexsem 6B00G 1A FOP INTEPFACE 12
IsuodolIF inverse_gssem 63010 IRVEPSE ASSEMBLER 1-0
T0U386.87 inverea_ascem Qirste TA HITH oova? 10
[I80_I inverse_e9sem EB0 LA FOP INTERFALE 19
SETUP_| 1630 r1_contlg STATE/TINING FORHAT

SETUP 18500 1_centig STATE SYHEOLS OEF INED

Figure 6-11. Purging & File

HP 1652B/1653B
Front-Panel Reference



COpyil'lg 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."

You can also copy a file to the same filename on another disk, To do
this, select the "To" filename feld, 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.

o When "Tnsert 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 continne, 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 file 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-insezt the destination disk and continue.

% If the source file is large (ie. System file) you should use the Duplicate

Note 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 1652B/1653B Disk Drive Operations
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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.

Digc Operationz

[ Copy ] rite [Auteosl ] 1o [RECOEFACUE

Filaname  Tupe

* AUTOLORD autolped file
DEFAULT 165041 _canf Ly
HP |650_LTR 1650/ 1 _caniig
6a0ne_I inverag_oesem
-6gozo_1P inverse_ocsum
IB03A5_A7 invarre_nesam
—r80_T 1npderse_assem
SETUP.I 1850/ latanfig
SETUP_2 165041 _ranfig

sialus” PISARLED L]
LOAD THIS FILE TO DEFAULT THE LA
ACQUTHE HP I&50 CHARACTERS
68000 Ik FOR INTERFACE 1.0
INVEFSE ASSEMBLER I_o
60366 TH MTTH BO¥AT [y}
Z50 14 FOR IHTERFACE -0
STATE/TIMIMG FORHAT

STATE S¥YHROLS DEF INED

Figure 6-12. Copy File QOperation
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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 souree

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 1652B/1653B Disk Drive Operations
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7
Making Hardcopy Prints
e |

Introduction 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-IB and
RS5-232C interfaces for printers, If you have a Hewlett-Packard
ThinkTet, QuietJet, or Laserdet series printer with the R§-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.
]
SUppOI‘tEd The HP 1652B/1653B logic analyzers will support the following printers
Printers with HP-IB or RS-232C capabilities. For the following RS-232C

printers, these configurations should be used:

o HP ThinkJet (RS-232C switches set for HP controllers)
» HP QuietJet (factory settings)
o HP LaserJet (factory settings)
e Alternate
HP 1852B/1653B Making Hardcopy Prints
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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 sgt 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.

|
HOOkiI’Ig Up If your printer is already connected to the logic analyzer, skip to
Your Printer "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.

%, B,

= =P 5 ‘ 1
HPIE F5-2320
CIGET =3
=d
‘@g

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.

Making Hardcopy Prints HP 1652B/1653B
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HP-IB Printer You can use any standard HP-1B cable to connect the logic analyzer to

Cables the printer. The specific HP-IB cable only depends on the length yon
need.

|

RS-232C You can use either an HP 13242G or HP 92219H cable to connect the

Printer Cables 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.

HP 13242G Cable The HP 13242G cable has standard DB-25 connectors on each end and
is wired for hardware handshake, The cable schematic is shown below,

PRINTER LUGTC 4Hal rZER

CHASSTS GROUND | | 1 | CHASS IS GROUMD
|z R ]
RO | 3 3 |Fo

SIGHIAL GFOUND T W SICHAL GROUNHD

LTF | 20 ‘[ £ | LTS
cTs | € —l £ | D3R
DSP | & 29 | OTR

1650 BLAZ

Figure 7-2. HP 1342G Cable Schematic

# HP 13242G cable ends are the same, therefore it doesnt matter which
Note end of the cable is connected to which piece of equipment.

“\\

——

—
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HP 92219H Cable

Setting HP-IB
for HP Printers

Note %

Making Hardcopy Prints
7-4

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.
FRINTER Lo IC alAL 1 7ER

CHASEIS GFOUHD | 1 1

CHASEIS GFOLND

TO| 2 . 20 Tn

FO | 3 3 |PD

SICHAL fROUNO | 7

SIGHAL GROUIND

TE53 ELE3

Figure 7-3. HP 92219H Cable Schematic

The HP 1652B/33B 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:

o HP 2225A ThinkJet
o HP 2227B QuietJet
» HP 3630A option 002 PaintJet

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.

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/Q Port
Counfiguration menu by first accessing the [/O) menu, then the O Port
Configuration.

HP 1652B/1653B
Front-Pane! Reference



—_—

Setting
RS-232C for
HP Printers

All three series of HP printers (HP ThinkJet, HP LaserJet, and
HP QuictJet) use the logic analyzer's RS-232C default configuration
with only 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
RS8-232C in the YO Port Configuration menu. You access the I/O Port
Configuration menu by first accessing the I/O menu, then the /O Port
Configuration,

Listed below, are the changes you need to make for other HP printers:

o Printer type for the HP LaserJet and HP QuietJet,
» Paper width for the HP QuietJet.

You access the printer type and page width fields by first accessing the
T/O menu, then the 1/0 Port Configuration meny,

I
Setting The following attributes of the R8-232C interface must be set to
RS-232C for the correct configuration for your printer:
Your Non-HP ¢ Protocol.
: o Number of data bits.
Printer s Number of stop bits.
» Parity type.
s Baud rate.
s Paper width.
You access these fields by first accessing the IfO menu then the /'O
Port Configuration menu.

HP 1652B/1653B
Front-Panel Reference
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Setting Paper
Width

RS-232C
Default
Configuration

Recommended
Protocol

Making Hardcopy Prints
7-6

Paper width is set by toggling the Paper width : __ field in the /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.

o 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.

¢ Ifyou select 132 characters per line (13.5 inches) on an
HP QuietJet, it will print a full 132 characters per line.

o If you select 80 characters per line for any printer, a maximum of
80 characters are printed per line,

You can usc thr logic analyzer's default configuration (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: 960
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 1652B/1653B
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Starting the
Printout

Print Screen

Print All

i
Note %

HP 1852B/1653B
Front-Panel Reference

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 (ie,,
format specifications with all pods assigned to a single analyzer), you
neced 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 SELECT.

8 1/0 MENU ™

Done

Print Screen

Print All

Disk Operations

I/O Port Configuration
External BNC Coenfiguration
Self tests

[ 2N BN NN JNE BEE N

Figure 7 - 4. 1/0 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 anly 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 vou 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 alf the data in the following
menus;

Timing Format Specifications.
State Format Specifications.
State Trace Specifications.
State Listing,

Symbols.

Disk Directory.

What Happens When you press SELECT to start the printout, the I/0 menn pop-up
Du ring disappears and an advisory "PRINT in progress" appears in the top
. center of the display. While the data is transferred to the printer, the
a Printout? 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.
T

T 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 HP 1652B/1653B
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Con necting 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
) the HP 13242G cable. Refer to table 7-1 for the appropriate selection
Printers for the RS-232C configuration of the HP 1652B/53B.

Table 7-1. HP Printer Selection

For this HP Printer Select this Printer in
I/O Port Configuration menn
HP 2631 Ouietlet
HP 2671 ThinkJet
HP 2673 ThinkJet

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 1652B/1653B
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The State Analyzer

Introduction This chapter infroduces 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 12 explains the State Compare menu

Chapter 13 explains the State Chart menu

Chapter 14 explains the State Waveform menn

Chapter 15 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
. displayed in a list form in the State Listing menu and in waveform form
(AI‘I Over\new) 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 analyrer.

L
State Analyzer The State Analyzer 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 1652B/1653B The State Analyzer
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State Format
Menu Map

Format
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Figure 8-1. State Format Menu Map
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State Trace
Menu Map
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Figure 8-2. State Trace Menu Map
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The State Analyzer
84

Continued from previous poge
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Figure 8-2. State Trace Menu Map {continued)
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State Listing

Menu Map

HP 1652B/1653B
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Figure 8-3. 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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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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Figure 8-6. State Chart Menu Map
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The State Analyzer
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Figure &-6. State Chart Menu Map (continued)
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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 menn 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

tate Format FORMAT key on the front panel. If the Timing Format SpeFlﬁcatlon

State Fo . a Menu is displayed when you press the FORMAT key, vou will have to
Speciﬁcatlon switch analyzers. This is not a problem, it merely indicates that the last
Menu action you performed in the System Configuration Menu was on the

timing analyzer.
I
State Format The State Format Specification menu Jets vou configure the logic

P

Specification 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, specily
symbols, and set clocks for triggering.

Menu

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 seiting up configurations for the state
analyzer, refer to your Getting Started Guide or "State Analyeer
Measurement Example” in Chapter 15 of this manual,

HP 1652B/1653B State Format Specification Menu
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At power up the State Format Specification menu looks like that shown
below:

- State Format Spaclticailen
Clock
Clock Perlod Pod 5§
[50ns] | TTL ]
Llock
REUIMIAG ¥ ooy
Labe) Pal IS a7 n
] FETTYTTITTIY YIS |
qrT—
Off—
=0fr—
arr=
f -
orr=
AOf—
i (=
0ff=
<ri—
I ———EAEE L

Figure 9-1. State Format Specification Menu

The State Format Specification menu for the HP 1633B is similar to
that for the HP 1652B except that Pod 2 appears in the menn instead of
Pod 3.

This menu shows only one pod assigned to each analyzer, which is the
case at power up, Any nunber 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 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.

State Format Specification Menu HP 1652B/1653B
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I
State Format Seven types of fields are present in the menus:
Specification Label

[ ]
Menu Fields o Polarity (Pol)
o Bit assignments
e Pod threshold
Specify Symbols
¢ Clock
e Pod Clock
s 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 | 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
Modify label [
Turn label off

Figure 9-2. Label Pop-Up Menu

HP 1652B/1653B State Format Specification Menu
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Polarity (Pol)

Bit Assignment

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 natme 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 baving 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 Getiing
Started Guide and in chapter 15 of this manual

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.

The it assignment fields allow yon 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 1652B/1653B
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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,

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.

5 B7 0

*lh*l"lﬁ*‘l"fl

Figure 9-3. Bit Assignment Pop-Up Menu

Use the KNOB to mave 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 tllustrated in chapter 8 of the Genting Started Guide. Also, you
can assign a channel to more than one label, but this ysually iso'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 1s numbered 1, and 50 on, Since 32
channels can be assigned to one label al most, the highest number that
can be given to a channel is 31,

State Format Specification Menu
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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.
HACHINE = 5iatle Formal Specification Spacify Symbole
Clock
Clogk Peried Pod 3 Pod 2 Fod |
6o ne] [ T I T i TIL ]
Clock ] 1 Clock ] 1 Clock |

ACUYALY ¥ ouoociiin e e m—————
Lakel Ppl 15 67 0 15 B7 0I5 .8 . 0
B ] T caranin | [o0s  wws  wwr | [esesessieesions |
nri- 1 f i
—orr- Bit 31 Bit 19 Bits Bit 0

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 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 threshaold 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

ECL
[User=defined

Figure 9-5. Pod Threshold Pop-Up Menu

TTL sets the threshold at + 1.6 volts, and ECL sets the threshold at
— 13 volis.

State Format Specification Menu HP 1652B/1653B
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Specify Symbols

Clock

HP 1652B/1653B
Front-Panel Relerence

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 sce a
Numeric Entry pop-up menu as shown.

Pod Threshold
+ 0.0V

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 voliage. 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.

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.

The Clock ficld 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 poxl. 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.

State Format Specification Menu
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When you select the Clock field, you will see the following pop-up
menn with which you specify the clock,

Speclfy Clock { Dons )

Ju
JOU kR e[ [ N[

Figure ¢-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:

Specify Clock [ Done )

Ji
| L w5

J[1 ]k

o | = ] =1

Figure 9-8. Single Clock Pop-Up Menu

You can specify the negative edge of the clack, 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
elock edges are ANDed to clock levels.

For example, if you select | for the J clock, 1for the K clock, _ for the
M clock, and — for the N clock, the resulting clocking arrangement
will appear in the display as:
Clock
[ Jb + kKt « CH_ + N 1]

Figure 9-9. Example of a Clocking Arrangement

State Formet Specification Menu HP 1652B/1653B
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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. H 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 Clack fields gives you the
following pop-np menu:

Normal
Depui tiplex
|[Hixed Clocks

Figure 9-10. Pod clock Field Pop-UpMenu_ -

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:
Cinck

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 of the J clock OR on a positive edge of the K
clock,. —

HP 1652B/1653B State Format Specification Menu
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Pemultiplex

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 | Slave," and two clock ficlds appear above the pods where
just one Clock field used to be. These fields are the Master Clock and

Slave Clock, as shown:
[FACHINE 2 |- Stnle Format Sperificetion (Specity symbois )
Masier Clock Slsve Clock
[z}
Clock Peartod Fod 5
[6tns] | TTL ]
Hozler | Glaem
RELIEILY © moemmermecmeemen
Label Fol 7 07 o
" [T TT T
ori-
arr
=arfr-
nrr-
arf-
—arr-
—orr-
=Qrr-
=arr-
07

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 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 0-7 of the pod. The upper eight bits of the pods are
ignored and don’t need to be connccted 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.

State Format Specification Menu HP 1652B/1653B
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The address/data lines AD0-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 von
would want to clock the address with the Slave Clock and the data with
the Master Clock,

——
[FRCHIRE 2 |- Stale Formst Speclflcation (Speciry Symbols )
Hasler Clock Sla+w Clock
m

Clotk Parlod Pad 5

[ 6euns] [ FIL 1

Mastar 1 _Slave

Actoerty -

LoGeT Pol 7 o7 9

EE \ FrTYYeTTy|

DATA [oexnonee

-0t f~

TT=

T

Tfr=

1=

o

fT=

Orf-

art-

I

Figure 9-13. 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 | Slave,"
and two Clock fields, Master and Slave, appear above the pods.

State Format Specification Menu
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Clock Period

Specify
Symbols Menu

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 uppet eight hits clocked
on the Master Clock.

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 ont.

If your State input clock period is less than 60 ns, you should select

< 60 ns. This disables the Count ficld 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,

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 state analyzer, the mnemonic is

displayed where the bit pattern occurs if the Symbol base is selected.

It is possible for you ta specify up to 200 symbols in the logic analyzer.
If vou have only one of the internal analyzers on, all 200 symbols can be
defined in it. If both analyzers ate 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 Symbal
Table in both the timing and state analyzers.

State Format Specification Menu HP 1652B/1653B
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Figure 9-14. Symbol Table Menu

SpéCify Symbols There are four fields in the Symbol Table menu. They are:
Menu Fields

Label

Base

Symbol view sizc
Symbol name

. & &

Label The Label field identifies the label for which you are specifying

symbuls. If you select Lhis field, you will get a pop-up that lists all the
labels turned on for that analyzer,

[CCock |
|HS [
LDS
ups

DTACK
R/H
ADDR
DATA

Figure 9-15. Lable Pop-Up Menu

HP 1652B/1653B
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Each label has a separate symbeol 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 rcason 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 ASCIT characters the
patteins and ranges defined by your symbols represent, ASCII
characters represented by the decimal numbers 8 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 patlern or range when the base is ASCIL. First
define the pattern or range 10 one of the other bases, then switch to

ASCII to see the ASCII characters.

State Format Specification Menu HP 1652B/1653B
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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
State Trace Specification menu and the State Listing menu. Selecting
this field gives you the following pop-up.

Figure 9-17. 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" fater in this chapter.

Symbol Name When you first access the Symbol Table, there are no symbals
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
narme,

When you select the Done field in the Alpha Entry pop-up menu the
nime that appears in the symbol name field is assigned and two more
fields appear in the display.

HACHINE 1 - Symbol Teble
Symhbol
Lobel [CLOCK Eose view size [ 8 ]
[PERD ] Fatiern]

Figure 8-18. 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 ficld 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.

Specify Paltern:
85C4

Figure 9-19. Specify Patiern Pop-Up Menu

If the symbeol is defined as a range, two fields appear in which you
specify the upper and lower boundaries of the range.

HACHIME 1 - Symhal Table
Symbal
Label [L£LNACK Bese view sjze
[FEAD ] [Fattern] [e5ca
HEITE — | [Range | [ooog

Figure 8-20. 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.

[Speclfg Number : ]

1FFF

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.,

e
~ .
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Symbol Table
Menu
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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,

Hodiry symbol
Insert new symhol
Delete symbol

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 Symbuol 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.

State Format Specification 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 iHustrations 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 Getiing Started Guide or "State Analyzer Measuement
Example" in Chapter 15 of this manual.

— I
[hACHINE 2 |- Stete Yrace Spacification
Sequence Levels Armed by

Hhile storing " any state"
- Trigger on ‘o | times

Eranchas

“ BNy state’

Stera
2
Count

Frestors

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

the front panel, If the Timing Trace Specification menu s displayed
State Trace when you press the TRACE key, you will have to switch analyzers.
Menu This is not a problem, it merely indicates that the last action you
performed in the System Configuration Menus was on the timing
analyzer.
I

State Trace
Menu Fields

State Trace Menu
10-2

The menu is divided indo three sections: the Sequence Levels in the
large center box, the acquisition fields at the top and right of the
screen, and the qualifier and pattern ficlds at the bottom of the screen.

Before describing the felds 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 specilied patterns. One range term is available and is assigned to
the first state analyzer created by assigning pods to it or if only one
amalyzer is on, then the range term is assigned to it.

Qualifier: user-specified term that can be anystate, nosiate, a single
pattern recognizer, a range recognizer, the complement of a pattern or
range recognizer, or 4 logical combination of pattern and range
recognizers, To specily a qualifier, you will use the pop-up shown in
fignre 10-2, This pop-up appears whett accessed through the five
different fields encountered when setting qualifiers throughout the
State Trace menu,

HP 1852B/1653B
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Figure 10-2. Qualifier Pop-Up Menu

If you select the Combination option in the pop-up, you will see a
— pop-up similar to that shown below.

"\

[ Full Qualifier Specification

2)

Figure 10-3. Full Qualifier Specification Pop-Up

'
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Note @ If toro 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 arc 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,

With this Full Qualificr 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

--—__  onme 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 ficld (gate) is changed to AND, all the
patterns for that gate are complemented, as shown below,

<

[ Full Qualifier Specificalion h

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 togeles 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,

"

Fell Qualifier Specificetion

a[__0Off ]
b [ 0On__F—

) =
L ’ -
renge or
e
=f
find
Y T —
=h

\ -

—

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). If you select the range field, you will see the
following pop-up menu.

b

[ Full Qualifier Specification

o [_Off ]
b [ 00—

e
L

_ orr
range
J In
o Qut
=f
‘ And
:g On I‘ —
=h

Figure 10-6. Range Specification Pop-Up Menu
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Off disconnects the range from the qualilier 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 specificd 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 you specified it.

Hhile storing | (b+c+d+rangel+izesxg) |

Figure 10-7. Boolean Expression for Qualifier

Sequence There are eight trigger sequence levels available in the state analyzer.
Levels 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,

[f you select level 1 shown in figure 10-1, you will see the following
pop-up menu:

7

o

Sequence Level 1
Khile storing E any state _|
iTrlggBr on| [« || l] times

Figure 10-8. Sequence Level Pop-Up Menu

State Trace Menu HP 1652B/1653B
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Insert Level

Delete Level

L7

Note

HP 1652B/1653B
Front-Pane! Reference

Not afl 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 ficld, The fields in the
menu of figure 10-8 are described on the following pages.

To insert a level, place the cursor on the field labeled Insert Level and
press SELECT. You will sce the following pop-up menu.

cancel
Before
After |

Figure 10-9. Insert Level Pop-Up Menu

Cancel returns you (o 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.

If you want to delete the present level, select the field labeled Delete
Level. You will sec a pop-up menw 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 bea
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,

State Trace Menu
10-7



Storage Qualifier Each sequence level has a storage qualifier. The storage qualifier
specifics 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 ta look for a specific
state or states, The primary branching qualifier advances the sequencer
to the next level if its qualifier is satisfied.

I the example of figure 10-8, the branching qualifier tells the analyzer
when to trigger. In other sequence levels, the qualifier may simply
specily a state that the aralyzer 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 HP 1652B/1653B
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Occurrence The primary 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.

Integer Enkry

Figure 10-11. Occurrence Counter Pop-Up Menu

You can change the value by cither 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 macra 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 helow.

[Then find || eny state [ | 1] times

Figure 10-12. Then Find Branching Qualifier

HP i652B/1653B State Trace Menu
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Selecting the ficld 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.

[ Sequence Level 1 ‘
[ Insert Level Delete Level |
While storing [ any state |
[Enable on |[a | [ 1] times
Store | eny state ]
Disadie on[ no stete H 1] times

Figure 10-13. Storage Macro $aquence Level Example

Enable on can only be the next to last term, and when on, the {ast 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 vou want
the macro te disable. The storage macro is a foop 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 like that shown below.

-

Sequence Level 1

(_Ingsert Level [ Delete Lavel U
While stering [d |
[Enapie an] [ I 1] tumes
Store [e ]
Diseble on[ [ R 1] times

\

A

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. [t 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 Reading the display is fairly straightforward. For example, suppose
Sequence your display looks like that shown below,

Level Display

Sequence Levels

Hhile storing * eny state”
Find “a” 3 times

White storing “b*
Trigger on “c”’ | times

Store " no state”

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 eccurrence of the
pattern given by pattern recognizer ¢ is found and the logic analyzer
triggers. In level 3 nostate is stored, so the last state stored i the (rigger
state.

HP 1652B/1653B State Trace Menu
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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 = Bo3C
b = 0000
¢ = 893()

MACHINE 2 - ETATE LISTING
Label > B
Base > Hex

=0028 4E7%

-0027 E1R6

-0016 aooo

-0025 88CE

-0024 BO3C

-0023 QCFF

-0022 6730

-p021 48E7

—-ng2a 4E75%

-Do19 ioep

=0018 aaeo

=017 8910

-N0l6 BO3C

-001s OQuFF

-pDi4 R7F8

-0013 Bo3c

-0n1z 61Fa

-nnl11 BOIC

-0010 oooo

-000Y a91e

~D0ag 4EFA

-00a7 FF3A

-Doos G1EE

-p0oas B33C

-D0o4 0000

-D0o3 aoen

-0bna2 o000

-0001 ngoo

+0300 89130

Figure 10-16. State Listing Example

Anystate was stored while the analyzer looked for five occurrences of
the state BO3C. After the fifth occurrence was found, only state 0000
was stoted unlil state 8930 was found, and the analyzer triggered. After
the trigger, no states were stored.

State Trace Menu HP 1652B/1653B
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Acquisition The acquisition fields are comprised of the Trace mode, Armed by
q p
Fields Branches, Count, and Prestore fields, as shown below,

HACHINE 2 |- State Trace Speclfication
Troce mode[ Single |

Sequence lLevels Armed by
HWhile storing " any state” _-Iﬂ-
o Trigger on “a* 1 times
Branches
Store * any slais” ore
2
Count
off
Prestore
art

Figure 10-17. State Trace Acquisition Fields

Trace Mode You specify the mode in which the state analyzer will trace with the
Trace mode ficld. You have two choices for trace mode: Single and
Repetitive, If you place the cursor on the ficld 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 O markers in the State Listing meau 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.

Armed By 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 eaternal instrument through the BNC Input port. Any
of these can tcll the analyzer when to start capturing data.

HP 1652B/1653B State Trace Menu
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Branches
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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. I 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

Scape

Figure 10-18. Armed By Pop-Up Menu

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.

Breanches
off
Restart
Per level

Figure 10-19. Branches Pop-Up Menu

Off

If you select Off, all secondary branching qualifiers are deleted from
the sequence levels. Qnly the primary branches remain.

Restart

The Restart option allows you to start over from sequence level 1 when
a specified condition is met. This car 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, yon would
want the analyzer to stop and go back to the beginning and take the
correct path.

HP 1852B/1653B
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It you select the Restart opticn, 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 level 1,

Per Level

Selecting the Per level option altows 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.

a3 N

Sequence Level 2

( Insert Level ) ( Delete Level ]

Hhile storing [o |

— Then find Il: | || times
Else an If —l goto level E

Figure 10-20. Secondary Branching Qualifier

With this contiguration, the state analyzer will store b until it finds ¢. If
it finds f before it finds ¢, 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 1652B/1653B State Trace Menu
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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,
[ Sequence Leval T 1
Insert Level Delete Level
Store | any state ]
Cn [2 | goto 1evel

Figure 10-21. Secondary Branch Qualifier in Last Level

[n 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 cnly, and levels
6 through 8 can branch to levels 6 through § only.

‘You can tell if secondary branch qualifiers 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 4 branch is
going to that level.

State Trace Menu HP 1652B/1653B
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Sequence Levels
Hhile storing “b"

a Then find “c” 1 times
L Elsa on "I* go to level 4
Hhile storing “d”

a Then find “c” 1 timas

HWhile storing “a*
n 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
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 * eny state™
Find “ any <iate” 1 limes
Else on "b” go to level 2

While storing * eny state”
Then find *d” 1 times
Else on “g" go to level 2

Hhile storing ” eny statle”
Trigger on "a” 1 times
Else on ” eny state” go lo leve) 2

Figure 10-23. Multiple Branching Between Levels

HP 1652B/1653B Siate Trace Menu
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Count The Count field allows you to place tags on states so you can count

Note ﬁ

State Trace Menu
10-18

them. Counting cuts the acquisition memory in half from 1k 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
antomatically changes to > &0 ns.

Selecting this field gives you the following pop-up menu.

Count
off
Time

Slates

Figure 10-24. Count Pop-Up Menu
Off

If you select OFf, the states are not counted in the next measurement,

A i

Time

[f 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.

Amn example of a state listing with time tagging relative to the previous
state is shown in figure 10-25,

HP 1652B/1653B
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Figure 10-25, Relative Time Tagging

An example of a state listing with time tagging relative to the trigger is

—
- [Giate Listing
nerkers
Bage > [ Wex [ kel ]

—ano7 QOFF | 24 ug
=0k 70 128 us
-anes 4BE7 1,24 us
—anod 4ETS 172 ug
=gy Inan 1 28 us
=2 0000 1 24 us
b FIEI0 1 24 ug
fraoo) 80IC 124 us
+110 | OOFF 1 24 us
o2 &IFB | 28 us
I BDIC 1.24 us
+0u0d 6IFA 1,72 us
+0105 BOTC 1.28 us
HINoA Quao 1.96 us
HuoT EIT0 1.50 us
+0u0B 4EFA 1.24 us

shown below,
P
[FBUArSTATE ] - [State Listing
fiarkers 0fi
Leabal
Bass ¢

Q007
—uiE
—qe0s
—0ond
—0mn? Toan —T 71 s
=002 LG =2 46 us
—0on g430 —1.24 ug
Rfaoac} B3C o s
+H0a1 OIFF 1.24 ws
H)Qn 2 67FD 252 w3
+Hon3 an3c 316 us
04 81FA 5.46 ws
H)00S 83l 6 76 us
+0006 a0 877 wus
007 8930 10,24 we
+0og 4EFR 11,48 us

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 16-2. 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 10E12.

An examptle of a state listing with state tagging relative to the previous
state is shown below.

—
[RACHTHE 7 | - [Siate Listing |
arsars
Lzbat -

Base > [ Hew | Fel |
+H]ona 0581

0001 0564 2
0002 056E "
003 0570 1
+Q004 as76e 30
40005 4578 EL]
+0006 0586 SB352
056 7 o
+0008 0564 56448
40009 0568 "
0ol s 1
40011 0574 30
Homz 0578 ]
+001% 0566 56552
0014 0567 4
H015 0564 56446

Tou

Figure 10-27. Relative State Tagging
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Prestore

Note ﬁ
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An example of a state listing with state tagging relative to the trigger is
shown below.

-
Harkers ary
Lebel : [ABOR ] ales
Base ¢ [CHew || “Abe ]
H0 0561 0
a1 6564 2
a2 US6E 12
+oun s a5 14
104 0576 44
+0005 0578 73
b 0566 SE425
0567 56425
+0ugh 0564 112673
+ung 056E 112684
000 o570 112885
+i 0576 112815
+0012 0578 112R44
4001 % 0566 168706
il d €567 169296
oty 0564 225744

Figure 10-28. Absolute State Tagging

Prestore allows yon 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 clack period is > 60 ns. If you select
Prestore, the clock period automatically changes to > 60ns if it was
previously set to < 60 ns.

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

Label

Base

State Trace Menu
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The qualifier and pattern fields appear at the bottom of the State Trace
Specification meau. They allow you to specify patterns for the
qualifiers that are used in the sequence levels.

I

Label :
Base Hex

a b
b
c
d
Figure 10-29, Qualifier and Pattern Fields

The Label fields display the labels that you specified n the State
Format Specification 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 tabel you
selected from the pop-up.

The base fields allow you to specify the numeric base in which you want
to define a pattern for a label. The base ficlds 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. Decidc
which base you want to define your pattern in and select that option.

Binary
Octal
Decimal
Hexadecimal
ASCTL
Symbol

Figure 10-30. Numeric Base Pop-Up Menu
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Oue of the options in the Base pop-up is ASCIL. It allows you to see
the ASCII characters that are represented by the pattern you specify in
the pattern fields.

Note ﬁ 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 nse.

Qualifier Field If you select the qualifier field, you will see the following pop-up menu.

Label »
Base »
a—-d
e=h
range |
5
d

| S

Figure 10-31. 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 qualificr field will contain only
those pattern recognizers. For instance, the gualifier field in figure
10-29 contains only the recognizers a-d.

HP 1652B/1653B State Trace Menu
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Pattern Fields

State Trace Menu
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Ranges

If you select the range option, the qualifier and pattern fields look
similar to that shown below.

Label > [A ]

bBase > Hex

Figure 10-32. Range Qualifier and Pattern Fields

Ouly 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 defined 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 defmition. 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.

The pattern fields allow yom to specify the states that yon want the state
analyzer to search for and store. Each label has its own pattern field
that you vse 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.
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| 11
State Listing Menu
L ______________________________________ |

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 [isting display, the menu area
and the listing arca. 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.

SROOCSTATE] -
{EB00CSTATE ] - [State Cisting ] Time % o Trigger [ @ £
Hariars Tins 0 o Trigger
Titg ¥ Lo 0 e

Labal ~ [ADDF LATH Time

Hoze I Hea Hew Rel

-aeo? nOIECA  OCFF |24 us

-a0o6 DRBECE 6730 | 26 us

=005 OOJBCE  J8ET 124 us

-aboq DOSEFE  4E7S 172 us

-agod DOAG00 3d00 I 26 us

—anc2 nopdFd goo 124 us

—ago1 DUDKFE 8930 1 24 us
3 S| n03g3n  BASC 1 24 us

+onu | 00geIz OOFF I 24 us

40002 DOBS3  BIFE 128 ug

+o0nT DoBS3s  BO3C 1 24 us

+0hud DUBSIE  BIFR 1,72 up

HIOUS DOB9IC  BOIC 128 us

e DODAFd  OpOy ! 96 us

+HoU7 DOD4FE  BO30 1 53 us

+0008 DOBOZH  4EFH 124 us

T——

Figure 11-1. State Lisling 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 1652B/1653B State Listing Menu
Fronti-Panel Reference 11-1



Accessing the
State Listing
Menu

State Listing Menu
11-2

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).

‘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 (absohate),

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 when you press RUN, If the Timing Waveforms is displayed
when you press the DISPLAY key, yon 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 liming analyzer in the
System Configuration Menu.
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State Listing
Menu Fields

Markers
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The menu area contains fields that allow you to change the display
parameters, place markers, and display listing measurement
parameters,

6S000STATE | — (Stala Listing Tims ¥ to Trigger
Markers Time O to Trigger
Time ¥ to O 6.24 us

Figure 11-2. State Listing Menu Fields

The Markers field allows you to specify how the X and O 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:

« Off
« Pattern

If Count in the State Trace menu is set to Time, the marker options are:

o Off
e Pattern
s Time

e Statistics

If Count in the State Trace menu is set to State, the marker options are:

« Off
o Pattern
e State

State Listing Menu
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Markers Off

Markers Patterns

State Listing Menu
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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.

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.

[6BN0OSTATE | = [Stals Listimg | (Specify Siop Hemsurément )

Harkers Find [a=pattern || © |trom [ Trigger ]
Pattern o 04F6

Figure 11-3. Markers Set to Patterns

Patterns for each marker {X and O) 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 ficld you specify how many
occurrences of the marked pattern from a reference point you want the
logic analyzer to scarch for, The reference points are:

« Trigger
o Start (of a trace)
¢ X Marker (only available in O marker pattern specification)

[6BUCOSTATE | — [State Listing | (Specify Stop Hassurement )
Harkers [ Pattern | Find [o—pattern || 0 |from | Triqger |
Pottern » R Torkar

Figure 11-4. Search Referencg\ Pop-Up Menu
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$1op Measurement

Another feature of markers set to patterns is Stop Measurement. You
can specify either stop measurement when X-Ois __ or Compare 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 11-5).

Stop Measurement Paramoters
Stop measurements [ X0 |15 [ Less then || 10 ns]

Store extepiton to aisk! Flie name [EMCEPTION
j

File deseription |

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 O marker,

Also available is Store exception to disk which allows you to specily 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 acqnuisition 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 EXCEPTO001 the
second time memory is stored.

The upper and lower range boundaries must not be the same value. For
example, if you want (o stop a measurement when the X and O markers
are in range of 200 ns, you should set the range values to 190 ns and

210 ns. This eliminates erroneous measurement termination,

State Listing Menu
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Markers Time
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Markers Statistics
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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:

e Time X to Trig(ger).
e Time O to Trig(ger).
¢ Time Xto Q.

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.

[EBUONSTATE]| = [State Listing | Time ¥ to Trigger
Harkers Time 0 to Trigger
Time ¥ to 4 =3 00 us

Figure 11-6. Markers Set to Time

The Time X to O field will change aceording to the position of the X
and O markers, It displays the total time between the states marked by
the X and O markers,

When statistics are specified for markers, the logic analyzer will display
the following;

& Number of total runs.

e Number of valid runs (runs where markers were able to be placed
on specified patterns).

o Minimum time between the X and O markers * Maximum time
between the X and O markers,

o Average time between the X and O markers.

[68000STATE ] = [Stole Listlng Hinumum X—0: ]
Harkers |[Siatistics Yelid runs: Hox lmum ¥-01 E
1 0f & Average X0 0 =

Figure 11-7. Markers Set to Statistics
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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 npdated. This will continue
unless you change the placement of the X and O markers between runs,

Pattern ___  Youuse the Pattern __field to specify the patterns for the X and O
Field markers for each label

BB0onsTATE ] - [Stata Listing | (Specify Stap Hamsurement )
fMarkere [ Pattern | Find {u—pzttern || ¢ |from [ Triggwr ]

Pattarn !

Labal » DATA
Bese + | Hae || Hes [ Pel |
~0004 6aFE dETY Secife Pallore:
~0807 Baco sq0d “PoC by Paltern
—o00z DaFa oog_FPRe

-0001 nars 5930 L

§ 0000 6930 BO3C 24 us

1
+001 6332 OOFF 1 29 us
40002 6924 87F8 | 2B us
6936 Bu3C | 24 uz
0004 BIZE 6IFA 172 us
40005 6330 80IC I 28 ug
+0006 vaF 4 0nog | 96 ux
+aboy [ 5930 1,52 us
008 8924 AEFH 1 24 us
005 A92C FFOR 1 2d us
0010 88C5 6IE6 1,76 us
1

+0011 ;1% Ba3C

4 us
I
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 O marker in each label,

HP 1652B/1653B State Listing Menu
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12
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 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 dala 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.

HP 1652B/1653B 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
12-2

The Compare menu is accessed from the State Listing menu. To
access the Compare 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 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
nsing 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 1s
nnderlined (see figures 12-2 and 12-3). If the base is inverse assembled
symbols, the display does not change; however, the stop meastnrement
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.

HP 1652B/1653B
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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 thal when you
change the current row position in the Difference Listing, the iogic
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 Llists, to cross
check the alignment, and analyze the bits that do not match.

Since time tags are not required to pecform 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/33B, 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 yon 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.

State Compare Menu
12-3



Bit Editing of Bit editing allows you to modify the values of individual bits in the
compare image or specify them as don’t compare bits. The bit editing

the Compare fields are located in the center of the Compare Listing display to the

image right of the listing sumber field (see figure 12-1). A bit editing field

exists for every label in the display unless the label’s base is ASCTI 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.

- [state Compare |} (Speclfy Stop Hessurement )
Shou [Compare Listing } (Capy Trece To Campare ) (_Full Campare )

Hask ¢+ { L L ]

Label + [ADDF CATA STRT
Baig ¢ Hes Het Hes

+H0ES 0dud 03 (Spucify Patiern:
HIOES o4u4 or
067 0dod o3| T5eF

HIOER odud 0z

by
0089 o4ud o 3
HO07) 0404 o i
+00T, 0404 o3 E]
+0uT7] BA0d 62 2
T3 odod [3}3 I
Hin74 0404 oz 2
+0075 0dad o3 ki
+0076 0404 k3 4
HIOTT 0464 oz 3
+H0TE 0404 [=rg 2
+H079 0104 o3 3
+HI0E0 0dnd oz el
T 4

Figure 12-1. Bit Editing Fields

State Compare Menu HP 1652B/18538
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Masking The channel masking function allows you to specify a bit, or bits in each
Channels in the !labelthat you do not want compared. This causes the corresponding

bits in all states to be ignored in the comparison. The compare data
compare Image 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 figure12-2). 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.

—_
a5 ] - [STats coapere ) (SRREITL 77y RRa=0rament)
st Fine vy rarence (0 (TaTL Compare )
Hask o [ @9® | | ]

Label m
Boze Hex Her Hes
::g:g m ’:g SpACLTY Hask:
HIDET c:
Touge 3 LM .
HI069 1] 5 -
+un?o [ [E] 3
HID? c2 3
34 2
HIOTT i} b
HI074 c2 5
HI0?5 34 H
HIOTE ol 3
07T a7 H
HINTD n2 2
HID?Y Fl '
+16y 44 2
|
Figure 12-2. Bit Masking Fields
HP 1652B/1653B State Compare Menu
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SpeCIfylng a The Compare Range function allows you to define a subset of the total
Compare Range number of states in the compare image o be used in the comparison.
P g The range is specified by setting start and stop boundaries. OQnly 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).

[etes | - [Giate compare | {Epeciiy &inp Hansurement )
Show Fing Ditterence [ 0 | (CFull Compers )
"
Compara Mode
umperl tines [ 3 Jthru [~ 6 ]
I — ___|
Figure 12-3. Compare Full/Compare Partial Field
State Compare Menu HP 1852B/1853B
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Repetitive
Comparisons
with a Stop
Condition

HP 1652B/1653B
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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 ficld in either the Compare or Difference Listing
menus. When you select this field, the Stop Measurement Parameters
pop-up appears (sce 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 i which you select
Compare. When you select the Compare option, you can access and
select cither the Equal or Not Equal option in the next field to the right.

[ 8055 |- [State Compare | {Specity Stop Messurement )
"
$10p Haasurmment Parameters (Tonp )

st v [Compare | Equat |
op measurament [Compare].s - 1
Siore enceplton Lo dizk [Cn | Flle name [E=CEPTION

Film descrlphinn

+0DED 0434 ] 3
+0070 0478 B3 3
+H007) 033 C? H
4T 34 ?
+07T udTF ] :
+0074 U [ H
+HI075 wadf 34 i
076 w3 ] 3
0T UBB6 a7 2
+H07E (BB7 i :
+HI079 udq Fl 3
+N0BO 0BB3 a :

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 1n. The default filename is
EXCEPTION.

State Compare Menu
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Locating
Mismatches in
the Difference
Listing

When the trace mode is repetitive and Store exception ta 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 EXCEPTO0! the second time
memory is stored.

You may also specify a stop measurement based on time between the X
and O markers in the Compare or Difference Listing menus. This is
avatlable only when Count is set to Time in the $tate 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 O will change to run until Compare Equal or Compare
Not Equal in the other state display menus (i.¢. 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 value of one,

This feature is controlled by the Find Difference___ field in the
Difference Listing menu. When you select this ficld an Integer Entry
pop-up appears in which you enter a number indicating which
difference you want to find. The listing is then scanned sequentially
antil the specified occurrence is found and rolled into view.

.

Saving When you save a logic analyzer configaration to a disk, the compare
Compare images for both state analyzers are saved with it, The compare data is
Ima ges compacted to conserve disk space. Likewise, when you load a

State Compare Menu
12-8

configuration from disk, valid compare data will also be loaded.

—
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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 accnmulate
mode is available that allows the chart display to build up over several
runs. When State is selected for the X-axis, X & O markers are
available which allows the current sample (state or time) relative fo
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 Chart menu place the cursor on the field State Listing and press
SELECT. A pop-up appears with the following aptions:
Menu
+ State Listing.
B » State Waveforms,
~e T » State Chart.
e State Compare.

Place the cursor on State Chart and press SELECT, The pop-up will
close and display the State Chart menu.

L]

Selecting the When using the State Chart display, you first select what data yon want

Axes for the plotied on each axis. To nssign the vertical axis label, position the
cursor on the Y-axis Label field in the menu. This is the field just to the

Chart 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 sclected. When
labelis 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,

HP 1652B/1653B State Chart Menu
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Scaling the Either axis of the X - Y chart can be scaled by using the associated
Axes vertical or horizontal min (minimum) or max (maximum) value fields,
S When selected, a Specify Number pop up appears in which you specify
. A the actual minimum and maximum values that will be displayed on the
- 7 chart.
’ n
[rACHINE | ] - [STate chart ] (To Warkar tonirat )
kY Chert of Lebel verzun Accumulats
vart Mox " Has
Y i am 92 4110 G060

Spuclily Humber :
FF

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
00000000H to FFFFFFFFH (0 to 2**1) regardless of axis, since labels
are restricted to 32 bits.

State Chart Menu HP 1652B/1653B
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The Label Value
VS.
States Chart

HP 1652B/16538
Front-Panel Reference

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.

i ———————
NACHINE | |- [Stats Chert (o Merkar Conirai ) l
¥y Chart of Lebel varaus Accumul ale
Verl Max Hnrz"“
ninfg] Hen

Figure 13-2. Label vs. State Chart
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The Label Value
VS.

Label Value
Chart

State Chart Menu
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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 corner. X & O markers are disabled when operating
in this mode.

[ m
MACHINE 1 ] - [State Charl
WY Chart of Labe versus Acrumylate
Hax Has [IC]
H
Verl Hl"@l urzmn

| e— |

Figure 13-3. Label vs. Label Chart
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X & O Markers When State is specified for the X-axis, X & O markers are available
which can be moved horizontally. The markers are synchronized with

and Readouts the X and O markers in the normal State Listing.

for Chart

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 will toggle to To Range Control and the marker fields will be
displayed (see figure 13-4),

i i ——————a |
- [State Charl (CoFange Canteai )
%Y Chart of Labe) versus Spacity Poliern
Warkers [ Patlerm | Flnd [=—pattern || 1 jfrom [_Trigger

Figure 13-4. Marker Fields

When a marker is positioned in the State Chart menu, it is also
positioned in the State Listing menn and vice-versa. The Chart marker
operation is identical to the markers in the State Listing menu {sce
chapter 11).

HP 1652B/1853B Siate Chart Menu
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Marker Optlons 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 markets can be set to:

» Off.
o Pattern.

Whea Count is set to Time, the Chart markers can be set to:

o Off,
o Pattern.
e Time.
e Statistics.

When Count is set to States, the Chart markers can be set to:

e Pattern.
e States.
o Off.

State Chant Menu HP 1852B/1653B
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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 menn is accessed from the State Listing menn,

State Waveforms To access the State Waveforms menu place the cursor on the State

Listing field and press SELECT. A pop-up appears with the following
Menu oplions:

e State Listing.

« State Waveforms,
e State Chart,

e State Compare.

Place the cursor on State Waveforms and press SELECT. The pop-up
will close and display the State Waveforms menu.

HP 1652B/1653B State Waveforms Menu
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Selecting a You can display up to 24 waveforms on screen at one time. Each

Waveform 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 SELECT. A pop-up appears in which you:

o Insert waveforms,

o Turn on waveforms,

o Maodify waveforms (waveform labels).
o Turn off waveforms.

o Delete waveforms,

Just to the right of each label name is a two-digit number or the word
"all.” The aumber indicates which bit of the label the waveform
represents; or, all the bits of the label when "all" is displayed (see figure
14-1).

e ] -
Horkers Fallern Find [4—patiern]] [ Jtrom [ Trljger ]
Accunulate  [Off |
States/Div [0 Delay

Figure 14-1. 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),

State Waveforms Menu HP 1652B/1653B
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Replacin You can replace a currently displayed waveform (label) with another
P
Waveforms one of the predefined waveforms (labels). To replace one waveform
with ancther, 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,

R
rRCHINE 1 |- [state Mavefarms [Séecl?g?allern )
Hearkers [_Paliern | Find [#-paltarn || | Jrrom Trlﬁﬁar
Al.cumulate
Sratee/Diy Dalay
“ 0
TSR 1 g 0 0 O R RURC RGO 000000 OR300
Hovefurm an
Hodlfy wavelorm
Ravelorm olT !
Delete waveform H
i
i
|
Figure 14-2. Waveiorm Selection Pop-up Menu
HP 1652B/1653B State Waveforms Menu
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Another pop-up appears in which you select the waveform (label) you
wish to display (see figure 14-3), When you place the cursor on the new
waveform (label) and press SELECT the new waveform replaces the

old waveform.
[ACAINE 1 | - [Gtain Wavefarms (Specify Fattern)

Harkers [ Peltern Find [s—pattern]| )| from Trigger

Accunulale ort
Status!Diy 20 Daley

\_\
’/
Figure 14-3. Available Waveforms Pop-up Menu
L
Deleting You can delete any of the currently displayed waveforms by placing the
Waveforms cursor on the waveform vou wish to delete and pressing SELECT.
When the pop-up appears place the cursor on Delete waveform and
press SELECT.
]
Selecting States voucan specify the states per division by placing the cursor on the
per Division field jlust to the right of States/Div, Pr.e:ﬁs'mg _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.
State Waveforms Menu HP 1852B/1653B
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Delay from You can specify the delay from trigger by specifying the number of
Trigger 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 The waveform display features of the State Waveform menu are the
Waveform same as the Timing Waveform menu with regard to;
Display e Low levels (below threshold) are represented by darker line,
Features ¢ Dotted lines representing the X and O markers.
e Inverted triangle representing the trigger point.
» Accumulate Mode.
o Graticule frame with 10 horizontal divisions,
|
Xand O 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
states from either the trigger or X marker in the case of the O marker.
State Waveform

HP 1652B/1653B
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Markers can be automatically placed on the waveform by searching for
specific patterns assigned to each marker,

The X and O marker operation is identical to the marker operation in
the Timing Waveform Menu.

State Waveforms Menu
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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 stmple statc 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 vse 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 wsing 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,

HP 1652B/1653B State Analyzer Measurement Example
Front-Panel Reference 15-1



Problem Solving In this example assume you have designed a microprocessor controlled

with the State
Analyzer

What Am |
Going to
Measure?

circuit, You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
mermory). 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 sume testing to find a solution.

You decide to start where the microprocessor starts when power is
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 perind kas 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
nicroprocessor fetches the reset vector properly.

State Analyzer Measuremen! Example HP 1652B/1653B

15-2

Front-Panel Reference



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 meimnory 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 first
ingtruction 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 003000 0000
+ 0001 000002 04FC
+ 0002 000004 0000
+ 0003 0U0006 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 | In order to make this state measurement, you must configure the logic
nficure t analyzer as a state analyzer. By following these steps you will configure

Co . gure he Analyzer 1 as the state analyzer,

Logic 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 ficld 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 1is already a state analyzer, go on to step 3.

[
Syslem Configuretion
enalyzer | AnaNyZer 2 Dsciltoacope
Nemes
Typer [Stala” ] Typar (O]
/ jned Analyzer
[ Foat )
Png 2
Change to a State Analyzer
( Pid¥ 1
I
| l
. T Figure 15-1. System Configuration Menu
’ \\\ \“‘-\\
a. Place the cursor on the Type: and press SELECT
b. Place the cursor on State and press SELECT.
State Analyzer Measurement Example HP 1652B/1653B
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3. Name Analyzer 1 68000STATE (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. [nthe Pod 1 pap-up, place the cursor on Analyzer 1 and press
SELECT.

¢. Repeat steps a and b for pods 2 and 3,

-
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Con necting the At this point, if yon 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.

Pod 1 probes 0 through 15 to the data bus lines D0 through D15,
Pod 2 probes 0 through 15 to the address bus lines A0 throngh A15.
Pod 3 probes €) 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 ronning,
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,

fiysien Configuratlen
analyzer 1 Rralyzer ¥ ‘

e |
vacape

111
1 fnal yzer
fods Y

Tope et [T

Pod 1
LTIy

Activity Indicators /

Figure 15-2. Activity Indicators
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|
Configuring the Nowthat you have configured the system, you are ready to configure
State Analyzer 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 () clock

Specifying a trigger condition

1. Display the State Formal Specification menu,
a. Press the FORMAT key on the front panel,

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

BEONOSTATE [~ State Format Specliicalian { Specify Symbnis )
Clock
J4
Clock Pariod Pod 3 Pod 3 Pad 1
60 ns ] | TTL ] T ] | T |
1 Cloch | Ctoch ] [ Ciock |
LT S
Lebel Pal 1S 57 o118 &7 05 a7 0
[AoDR ] [+] [ - ervmrear] [emewsonsrsnsraes] [ ) ]
DATH | ] [ | [snsenesnnuuvanny |
I
=i
=011
—ar1-
tf-
afi-
—arf-
11—
—arf-
—————— L

Figure 15-3. State Format Specification Menu

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

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

HP 1652B/1653B 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 ficld befow 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
T 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 cach hit number, Place the cursor
on Done and press SELECT to close the pop-up.

d. Repeat step c for Pod 2 and the ADDR labet to assign all 16
hits.

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

State Analyzer Measurement Example HP 1652B/1653B
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Specifying the If you remember from "What's a State Apalyzer" in Feeling Comfortable

J Clock Bith 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.

GBUMHISTHTE |~ Siale Format Speclflcetion ( specif Symbols

Cluck

Clpet Porlad Fod 3 Pad 2 Pod 1

T
_ ] Spocify Clock Dohe ) Clack

BEtavity » ool J

Lebsl Pal 15 &7 o

AODR I O]
DATE [ raennrnanersasn

I
I

—_— M *

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.

¢. Place the cursor on | and press SELECT.

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

State Analyzer Measurement Example

15-10

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 50 that the state analyzer triggers on address 00G0.
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 Trigﬁer on field

FRGA0STATE]~ Stete Trace Speciflicalion
Trace mude [ Single |

lauals frmed by

n Sequence Level | Pun
Insert Lave| Dalatle Level jonchas

? ary

Hhile =ioring | mny stete

Trigger on][a 1] times

ount
oyt
e tore
it

Lodel
goee -
[l v |

e

4

L
i

Figure 15-5. State Trace Specification Menu

and press SELECT. Another pop-up appears showing you a

list of "trigger on" options. Options « through 4 are qualificrs,

You can assign them a puttern for the trigger specification.
/

o

e

HP 1652B/1653B
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¢. 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.

[OUGDSTHTE (- Stale Trace Speclfication
Tracs mode] Singie |

Sequence Levela Armad by
Hhlla storing * any =tpte"
' Trigger on ‘a 1 times
Branches
Store ~ any 3tole
- Count
Prastors

tavel - [ADDR J(PATa ]
[ee _JHee ]
ek

o

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 continnously stores until it sees 0000 on the address bus, then it
will store anystate until the analyzer me mory is filled.

/

HP 1652B/1653B State Analyzer Measurement Example
Front-Panel Reference 15-11



Acquiring the Since you want to capture the data when the microprocessor sends
Data address (000 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.

%‘ From this point in the exetcise unto the end, we will give you the
Note measurement results, This way, you will not have to obtain and use an

identical circuit.
[EENDOSTATE | = [Slnle Listing
Harharg of1
Labal > ADDR DATA
(7 BOBECS dETS
—006 BOBECA GIES
=005 BogdFa [V
—U0odg PoodFg geca
=603 30BACE BO3C
=0gog Q0BaCA BOFF
=001 oaacc B730
uouaDL  0ADO
6o ndoan n4FC .
woz  oooosa ooy - Reset Vector Fetch Routine
HijoT [ ] Tulv’.Y A48
HIG04 005048 2ETC
HI005 00303A oqoo
Hooh BUL I DaFc
+Heo7 M0B04E 6106
HI008 nyuaaso 6100

Figure 15-7. Reset Vector Fetch Routine
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The State
Listing

State Locations

HP 1652B/1653B
Front-Panel Reference

The state listing displays three columns of numbers as shown:

E3000STATE] = [G1nte Lisling

Harkars o1

Lobel [
B *

=gy oo3gca <E7S

-gns DOBBLE  BIEE —
005 BOOJFO  DOND

—ono4 DOOJFR  BELE

003 DOAALE  BOC

=02 pOEeCA OOFF

LIy LaigBce =T &%

BONNBO OORO

FRTT oOR002  O4FC

+ago pooond oouo

+0003 DOOnOE  BO4B

+gnd opdods  2ETC

+I0uS BUZ04A  DGOD

+00n6 a4t paft

+gu7 DO3n4E 6108

+00g pogoso G100

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 numbers indicate states
oceurring before the trigger and the positive numbers indicate states
cceurring after the trigger,

The second column of numbers arc the states (listed imn 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

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 nses 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 pul 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. 7~~~

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
+ 00402 0600004 0000
+ G003 060006 8048
+ 00064 (08048 3E7C

You see that states 0 and 1 do contain address locations ) 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 U000 and 04FC, which are
correct,

You then look at states 2 and 3. You sec 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 HP 1652B/1653B
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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 1is 608048, which 15 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 006000 0000 (high word of stack pointer location)

+ 0001 000002 O4FC (low word of stack pointer location)

+ 0002 000004 Q000 (high word of instruction fetch location)
+ 0003 000006 8048 (low word of instuction fetch location)
+ 0004 008048 2E7C (first microprocessor instruction)

[EBODESTATE] - [State Listing |
Mersers orf
Lebal
Bage o [ Hew | He: |
-7 BOBBCA  4E?S
0046 GuBBLE 6IEG
005 0004F0  DGOO
—oiid CuDF2 BBCE
~00T ouBELA  BUC
=002 0OBECA  GGFF
101011 OOBECC  &7I0
oupobe QAo
1001 Q00002 waFC
1003 oongpd  upoa
HIGUT vrnhe Andf
HI004 ooBoss  zerc+— [NCOIrTECt Data
HIGUS ouBoAR  oana
HIBO6 [alul: W o adrg
HIOu7 OGBOAE 16
+iung 0oBOsn Bl J

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

specified the J clock

specified a trigger condition
acquired the data

interpreted the state listing

You have scen 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 measarement that
shows you both timing waveforms and state listings and how they are
correlated.

If you have an HP 16353B, 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-hit microprocessor.

State Analyzer Measurement Example HP 1652B/1653B
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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:
s Chapter 17 explains the Timing Format Menu.
+ Chapter 18 explains the Timing Trace Menn.
e Chapter 19 explains the Timing Waveforms Menu.
s Chapter 20 gives you a basic Timing Analyzer Measurement
example.
o Chapter 21 gives you a basic Timing/State Analyzer Measurement
example.
I
The Timing The timing analyzer acquires data asynchronously using an internal
An alyzer sample clock. This asynchronous data acquisition technique is similar

1o a digitizing oscilloscope. The acquired data is displayed in the form
of one or more waveforms. The timing waveforms differ from a
digitiring oscilloscope in that the timing analyzer only stores and
displays two levels (one above and one below threshold).

(An Overview)

Timi ng The Timing Analyzer menn maps show you the fields and the available
Analyzer Menu options of each field within the three menus, The menn maps will help

you get an overview of each menu as well as provide you with a quick
Maps reference of what each menu contains,

HP 1652B/1653B The Timing Analyzer
fFront-Panel Reference 16-1
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Figure 16-1. Timing Format Menu Map
The Timing Analyzer HP 1652B/16538
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Figure 16-2. Timing Trace Menu Map
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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 cach 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
Timin g Format the FORMAT key on the front panel. If the State Format Specification
.o . Menu is displayed when you press the FORMAT key, you will have to
Spec:flcatlon switch analyzers. This is not a problem, it merely indicates that the last
Menu 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 anz?lyzer to group channels from your microprocessor into labels you

assign for your measurements. You can set the threshold levels of the
Menu 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
systern 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 1652B/1653B Timing Format Specification Menu
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At power up the Timing Format Specification menu looks like that
shown below:

[AACHINE 1 |~ riming Fermat Specidicotlon (Gneciry sgmnte )
Pod 1

Actividy v
Labal Fal 15 o7 0
F6 ) Corsveees [T ]
T~

=

0rf-

Ori -

Ori -

001 -

Fi

ETEE

ari-

AT -

Ll

ari-

=0ri=

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 S,

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 16528, 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 HP 1652B/1653B
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Timing Format
Specification
Menu Fields

Label
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Five types of fields present in the menu are as follows:

Label.

Polarity (Pol).
Bit assignments.
Pod threshold.
Specily Symbols,

> 2 8

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.

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,

Turn label on
Modify label |
Turn label off

Figure 17-2. Label Pop-Up Menu

Turn Label On

Selecting this option turns the label on and gives it a defanlt 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.

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, yon 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 O

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 earme to a label in the state analyzer as in the
timing analyzer without cansing 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, Thig
toggles the polarity between positive ( + } and negative { - ).

In the timing analyzer, negative polarity inverts the data.

Bit Assignment The bit assignment ficlds 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
nurmbered 0. This line helps vou know exactly which bits you are

assigning,
The convention for bit assignment is:

* (asterisk) indicates assigned bit
. (period) indicates unassigned bit

Timing Format Specification Menu HP 1652B/1653B
17-4 Front-Panel Reterence



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.

Figure 17-3. Bit Assignment Pop-Up Menu

Use the KNOB to move the carsor 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 o a label, the fogic 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.

HP 1652B/1653B Timing Format Specification 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 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 oac of the pod threshold fields and press
SELECT, vou will see the following pop-up menu.

i
ECL
User—def ined

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.

Pad Threshold
+ 0.0V

Figure 17-6. User-Defined Numeric Entry Pop-Up Menu

Timing Format Specification Menu HP 1652B/1653B
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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 voliage. 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.

Specﬁy Symbols The Specify Symbols ficld differs from the other ficlds in the Timing
Format Specification menn in that it displays a complete menn instead

Menu

HP 1652B/1653B
Frent-Panel Reference

of a pop-up.

The logic analyzer supplies Timing and State Symbol Tables in which
you can define a mnemonie 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 Specity Symbols field and press SELECT. You
will sce 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.

RALHINE 1 - Symbol Foble {Hons )
Symbo |
Lobal Fruu vlow r1zs
Wew Symbol
I

Figure 17-7. Symbol Table Menu

Timing Format Specification Menu
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.}
Speclfy Sym bols There are four ficlds in the Symbol Table menu. They are:
Menu Fields Label

Base
Symbol view size
Symbol name

Label The Label ficld 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
1LDS
1ups
DTRCK
R/H
ADDR

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 sclect 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 HP 1652B/1853B
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To change the base, place the cursor on the Base ficld 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 ta work in and choose that option from
the numeric Base pop-up menu.

If you choose the ASCI option, you can sce what ASCII characters the
patterns and ranges defined by your symbols represent. ASCIL
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 1s discussed in the next section.

%! You cannot specify a pattern or range when the base is ASCIL. First
Note define the pattern or range in one of the other bases, then switch to
ASCII to see the ASCII characters.

HP 1652B/1653B Timing Format Specification Menu
Front-Panel Reference 17-9



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.

Timing Format Specification Menu HP 1652B/1653B
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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.

Whei 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:
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,

HNCHINE 1 = Symhol Teble
symaal
Label [CLOCK Ease [He<edecimal vien 5ize

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

HP 1652B/1853B Timing Format Specification Menu
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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 defined and press SELECT. A pop-up menu appears as shown,

Modify symbol
Insert new symbol
Delete symbol

Figure 17-15. Symbol Pop-Llip Menu

The first option in the pop-up is Modify symbol. If you select this
option, you will sce 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 vou to
specify another symbol. When you select it, vou 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 Pone 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 vou into the respective menu.

Timing Format Specification Menu HP 1652B/1653B
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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 incloded many illustrations and examples to make the
explanations clearer.

|

Accessing the The Timing Trace Specification menu can be accessed by pressing the

Tlming Trace TRACE key on the front panel. If the:State Trace SPeciﬁcaﬁon menu

. ae is displayed when you press the TRACE key, vou will have to switch

SPecmcat'on analyzers. This is not a problem, it merely indicates that the last action

Menu you performed in the System Confignration Menu was on the state
analyzer,

L

Tlmlng Trace The Trace Specification menus allow you to configure the logic

Specification analy.rze-r to capture only the data of interest in your measurement. In
the timing analyzer you can configure the analyzer to trigger on specific

Menu 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,

HP 1652B/1653B Timing Trace Specification Menu
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At power up the Timing Trace menu looks like that skown below.

NACHINE 1 |= Timing Trace Specirication

Troce moce|[Reperitive]

Hrmed by Acquisd tion mode [Trenvitional ]
Lebel » |
Basa
Find
Petigrn [0

grasent far [7]

Than ting

Fage 1

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
Specification
Menu Fields

Trace mode.
Armed by,

Acquisition mode.

Base.

Find Pattern.
Pattern Duration (present for ).
Then find Edge.

.
L ]
[ ]
s Label.
.
.
-
[ ]

The fields in the Timing Trace Specification menu are as follows:

These fields are described in this chapter.

Timing Trace Specification Menu
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Trace Mode

Armed By

Acquisition Mode

HP 1652B/1653B
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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 vatil the STOP key on the front panel
is pressed, or if Stop measurement has been selected and the stop
measurement condition has been mel.

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 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,

Ammed by

Run
BNC Input
Machine 1

sScope

Figureis-2. Armed By Pop-Up Menu

The Acquisition made 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.

Timing Trace Specification Menu
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Transitional Acquisition Mode

When the logic analyzer is operating in the Transitional Aecquisition
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 ns/sample). This provides maximum timing resolution even in
records that span long time windows. Time covered by a full memory
acguisition 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 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, 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.

[f 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 f1ind

Edge |::J

o

-
Gliteh [ ... |

Figure 18-4. Glitch Specification Field

With these glitch detection tields you specify on which channe! 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 1k 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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Label

The sample rate varies from 20 Hz to 50 MHz (50 Ms/sample to
20 ns/sample) and is antomatically 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,

A
/ -— GLITCH
Alal [ TEP /
1PUT

s 4 ! ] ¢

. COLITEH DISPLAMIED
OH HE-T SAMPLE
ANAL 1 ZEP

DISPLAT

LItED L]

Figure 18-5. Glitch in Timing Waveform

The Labe! fields contain the labels that you define in the Timing
Format Specification menu. If there are more labels than can fit on
sereen, use the left/right ROLL key and the KNOB to view those that
are not displayed.

The Base ficlds 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 defined separately from the other labels. If
vou 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.

Binary
Octal
Decimal
Hexadecimal
ASCII
Symbol

Figure 18-6. Base Pop-up Menu
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Find Pattern
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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 >
Base » ASCII
Find

Patlern # %

Figure 18-7. ASCH Defined as Numeric Base

Notice in the figure above that the Find Pattern field is no longer a
selectable field when the base is ASCIT . You cannot specify ASCTI
characters directly. You must specify a pattern in one of the other
bases; then you can switch the base to ASCII and sce 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 symbot you want to
use in the Find Pattern [ield.

With the Find Pattern fields, you configure your timing analyzer to
look for a certain pattern in the data. Each lahel 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 vour 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 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 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.

Timing Trace Specification Menu
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Specify Pattern:
2425

Figure 18-8. Specify Pattern Pop-Up for Find Patlern

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 pattem.

Enter your pattern in the pop-up and press SELECT. The pattern
appears under the label in the Find Pattern ficld.

As mentioned previously in "Base", i you specify ASCII as the base for
the label, vou won't be able to enter a pattern, Youn 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 | pPoD 1 |
Base * | Sumbol 1
Find

Pattern |absoiute 2425]

Figure 18-9. Symbol Defined in Base Field

Timing Trace Specification Menu HP 1652B/1653B
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If you select this field you get a pop-up similar to that shown:

' "y

Symbol selection

# absolute +
READ
HRITE

\ y

Figure 18-10. Symbol Selection Pop-Up for Find Pattern

The pop-up lists all the symbals defined for that label. It also contains
an option "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 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, vou also
specify the number of characters in the symbol name that are to be
displayed. If you specily 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 Ficld. 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
Specilication 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
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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 specifics the duration of the
pattern. If you select > in the first field, you can sct the duration to a
value between 30 ns and 10 ms. If you select < in the first 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
auntomatically set it to the nearest limit.

To change the value of the pattern duration, place the cursor on the
second [ield and either press SELECT to get a pop-up men, 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.

- B

Humeric Entry @

\ o

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 Duration 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 HP 1652B/16538
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Then Find Edge
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As an gxample, suppose you configure the present for ___ ficld as
shown:

pressut for [37]
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 nat appear in the menu. For instance, configure
the present for ____field as shown below.

present Tor
Figure 18-13. Example of Pattern Duration {Less Than)

The analyzer triggers when it sees the paltern you specified, and that
occurs for a period less than 100 ns. The pattern must also be valid for
at least 20 ns.

With the Then find Edge ficlds 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 yvon can specify an edge on any
channel.

When vou 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,

Timing Trace Specification Menu
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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:

[Sneciru Edge:

Figure 18-15. Negative Edge Specified

To specify a pusitive edge, place the cursor on one of the periods and
press SELECT twice. The period changes to t , as shown:

[Sneclfu Edge: ]

el vrvr vunn wraa

Figure 18-16. Positive Edge Specified

If you want the analyzer to trigger om either a positive or a negative
edge, place the cursor on a period and press SELECT three times. The
period changes to |, as shown:

bl Teen venn aann

[Snecifu Edge:

Figure 18-17. Either Edge Specified

Timing Trace Specification Menu HP 1652B/1653B
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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 yon se¢ a period. To
clear an entire label, press the CLEAR ENTRY key on the front panel.

When yon have finished specifying edges, place the cursor on the
Done field and press SELECT to close the pop-up.

Note @ If vou are not in Binary base, you will see dollar signs ($$..) in the Then
find Edge ficld 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 Gliteh, 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 menn.

Spacify Glitch:

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 spevified for glitch triggering.

To specily a channet for glitch triggering, place the cursor on one of the
periods and press SELECT. The period 1s replaced with an asterisk,
indicating that the logic analyzer will trigger on a glitch on this channel.

Specify Glitch:

Figure 18-19. Glitches Specified

HP 1652B/1653B Timing Trace Specification Menu
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Note ﬁ

If you want Lo delete a glitch specification, place the cursor on the
asterisk and press SELECT. The asterisk is replaced with a period.

If you are not in Binary base, you will see dollar signs ($3..) 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
cotrectly 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 ORs 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) * pattemn

If you select < {less than) in the present for___ field, edge and glitch
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 HP 1652B/1653B
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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.

DPEH TEST |- Timing Havalarms

Mersers

Accumulntp

Timeiv [ o0 nx | Deley Sample perise = 10 py

|
Y Fas ugl
[ cas_od

Figure 19-1. Timing Waveforms Menu
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Accessing the
Timing
Waveforms
Menu

Timing Waveforms Menu

18-2

The waveforms arca 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 represeated by a thicker line
for easy differentiation.

RANOOTIANG ] = Tieing Mavefsrma

Harkers ¥ to Trig 0 3
Accumulate 0 to Trig 0=
Time/D 1 beley [

Time % ko O [
At __ Harker -Ii!]!.
I

R
| B —
— —1
— — 1
I I | O I
| v

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.

HP 1652B/1653B
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Timing
Waveforms
Menu Fields

Markers

Note !ﬁ

HP 1652B/1653B
Front-Panel Reference

The menu area contains fields that allow you to change the display
parameters, place markers, and display waveform measnrement
parameters,

63000TIHNG | - Timing Maveforms
Herkers ¥ tg Trig

Accumu late Q to Trig
Time /Dy Delay

Time ¥ to @ o 3
At | X HMarker CLOCK
]

f=d | E=11 L=
@ {lo ||

Figure 19-3. Timing Wavetorms Menu Fields

The Markers field allows you to specify how the X and O markers will
be positioned on the timing data. The options are:

o Off
e Time

s Patterns
e Statistics

» 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.

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.

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.

S800UTIHNG | = Timing Hovef orms

Harkers

Rocumulaete

TimesDiv Delay Semple period = 10 ns

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:

o Time X to Trig(ger).
o Time O to Trig{ger).
e Time Xto O.

To position the markers, move the cursor to the feld 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 O to Trig fields, you can
also enter a value directly from the keypad without pressing SELECT.

EALDO FTHNG | = Timlng Maove;
K to Tri sr-I] 12 )
Maryers ‘L L Fe 7 o0 ] -0 ns
fccumulate ot 10 ns t cLOck
I

Time/Div 500 ns

Figure 19-5. Markers Time

The Time X to O field will change according to the position of the X
and O markers. [f youn place the cursor on the Time X to O field and
press SELECT, another pop-up will appear showing vou all three
times: X to Trigger, O to Trigger, and Time X to O.

- Timlng Havelorms Marker I‘luvemnl.
Herkers % 1o Trig X to Trigger -490 ns
Accumulale 0 1o Trig 0 to Trigger 220 ns
Tima/Dlv Deley [0 5] |fweXtod 710 ns

Figure 19-6. Time X to O Pop-up

If you rotate the KNOB while this pop-up is open, both X and O
markers will move, but the relative placement between them will not
change.

Timing Waveforms Menu HP 1652B/1653B
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Markers Patterns When the markers are set to patterns, you can specify the patterns on

HP 1652B/1653B
Front-Panel Reference

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 rime between specific
patterns in the acquired data.

DRAH TEST |~ Timlng Naveforms Spacify Paiterns

Harkers Find x-patlern [ 0] from Triggsr
Bccumulate Find o—pattarn | 0| from [ Trigger i
Time/Div Dalay Time % o O 0 s

Figure 18-7. Markers Patterns

Patterns for each marker (X and O) 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. Ycu 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.

Marker Patlerms
Lebel [ 1 Bece [Hewadacima!

¥ Markar » paltern [Mvyuersx

0 Marker » pattern [MsEMsxEy

Stop measurement' [ %=0 | [Less than || 10 nsl
Store exception to disk. File name [EXCEPTION

File description | !

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 yon can use the logic analyzee 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 O marker,)

Timing Waveforms Menu
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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 flename is
EXCEPTION.

Note %l 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 O markers
are in range of 200 ns, you should set the range valees to 190 ns and 210
ns. This eliminates erroncons measurement termination,

Markers Statistics When statistics are specified for markers, the logic analyzer will display
the following;

« Number of total runs,
e Number of valid runs (runs where markers were able to be placed
on specified patterns).
« Minimum time between the X and O markers.
- ¢ Maximum time between the X and O markers.
* Average time between the X and O 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 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 O markers between runs.

Accumulate Mode Accumulate mode is selected by toggling the Accumulate ON/QFF
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 HP 1652B/1653B
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‘When the old data is cleared depends on whether the trace mode is in
single or repetitive, [n 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 yon start a run after stopping acquisition

with the STOP key.
At The At X (or O) Marker fields allow you 1o select either the X
Marker or O markers. You can place these 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 (fignre 19-9) the number 35
to the right of the Delay field is the pattern in hexadecimal that
is marked by the O marker. The base of the displayed field is
determined by the base of the specified label you selected in the
Timing Trace menu.

GEOOUTTHHG | — Timing Weweforms
Harkere c 1o Trig [ 0 3] [Tmev too ] | diows

Accunulate [0 ] o to Trig (1 420 uz] st @ fHerker] [FROE"_]
Time Ol beley 35

OO =T T T T 00

Figure 19-9. At O Marker ADDR fields

This display tells you that 35H is the pattern on the address label lines
where the O marker is located.

HP 1852B/1653B Timing Waveforms Menu
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Time/Div (time
per division)
Field

Note @

Note %

Timing Waveforms Menu

19-8

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.,
[ A

- Timieg Maveforms

Rarkers W to Trig 0 ¢
Accumml ety 0 te Trig [ di0 us
Time/Div Daley 0 s

Time ¥ to U | _d20 us
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Figure 19-10. Label Option Pop-up

The time per division ficld 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
retating the KNOB or entering a numeric value from the keypad. When
you rotate the KNOB, the time per division increments or decrements
i 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 Time/Div setting changes the sampie
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,

HP 1652B/1653B
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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 Time/Div) 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).

|ﬁEDnnTIrING = Timing Havefurms

Harbers % to Trig [_-900 ns Time 4 Lo 0 1 5% us
Arcumslate 0 te Trig 530 n:] At CLOCE
rlmuDlv Delay 0= o
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CEIE | 1 [

o Dy A gy

s o T
nTAck 0l 1] N
XU

a0 :lil | [

pria | | T 1

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.

Timing Waveforms Menu
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In Glitch mode the maximum delay is 23 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
formuta:

if delay < X0 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 + 25 or

absolute value [{delay — Hwdelay) + 256]
If sample period > 50 ms

Then sample period = 50 ms

Timing Waveforms Menu HP 1652B/1653B
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20

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 cach 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," nse the
lettered steps.

To gain confidence using your logic analyzer, we recommend that you
confignre 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 sereen
as if you had the real test circuit connected, and as if you had selected
RUN.

HP 1652B/1653B Timing Analyzer Measurement Example
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Problem In this exercise, assume you are designing a dynamic RAM memory
Ivina with (DRAM) controller and you must verify the timing of the row address
So g strobe (RAS) and the column address strobe (CAS). You are using a
the T’ming 4116 dynamic RAM and the data book specifies that the minimum time
Analyzer 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 titning analyzer will do just fine when you don't need voltage
parametrics you decide to go ahead and use the logic analyzer.

|

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

|

]

R i
CAS —|_I_
J1650E05

Figure 20-1. RAS and CAS Signals

Timing Analyzer Measurement Example HP 1652B/1653B
202 Front-Panel Reference



How Do |
Configure the
Logic Analyzer?

HP 1652B/1653B
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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.

h. Place the cursor on System and press SELECT.

2. Inthe System Configuration menu, change Analyzer 1 type to
Timing, If analyzer 1is 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.

Systes Configuration

Wnalyzer |
Mama+ |DRAH_TEST
e

(_futoscole )

Hnalyzer 2 Oeclllnscops

Type! aiy

Unoselgned fnalyzer

Fod | Pug T

Pad §

Figure 20-2. System Configuration Menu
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3. Name Analyzer 1 "DRAM TEST" (optional)

a. Place the cursor on the Name: lield 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 HP 1652B/1653B
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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 systerm.

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
menn. This indicates the RAS and CAS signals are transitioning.

System Confiquration

Analyzer 1 Hnalyzer 2 Oscillascope
Nome 1 [DPAPRTEST
Type Typer [__TIT

unnn&la:sg Analyzer

Figure 20-3. Activity Indicators
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|
Configu ri ng the Now that you have configured the system, you are ready to configure

s Creating two names (labels) for the input signals
e Assigning the channels connected to the input signals
s 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 .

I

1DRHI‘1 TEST |- Timing Format Specificalion ( Spacify Symbols

Fod 1
Rolwwrty »
Lebul Fal 15. .. B7 gl
FAS [ . »|
[ | |

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 conaected to the input signals (Pod 1 bits (+ 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 assigmed 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.

¢. 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. Assipn Pod 1bit 1 to the CAS label by moving the cursor to bit 1
and pressing SELECT,

HP 1652B/1653B Timing Analyzer Measurement Example
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Specifying a To capture the data and then place the data of interest in the center of
p
i "” the display of the Timing Waveforms menu, you need to tell the logic
Trigger
Condition analyzer when to trigger. Since the first event of interest is when the
1]

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.

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

Timing Analyzer Measurement Example
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Troce modsf_Single |
Hrmed by Arquisiiioa mods

ﬂ

Lael
Bose + [Hex | Hex |
Find

Pottarn [ 2_[ ¢ ]
prasont tar (]

Then find

eage (21T

Figure 20-5. Trigger Edge Specified
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Acquiring the Now that you have configured and connected the logic analyzer, you

Data 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
Note measurement results. This way, you will not have to obtain and use an
identical circuit.

OPAM TEST I- Timing Meveforms

Herkers ¥ tg Trig 9 3] [Time % to 0 ] o s
Accumulale 0 to Trig U_s]| At [® Aerker]
Tima/Div Deley [ A5 o

FAS 0O

cas

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}.

HP 1652B/1653B Timing Analyzer Measurement Example
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The Timing The Timing Waveforms menu differs from the other menus yon have
Waveforms 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
Menu displayed and ficlds 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
o The ¥
e The vertical dotted line
The Xand O The X and O are markers you s¢ 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 O markers will be in
the center of the display when X to trig {ger) and O to trig (ger) are
both 0.000 s (see example below).
P I
- Timing Kaveforms
Harkere Tima ¥ 1o Trig 0 & Tlaw ¢ 1o O o s
Aecumalste [OTC JotoTrig [0 #] At
Time/Diy 100 ns | Delay b s a
FRE onl //
cis_od ~
X and O Markers
Figure 20-7. X & O Markers
Timing Analyzer Measurement Example HP 1652B/1653B
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The ¥  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 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.

[T TEST | - fieing aveforms

tarkers T ] % tc Teig 180 ns
Arcumulale 0 tr Trig G0 nv | A1 [ Harker RAS
Timesdty 160 ns ] Deley [ 0 s] |

M

RRS T I

CAS o

Figure 20-8. Inveried Triangle & Vertical Dotted Line
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Configuring the  Now that you have acquired the RAS and CAS waveforms, you need to
Disp|ay 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 wavelorms.
Set the Time/Div by following these steps.

A I
CAS —l '——-
NTRSOBNE

Figure 20-9. RAS and CAS Signals

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

2, While the pop-up is preseant, 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 (sce above), In this
example 200 ns is best,

———————
[Ruf TEST |- Tlming Maveforms
Harkers Tlns ¥ ta Trig [ a ] o s

Accumulale D te Trig 03 Rt [® Horksr PAS
Time /DL velay o

RRE 0O
CAS O

Figure 20-10. Changing Time/Div.

Timing Analyzer Measurement Example HP 1652B/1653B
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Making the What you want to know is how much time elapses between the time
t RAS goes low and the time CAS goes high again, You will use tl‘lf: X
Measuremen and O markers to quickly find the answer. Remember, vou 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 = . If not, follow
steps 1 and 2.

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

[

. Rotate the KNOB to place the X marker on the negative -going cdge
of the RAS waveform and press SELECT . The pop-up closes and
displays X to Trig = 0.000 5.

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

-
LPAN TEZT | — Timing KWewelorms
Harters Time YtaTrig___ o 9] 710 ns

Accumulnle 0t _Jo te Trig At
Time/Diy 200 0= Delay u
4

FAs_od]
IEF«S od

Figure 20-11. Marker Placement
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Finding the
Answer

Your answer could be calcnlated by adding the X to Trig and O 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 O ___ 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.

ORAR TEST | - Timlag Kavefarms

Harkers w10 Teig | 0 ] [Tame ¥ to 0 710 ns
Accumusta 010 Triy |__7ions] wt [ _narker] [R5
Tima/Div Delay | D 5 0

o

]

Figure 20-12. Time Xto O
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Summary You have just learned how to make a simple timing measurement with
the HP 1652B/33B 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,

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

HP 1652B/1653B Timing Analyzer Measurement Example
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Timing/State Measurement Example

Introduction

HP 1652B/1653B

Front-Panel Reference

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,

Timing/State Measurement Example
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Problem Solving In this example assume you have designed a microprocessor-controlled

with the
Timing/State
Analyzer

What Am 1
Going to
Measure?

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 circnit has never worked before, you and the software
enginger aren’t sure if it is a hardware or software problem. You need
to do some testing to find a solution,

You also notice the circuit fails intermittently. More specifically, it only
fails when the microprocessar 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 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, reguires verification of the following:

s  Whether the microprocessor addresses location 8930.
s  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 HP 1652B/1653B
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If the routine is correct, the state Esting displays the following:

+ 0000 008930 BO3C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 BO3C
+ 0004 00892E 61FA

How Do | [n order to make this measurement, you must configure the logic
gt
Configure the analyzer as a state analyzer because you want to trigger on a specific

. ” state (28930). You also want to verily that the addresses and data are
Loglc Analyzer ¥ correct in the states of this routine.

Configure the logic analyzer so that Analyzer 1 is a state analyzer as

shown below:
System Confiquration
Analyzer § Analyzer 2 ascilloscope
Nome+

Type: Type:

Unnsslagﬁg nnalyzer

Figure 21-1. System Configuration Menu

HP 1652B/1653B Timing/State Measurement Example
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|
Configuring the
State Analyzer

shown:

Now that you have configured the system, you are ready to configure
the state analyzer. Configure the State Format Specification menu as

L
680u0STATE |= State Format Speclfication { Spec I.lg Sﬂbnls J
Clnck

Clock Parlpd Pod

o B0 ns | |

Actlvity »
Lakel Pal

BY 1] 15 87 1]

15 87

n

HDOR

arerrnss | [naearsesrassiinn]

| -
[Fessassssseirans

BT

DATA ] 1 |

~0r
—ar

Figure 21-2. State Format Specification Menu

Configure the State Trace Specification menu as shown:

[ES0I0STATE |- State Trace Specificallom
rrace mode[ Single ]

Timing/State Measurement Example
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Seguence Levels Armed by
Hhile storing “ any skate" P ]
Trigger on 8" 1 times
Brenches
Slore ~ any ttate
Count
Fresfore
Label ROOF | iieTe
Jers |
e | [oogssn] e ]
b EEEEET IEEET |
r uedvs i | W¥NE ]
;_ ST

Figure 21-3. State Trace Specification Menu
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Connecting the Atthis 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:

¢ Pod 1 probes 0 through 15 to the data bus lines D0 through D15,

+ Pod 2 probes 0 through 15 to the address bus lines AQ through
AlS,

e Pod 3 probes 0 through 7 to the address bus lines A16 through
A23,

¢ Pod1, CLK (J clock) to the address strobe (LAS),

.
Acq uiring the Since you want to capture the data when the microprocessor sends
Data 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
Note measurement results. This way, you will not have to obtain and use an
identical circuit,

HP 1652B/1653B Timing/State Measurement Example
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Findi ng the You look at this listing to see what the data is in states + 0000 through
Problem + 0004. You know yout routine is five states long,
The 63000 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 BO3C
+ 0001 008932 61TA
+ 0002 008934 67F8
+ (0003 008936 BO3C
+ 0004 (0R92E 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.
[EBODUSTATE | = |State Listing
narkars
Lenal
pase
—00G7 OUBELH (o
—000g DURECC 67I0
=G uORNECE 4BET
-0004 DOREFE 4ETE
=0T [Edi Lelili) Tuou
—OOn 2 ronAFd oaoo
ooy
o001 ez oofF «—= |ncorrect Data
Hiu2 1IJIOBS =4 67rd
+HoouT WOBAZE BO3C
+Hjuq MBS 2E BIFR
HIOUS 1890 BO3C
HIOUR OQ4Fd 0Go0
+007 NA04FE [:1=x14]
+10NB B9 zA dEFA
-l
Figure 21-4. Incorrect Data
Timing/State Measurement Example HP 1652B/1653B
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Your first 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 microprocessot 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

Must | Make?

HP 1652B/1653B
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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,
e Stable addresses and data during the memory read,

The control signals you must check are listed below:

System clock.

Address strobe (AS).

Lower and upper dala strobes (LDS and UDS).
Data transfer acknowledge (DTACK).
Read/write (R/W).

® & & & &

Timing/State Measurement Example
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How Do | In order to make this measurement, you must re-configure the logic
Re-Config ure analyzer so Analyzer 2 is a timing analyzer, You lcave Analyzer 1 as a
\ state analyzer since you will use the state analyzer to trigeer on address
the Logic 8930.
Analyzer?
Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown:
Spstem Conflguratien
ansiyzer 1 RRAlyzer 2 osciliascope
Hama! Hame:!
Type: Type:
unnsslggzg wnalyzer
{ Pag B
——
ol
Figure 21-5. System Configuration Menu
|

Connecting the

At this point you would connect the probes of pods 4 and 5 as follows:

Tlmmg Analyzer o Pod 4 bit O to address strobe (AS).
Probes + Pod4bit 1 to the system clock.

» Pod 4bit 2 to low data strobe (LDS).

« Pod 4bit 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).

o Pod 5bits 0 through 7 to address lines AQ through A7,

s Pod 5 bits & through 15 to data lines D0 through D7,
Timing/State Measurement Example HP 1652E/1653B
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Configur |ng the  Now that you have configured the system, you are ready to configure

Tlmlng Analyzer the timing analyzer, Configure the Timing Format Specification menu
as shown:

EA0NGTINNG |- Tlmlag Format Specificelisn Specify Symbols )

Pod 5 Fod 4

[ 1. ] [ TTL ]
Aclivilg v . e,
Label Paol 15 87 LIS a7 0

LIl

(YT T Ty

=

Figure 21-6. Timing Format Specification Menu

Configure the Timing Trave Specification as shown:

6B000TTANG |= Timimg Trace Specification
Trace moge[_Singis ]

Armed by ficquisiilon mode [Transitional |

Lapgl »  [ELOCE |5 JLog  Jups  JoTeck J¥rd  fleooe  JpAta ]

Base + Hew Hay He= He- Hew ]| heo Ha. Her |
Find

Ppattern [ Q0¥ 0w s 0~ JT % 3 e [ ww |

Then find
Edga [

Figure 21-7. Timing Trace Specification Menu
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Setting the

Timing
Analyzer
Trigger

Arms Timing Trece mada|_EIngiz ]

Anaiyzer

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:

E3000TIMNG |- Timlmg Trace Speclificatlon
[+Armed by [OHOUOSTHTE Arquisltion mode [Transitional |

Labe! ~ [CLOCF |AS bz JUu=  JoTeck JF/A |ADOF [Conn

Gmse » [ Hew | Her | Hex ][ He- |\ He- [ Her | He- J[He= ]
Fing
Potiern (3 JL v o W JT v e J ww J[ e ]

present for

Then {1ng
eage [T T I I It I Il ]

Figure 21-8. Armed by 68000 STATE
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Time Correlating [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 togic
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.

|25

. 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.

GERAONSTATE |- Siale Trace Specificalion
Trace made

Stquence Levels Armed by

Hhile startng “ any slata" [ R

Trigger on “a" b times

Branthes
- any vtote

Store

Count

Freslore
orr

J

Labal -+ [AODE DRTH

pasa -
:

J

h

C

4
R —

Figure 21-9. Count Set to Time
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Re-acqu iring After you connect the probes of pods 4 and 5 to your circuit, all you

the Data 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

Displ Waveforms menus simultaneously. To change the display to the Mixed
ISplay
Mode:
L. 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 us shown:
[
[Mired Hode]= DiGplay  BAOOOSTATE= 5tate Listing
T
=03 00ge0Q Jong 1.40 us
1002 onpara e 1.2 ua
=t100] 1 0004dFE B930 1 1d us
sFi000] 005930 BO3IC 1.24 us
H100 1 ongax? DOFF {.1d us
#1002 0064934 E7F8 {.48 us
HINT ooau3s BasC 1 &4 us
EAODOTIMNG « Thininy Waveforms ¥ to Trigger o %
Tlme Div S0t nn | Dalay O c] 0 io Trigger
Figure 21-10. Mixed Mode Display
Timing/State Measurement Example HP 1652B/1653B
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Interpreting the
Display

HP 1652B/1653B

Froni-Panel Reference

[n 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 verticaf dotted line.

As you look at the mixed display, you notice nothing wrong except the
data at address 8932 is incorrect. However, you are secing 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, yon must overlap them.

——
[Mivad node]- oieplay  6BOCOSIATE- State Listiing

Lebal » [ ADDR DATH Time
Bage Hrr i Hesx Fal

—uou? DOBIUO  FO0U | 20 us
Qo032 DOOJFL naon I 24 va
—anni NoudFg BSIa I 24 us
4 frovuo] 0BEgI0  BO3C 1 24 us
+Huol ong9I2 OUFF b 24 ua
62 00B9T4  B7FH 1|28 us
0003 008936 BO3C | 24 us
sGO0DYIMNG - Timing Havelsrms % to Trigger ]

Time Diy Sud ne | Peloy =] N oto Trigger

Figure 21-11. Interpreting the Display
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Overlapping Since you see nothing wrong with the timing waveforms so far, you

Timing 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

Waveforms 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
ot bits of the address bus you want to overlap.

JR—————
[fired Mode]- pisptey  GBOSOSKAIE - Stele Lipting
Label » [ROBE )| o] Bil select
Bese + [ FHoe | Hel
-agoy ET T
-agn2 ooodFd L

—0n | NNO-JFE EO30 I.:d vz
# [rugou] DUBYI0 Bo3IC 1 24 us
001 00B93;  OOFF 1 i uz
HId)2 nBATd &FFE I 2B us
HIOYT 6UB93E  BO3C 1 24 us

4BO0OTINNG = Timing Wavetorms ¥ 1o Triggar ElE)
Timenty [__500 ns | Delay D ] 910 Trigeer

Figure 21-12. Overlapping Timing Waveforms

2. Rotate the KNOB uatil all is displayed and press SELECT. All
the address bits will be overlapped on one line.

3. Repeat step 2 except overlup the data bits.

Timing/State Measurement Example HP 1652B/1653B
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Finding the
Answer

HP 1652B/1653B
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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.

——
Niren node]=- Display

©B0puSTATE = 5late Listing

Lebel > [ROBE | BATA__ ]| Time |

Basa Har
-0003 OPBGHEG
-1002 ouDarFy
000t DOOAFE

 Frooant BY3Y
+H1001 00R932
HIOZ o0B934
0007 n0eg3h

Hex Rl

o I 26 us
oo 1 24 us
3910 | 24 uz
[5kn I 34 us
DOFF I 24 e
GiFe 1.28 us
[sep1n 1.24 usg

TimeDiy S00 ns |

GBOGOTINNG - Timang Haveforms

% to Triggar | [

I+ s

Delsay L] 0 to Trigger

OCF Ly
I |
e— —
o " I
LT

IERVETaT| -
I i

o : :
T ol T——Ir —

Figure 21-13. Unstable Data

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:

Trigger one analyzer with the other,
Time correlate measurement data.
Interpret the Mixed mode display.
Overlap timing wave forms.

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,

Timing/State Measurement Example HP 1652B/1653B
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22
The Oscilloscope

Introduction This chapter introduces the oscilloscope and gives an overview of the
main menus that you will use on your oscilloscope. Also inclnded 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.

Amn 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, 40 megasample/second, 100 MHz single-shot and repetitive
( Overvie ) (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.
T
Sco pe Menu The scope menu maps show you the fields and the available options of
M aps 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 1652B/1653B The Oscilloscope
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(T
Menu Overview The oscilloscope menus are;

s Channel
Timebase Function
Autoscale Function
o Trigger
Calibration Function

¢ 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 menm, The /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 menns, but is defined in the Channel Menn chapter.

The Oscilloscope HP 1652B/1653B
22-6 Front-Panel Reference
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The Trigger menn (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 menn.

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 mepu {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.

The Oscilloscope
22-7
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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.

N
[Etae ] thanne)
tnput iDLy ofrser [0 v
Probe Inpedence [TFOIM ] Presn
Lo Leloy [ 5]
| (- -
R

Figure 23-1. Channel Menu

R
Channel Menu
Fields

input Field The Input ficld is located on the left side of the top row of fields. It

selects the input source for the channel parameters displaved on the
Channel Specification menu.

The default Input field selection is channel 1. When you select the
Input [ield, it will toggle from CH 1to CHZ,

HP 1652B/1653B

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

: TG 03 us | Deley
pop-up H:cm

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 praobe field is set to 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, Sec
lower pop-up in figure 23-2.

Seops |- Channa) —— 2
VoltasDiv -.m
Input viDLY orfset
¥ea] 1500 v Preset

neparie Entry

—m &

T

.--"'"‘_.

Keypad entry pop-up —

Channel Menu
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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.

HP 1652B/1653B
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The default value for the V/Div field is 1.5 V (TTL preset valve).

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 rght side of the top row of fields.
Olffset 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.

Scops |- Channe}
{_Done )
Inaut vibly T 500V Offent  Chone)
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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.

If acquisitions have been stopped, offset changes will not be reflected
on the waveform until RUN is touched and the next acquisition is
displayed.

The Probe field is located on the left side of the middle row of fields. It
sets the probe attennation 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 feld 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,

Scope |- Channel
Input 1y T 500 ¥ Offset
Proba -
Frobe denca | 1 H0hm i Fraset
- " u 0 s
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Intagar Emtrg | pone |

/’

Figure 23-4. Probe Attenuaiion 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,
offsel, marker values, trigger level, automatic measurements) are
adjusted to reflect the attenuation factor,

The default value for the Probe figld is 10:1 for 10:1 divider probes.

HP 1652B/1653B
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Impedance Field

Preset Field
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The Impedance ficld is located in the middie 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
M€ (dc) and 50 €2 (de). Mo pop-up keypad is available for this field.
The default valne 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, V/div, and trigger level values to properly
display TTL and ECL logic levels,

When you select the Preset ficld, 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
ECL
USER

Figure 23-5. Preset Field Pop-up

When you select TTL or ECL, the following values are set:

PPESET vaLlUE
PAFAMETER ECL TTL
VoOIv SA0MY 15w
QFFZET =10y 2 ZV
TRIG LEVEL -1 Saev 1 bzav

A I63IMO |

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 defined. If User is selected
from the pop-up, ne values will be changed.

The default value for the Preset field is TTL.

Channel Menu
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Waveform This section will show you how to insert, modify, and delete input

Selection 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.

| e —————
[Stope - channed

mpot [ TH T} vy o11set
Probe |10 1 1 Inpedance Precet
DLy | 19 00 uz Dalzy

| T u T T Y

> Channel Labels

Figure 23-6. Channel Label Fields
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Waveform  Set up the oscilloscope as described below, This insirument setup will
Selection Setup be used throughout the remainder of this example.

HP 1852B/1653B
Front-Panel Reference

Connecting the Equipment

Connect a BNC tee adapter and BNC cables to the oscilloscope as
shown below.

BALH FROUT
VIEW VIEW
CUMFEHSATION
STICHAL DUTRPUT —_
(i rl
1 z
(1‘_| [nl
T
A1AHZMD |
Bt TEE

Figure 23-7. Compensation Signal Hookup

Setting Up the Oscilloscope
I, Turn the power on to the instrument,

2. From the System Configuration menu, turn the oscilloscope on
and all analvzers off.

3. Touch CHAN key. From the default oscilloscope Channel menu,
make the following changes:

CH 1 Probe Geld to 1:1
CH 1 Impedance field to 50 Ohms
CH 2 Probe field to 1:1
CH ? Impedance field to 50 Ohms
4. Select Autoscale and set to Continue.

5. Tooch the TRIG key to display the Trigger menu.

Channel Menu
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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.

Srope |- Haveforms { autoscale ) {_Auto—Neasure )
Herksrs[___Off | Display tonnect dots[Tn |
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Figure 23-8. Compensation Signal Waveforms

Turning the The waveform selection defaults to Waveform on for channel 1 and
channel 2.

Waveforms On/Off

Channel Menu

L Select the CH 1 input label. A waveform sclection pop-up
appears as shown in figure 23-9.

Siopa |- Mavaforoe Aulnseale ) {_futc—Hensure )
Morkers[ OTT ] faspiny Connect date[Tn ]
Semple perind - | 00U us
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i afl

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 -oft-. See figure 23-10

- Havaforms ( utoscele )
Horkers Display
Sempte perioé « F 00D ug
2y De oy

{ Auto-Measure }
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Grid

T
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Figure 23-10. Channel 1 Tumed Off

3. To turn channel 1 waveform back on, select the channe! 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.

HP 1652B/1653B
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Figure 23-11. Channel Mode Pop-i1p

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 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.

Channel Menu
23-10

L

2
&,

Select CH 1 label field, then select Modily waveform.

. Select CH 2 fiom 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.

. Select CH 2 label field (the same one just modified), then select

Modify waveform.

. Select CH 1 from the channel mode pop-up, then touch the RUN

key. Now you are back to the start.

HP 1852B/1653B
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Overlay (C1,C2)

Note @
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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 1,then select Modify waveform. Select C1,C2, then
touch the RUN key. CH 2 is now overlayed on CH 1 in the top
waveform digplay.

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.

To get a better display of the two wavefors overlayed, use an extra
long cable on one of the inputs. This will delay one waveform.

Scope |- Triggar { futoscale ) {Lalibration )
Ande Source Run moda
Level [-286 0 w¥ Slope Aute-Trig [on |
8Ly Delay Armed by

Figure 23-12. Qverlay Waveform Display
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Waveform Math

(C1+C2), (C1-C2)
CH 1.

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

"7 1L Seleet C1,C2 label field, then select Modify waveform.

2. Select C1-C2 field. With the s/Div still set at 5 ns, the waveform
display should look like the figure below.

Ceome - rrigmer
Hode Snurre Run mpde [Papetilive
Leval Slope Auto-Trig [On ]
ol eroy armsa by
. —— : T T T T
=2 oomel
7 :
~248mv | :
:
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Figure 23-13. C1-C2 Waveform Display
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Timebase The 5/Div and Delay timebase functions control the horizontal display
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.

Instrument 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.

HP 1652B/1653B
Front-Panel Reference

— Mavelarms {_Autasrale ) {_fulo-Measure )
Merkars[C_OFT ] ©ispray Connect dots[ 0]

Gemple perind = 1.000 s

S

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 divisiens, 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.

Se AutAscaln
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Input i | 500 ¥ Qrfset 2500 ¥
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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 3 ns/Div to 5 »/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 yoo
entered a value of 15.45 ns, the value wounld be rounded up to 15 5 ns.

HP 1652B/1653B
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At sweep speeds of 100 ms/div and slower, the time to acquire the 2048
sample points for acqusition 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 us.

If acquisitions have been stopped, the oscilloscope nses 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 cither expands or compresses the
waveform horizontally and is changed by adjusting the s/Div ficld.

Zoom Example

Select the s/Div field and turn the knob to set the sweep speed to 200
£t5/Diy, 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.

Channel Menu
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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 us/Div. At 200 ns/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 wseable display, When
used in conjunction with scrolling (see "Delay Field" paragraph),
zooming is very useful in displaying single-shot wavefortms.

HP 1652B/1653B
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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
SCrecn.

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 4-digit
resolution at sweep speeds of 100 ns/div and slower,

Scrolling  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 = dclay 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.

HP 1652B/1653B Channe! Menu
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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
os/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 eatire 2k waveform
record, both before and after the trigger poinl. When used in
conjunction with zooming (see "s/Div Field" paragraph), scrolling is
very useful m displaying single-shot waveforms.

Scops |- Maveforms {_Hutoscale ) (_Auto-Heasure J
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Figure 23-17. Scroll Begining of Waveform
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Autoscale Field

HP 1652B/1653B
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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 Antoscale field is selected, a pop-up appears allowing you to
cancel or continue the autoscale. See figure 23-18.

Scope |~ Channal mﬂj
Ingut wiGly [ 1500 V| orfsel 2500 ¥
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Figure 23-18. Autoscale Pop-up

If you have inadvertently selected autoscale or wish to abort the
antoscale, select Cancel. If the Continue field is touched, the autoscals
function is started and the advisory Autoscale is in progress is
displaved. 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 menn
ViDiy scaled
Offset scaled

Channel Menu
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Trigger Menu

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.

It No Signal is Found

If no signal is found on any of the vertical inputs, the oscilloscope
displays the advisery 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.

Channel Menu HP 1652B/1653B
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Trigger Menu

Introduction The Trigger menu controls the selection of trigger modes for the
oscilloscope. The Trigger menu has two modes:

¢ Edge
» Immediate

The default Trigger menu is shown in figure 24-1,

Scope |- Trigger (Rutnscate ) (calibration )
Hode | _Edge Source Pun made

Level [1.628_¥]  Ginpe Auta-Trig [0n]
sty |10 00 ue nelay Armed by

Figure 24-1. 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.
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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.

[ Scape |- Trigger (Autoscale ) Caiibralion

Hode Source Run mode [ Single ]
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Figure 24-2. Trigger Point

The Mode ficld is located on the left side of the top row of ficlds 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 24-3.
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Figure 24-3. Immediate Trigger Mode Defauilt 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 mede you can specify which input is the trigger source, set a
trigper level voltage, and specify which edge to trigger on.

Source Field

The trigger Source field is localed 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,

Trigger Menu HP 1652B/1653B
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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). [f 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 560 mV, trigger level conld be set in increrents of
20 mV.

Trigger level can also be entered from the keypad. A Numeric Entry
pop-up will appear when the first key is tonched. See the lower pop-up
in figure 24-5,
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Keypad entry pop-up

Figure 24-5. Trigger Level Entry Pop-ups
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Trigger Menu
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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 [evel 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 Auato-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 oceur
within that time, whatever is in the acquisition memory is displayed and
"Anto triggered” is displayed:

» if no signal is on the input, the oscilloscope will display a baseline.

o 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.

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 oceur, the screen is not updated and "Waiting for Trigger” is
displayed.

The defanlt selection for the Auto-Trig feld is On.

HP 1652B/1653B
Front-Panel Reference



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 meou. 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 runaning. 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 rnaning 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 exccuted, all analyzers must either be
Note turned off, or they must have acquired data,
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Waveforms Menu

25

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

Scope Field

The Scope field located in the upper left corner of the menu is used for

aceessing 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

displayed waveform.
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Automatic parametric measurements are functions built into the
digitizing oscilloscope that make parametric measurements on a
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Waveforms Menu
25-2

The Auto-measure field is located in the upper right corner 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,
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Auto-Measure Pop-up

Figure 25-2, Automatic Measurement Pop-up

The channel field , which is Jocated 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:

Frecuency

Overshoot
Keep the following in mind when making measurements,

o 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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s 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.

s 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 Al measurements except Vp-p are calculated using the Veop (100%
Voltages voltage) and Vbase (17 voltage) levels of the displayed waveform. The

HP 1652B/1653B
Front-Panel Reference

Vtop and Vbase levels are determined from an ocenrrence 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 2° voltage levels.
Each of these 64 levels is called u 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, Viop defaults 1o the maximum voltage
(Vmaximum) and Vbase defaults to the minimuen voltage (Vminimim)
found on the display. An example of this case would be measurements
made on sine or (riangle waves.

From this information the insirument can determined the 10, 50, and
907 points, which are used in most automatic measurements. The
Vtop or Vbasc of the waveform is not necessarily the maximum or
minimum voltage present on the waveform. If a pulse has a slight
amount of overshool, it would be wrung to select the highest peak of
the waveform as the top since the waveform normally rests below the
perturbation

Waveforms Menu
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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

Cotmect a BNC tee adapter and BNC cables to the oscilloscope as
shown in figure 25-3.
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Figure 25-3. Equipment Setup

Setting Up the Oscilloscope

1. Turn the instrument on.

T

. 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 1:1
Input CH 1 Impedance ficld to 50 Ohms
Input CH 2 Probe field to 1:1
Input CH 2 Tmpedance field to 50 Ohms

4. Select Autoscale, then select Continupe.

Waveforms Menu HP 1652B/1653B
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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 Risetime is measured on the positive-going edge of the waveform and is
Measurement 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 |- Wavaforns {Auvtoccale } (_Auto—Heasurs )
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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 meny select the Anto-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 909 voltage
point and 107 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 ficld 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.

Scaps |- Trippar {_Autoscale ) (Calibralion )
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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 Antomatic Measurement listing pop-up are
now for CH2. Falltime is now being measured on CH 2.

VPp-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 - Yminimum
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.

HP 1652B/1653B Waveforms Menu
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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 ©f 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 - tnsing edge 1
Freq = 1/(trising edge 2 - trising edge 1)

If the first edge on the display is falling then:

Period = tgaling edge 2 - Halling edge |
Freq = 1/{tfalling edge 2 - tallng cdge 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 g5 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.
[ __Scope |~ Havaforms {Chuloscale ) (CAuto=Measure )
merkars[ GFT____] Dispiey Comnact usts [Oa7]
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Figure 25-7. One Full Cycle Waveform
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+Width and
-Width
Measurements

HP 1652B/1653B
Front-Panel Reference

+ 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 anto-measure field will be blank.

If the first edge on the display is rising then:

+Width = traling edge 1 - trising edge 1
-Width = trising edge 2 - tfalling edge 1

If the first edge on the display is [alling then:

+Width = tfalling edge 2 - trising edge 1
-Width = trising 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 us
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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Preshoot and
Overshoot
Measurements

Waveforms Menu
25-10

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. 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 = [¥RasYmumumy x 0
Vtop-base

Overshoot = [ YRZIMEM-YIOP | ¥ 500
Viop-base
If the measured edge is falling then:

Preshoot = [ ¥simum - YIop| x 70
Vtop-base

. - i T
Overshoot = [Jﬂzm_jimm.lmnml X 100
Vitop-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 ns 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.

—
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Figure 25-8. Rising Edge on Waveform
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Marker [n 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 measyrements, connect the
oscilloscope as shown in figure 25-3 and reset the oscilloscope as
described below.

1. Tumn 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 ficld 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.

Waveforms Menu HP 1652B/1653B
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5. Touch the TRIG key and set the Run mode to Repetitive.

6. Select the Waveforms menn and toggle Connect dots field to on,
The displayed waveform should now look like figure 25-9.
MR
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Figure 25-9. Marker Measurement Setup Display

Markers Field In the Waveforms menu, the Markers ficld is located on the left side of
the top row of fields, and can only be accessed from the Oscilloscope’s
Waveforms menn, When the Markers field is selected, a pop-up
appears as shown in fignre 25-10.
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Figure 25-10. Markers Field Pop-up
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Sample Period
Display

Time

Waveforms Menu
25-14

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 s/Div 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 menw. See fignre 25-11.
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Figure 25-11. Time Markers Field Pop-up

X to O Field

The X to O field is located on the left side of the middle row of fields
and displays the time (delta time) between the X market and the O
marker. When the X to O field is selected, turning the knob will move
both the X and the O marker across the display without changing the
value in the X to O field. However, the values in the Trig to X and Trig
to O fields will change to reflect the movement of the X and O markers.

HP 1652B/1653B
Froni-Panel Reference



HP 1652B/1653B
Front-Panel Reference

The value in the X to O field can be changed by changing the Trig to X
or Trig to O values, or by changing the X to O value from the pop-up.
The knob entry pop-up will appear when you select the X to O field.

When the time value of X to O 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 O 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 297 of the sweep speed
setting. The default value for the Trig to X field is O s.

Trig to O Field

The Trig to O field is located on the right side of the middle row of
fields. The O marker is shown on the waveform display as a dotted line
with an O above it, The time displaved in the Trig to O field is
measured from the trigger point to the O marker

When the Trig to O field is sclected, 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 O time values is 2% of the sweep speed setting,
The default value for the Trig to O field is 0 s.

Waveforms Menu
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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
25-12.
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Figure 25-12. Search fields

Specify Search  The Specity Search Markers field is located in the npper 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 O markers will
be positioned on the waveform, as specifed, with voltage values
displaved 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

When the Type markers ficld is selected, it will toggle between Percent
and Absolute.

The Percent type setting is for levels that are a percentage of the
top-to-basc voltage value of a waveform. The top-to-base voltage value
of a squarc 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 tap and basc values do not typically include preshoot or
overshoot of the waveform. The peak-to-peak voltage is the difference
between the rinimum and maximum voltage found on the waveform.

The Absolute type allows you to set an exaet voltage level to the X or
O marker.

————— -y (Zy TR

Oy | TOP-BASE

- 11 BASE

411 WAL

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 (CH1 or
CH2) to the X or O 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.,

HP 1652B/1653B Waveforms Menu
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at the ___ level

‘When the type marker is set to Percent, the at the__ level field sets the
X or O 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 19 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 507%. The Absolute default value for the at
the __level ficldisO V.

with ___ slope,

The with__ slope ficld sets the X or O marker on either the positive or
negative edge of the selected oceurrence 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 O marker. When this field is selected, a pop-up will
appear as shown in figure 25-15.

The defaunlt selection for the Stop measurement when X-0 ficld is Off.

Scupe - HRoveforms {_Auiosenls ) { Specify Merkecs )
Hortars[ Seerch 1 oispley Morma } Connecl dots [ ]
—

Search Markers @“

Harker Tups

¥farker sel on *1 1hs level uith
[Pa=Iilve_] slaope

Oturker set on [TH 1] =) 1he le,al uith
T T

Stop mee=ursment uhen 4-0

art |
Less Lhan
Store edreption to disk: Breater than
in range

Mol In range
a——) [ S | —

Figure 25-15. Stop Measurement Pop-up
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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.

Scope - Havalorms {_Autoscale ) { Specify Warkers )
Merker=[Searth ] Displey Connect dut=[Tn ]
— —
Search Markers (Done )

Narker Type

WHarksr <t on IE' al ihe lesel Avth

5 o,

O-iarksr st on ef the [ Spn ] levasl Hith
slope

Step masiurement whan =0

———

Stop time field

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.

[ —
Srope - Haveforms (autosenie) (Spectfy Markers }
Herkers[_ Gasrch fisplay Connect duts[ On |
y — r—
search Perkers
Harker Type Fd
Mumerlc Entry (s )

el Hith

+-arker set on IE —_
H = =
Oterker zet on i 5
=

Slop meskUrE h g o
2 evreption 1o disk [O1f

Keypad enlry pop-up

Figure 25-17. Stop Measurement Time Numeric Entry
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Waveforms Menu
25-20

The keypad will appear when you touch any key. The knob is used to
set the scale. When using the keypad, resolution is 10 as at times up to
©9.99 ns and can be set to 5-digit resolntion for other times up to 100
Megaseconds. Positive times wounld be nsed when the X marker is
displayed before the O marker, and negative times would be used when
the O marker is displaved before the X marker.

When Less Than is selceted, the vscilloscope 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 oscillascope 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
acquisiions and display Stop condition satisfied,

HP 1652B/1653B
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Time range fields

HP 1652B/1653B
Front-Panet Reference

Inrange ___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-0 time interval is in the range of the time values entered for the In
range__to___ time ficlds. When the condition is met, the oscilloscope
will stop acquisitions and display Stop condition satisfied.

Scupa —  daveforms (sincuﬁ Markers )

rarkars[ Seacch | Daspley Connect dats [On ]
I
Search Markers
liarkar Typs

IEE Marker set on [El ai the leve!| uith
] e
0-Herker set an @ 4t Lnha 1Ty
[Boeiiivi ] siope
Slop messuremant when +=0 [ _In range ||
Slore esceptian Lo dizk o1t

level with

0 #]to [ I |

Figure 25-18. Range Fields

Notinrange ___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 cntered 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

Waveforms Menu
25-21



X-pattern ___ from
start
O-pattern __from
start

1
Note %

Waveforms Menu
25-22

Store exception to disk

‘When the Store exception to disk: ficld is on, any time the Stop
measurement when X-Q crilerion is met, the measurement is stored to
a file on disk. You can designate a File name and add a File
description by selecting thosc 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. [f the Stop measurement when X-O ficld is off, the Store
exception to disk: function is disabled.

The X and O pattern__from start field sets the X or Q markers on a
specific occurrence of a edge on the waveform. The edge may be the
Lst 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 intcrest 15 fully displayed on screen. For
example, if only part of a positive edge is displayed, the 07 point and
100%%-point of the edge is calculated from what is actnally displayed on
screen. This could cavse measurement errors.

When the X or O 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 1652B/1653B
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Statistics  The last ficld 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.

[Stope _}- Havefarms valid runs: 2 ot 7
Hulknrs Display Hormai Connect nuh
llean ¥-0 = [ I Hawr 0 = [T Hin ¥-0 = o =
sy Delay

H

Grid

T

Figure 25-19. Statistics Fields

The Statistics field allows you to make minimum, maximum, and meun
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. Antoscale is executed.

2. Anto-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 5.
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Search Marker The following example will show how to make an automatic marker

Measu rerhent measurcment using the Search markers, We will set the markers to
make an X-0 marker measurement on the CH 1 and CH 2 input
Example 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 109% point on
CH1 to the 90% point on CH 2.

Connecting the Equipment

Connect the equipment as shown in fignre 25-20.

%j An extra fong BNC cable is used on channel 2 so the signal is delayed.
Note
Balk FFUNT
VIEW NIEW
——1

COMPENSAT IOH
SICHAL CUTRUT

e ]

nIEsae I ‘

oLl

BIIC TEE
Eu«TR2 [ O ChBLE

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 gs. See ligure 25-21.

Waveforms Menu HP 1652B/1653B
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nerkers[ Search ] Dicpiey Conmect dats [Th}
v-pattern [ 3] from start -pattern [__5] from start

sy Daley Grid
=200my
M o=134myd
0 -144my

=13
|

E]

=

.
Srope |- Waveforms (Specliy Markers )I

Figure 25-21. Search Markers Menu

2. Select Specify Search Markers. Set the Scarch Markers pop-up

as shown in figure 23-22.

R
{ Scupe |- Haveforms (nutoscale ) {Sperify Markers )
fecber=[ Search | Duisplay Connect dots [Tn |
— P
Search Harkers

Harker Typa

F sdiarier ot an ot the [T laval with

b slape

o-Harker zel on sl Lhe leva) with
slope

LI S10p measursment when 1-0

Stpre ewceplion 1o dish [Of1

| S— [ e— —J —J | S————. — d

Figure 25-22. Specify Search Markers Pop-up
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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 pulse. Sce figure
25-23,

[Scope J- Maverorms (uloscels ) (Gpeciry Werkers)
Herkers[_Search ] fu-ploy Connect dots[On ]
v-pattarn [ 2] from start D-patlern [ 5] from stert
o belay orie

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 O markers are also
displayed. The voltage measurements of where the markers
intersect the waveforms are displayed under the CH 1and CH 2
channel labels.

5. Seleet the Delay beld, and turn the knob. Notice that as the
waveform is moved across the display. the X and O markers also
move to the edges specified in the Search Markers pop-up menu.

6. Set the Delay time back to 0 s.

Waveforms Menu HP 1652B/1653B
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Now let’s nse the Stop measurement when X-O feature for an X-O
mcasurement,

1. Select the s/Div field and turn the knob to change the sweep
speed to 5 ns.

e

. 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.
Scope - Haveforms {huioscale )
Har kers Q1splay Connacl dot=| On
— Y
Search Markers

Harker Typs

= sHarker sat on gt the [ S0 | leeal with
slape

O-Harker =at on Al ABe lTevel uith
stope

Stop measurement when Y0

B =tore eception to dizk

—

Figure 25-24. Specify Search Markers Pop-up

5. Select Stop measurement when X-O and select Less Than from

the pop-up.
6. Seleet the time field next to the Less Than field. Set the time
field to 10 ns,
HP 1652B/1653B Waveforms Menu
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7. The Specify Search Markers pop-up now looks like figure 25-25,

Scopa = HWavelforms {autoscale ) (5Specify Harkers )
nerkers[  GSearch Display tannact dots[On |
~

!

[ Search Markers
tiarker Tupe
¥arker zet on [CH £} Al the 501 Tevel wath

Positive slapa

OHarker sei un al ihe Teval urlh T
zlope

Stop mesEuremant whan -0
Siore ksceptian (o disk

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.

Scope |- HWaveforms { Autoscale ) ( Specity Harker-} '

Harkers[_Sesrch | Display Connect dois{Cn |
s-pattarn [__ 1] from start O-patiesn [___ 1| from slart
iDLy Deleay Grid

-Zonm | '
|
I

ow
L
w
i
E
=

Figure 25-26. Waveform Display

The time interval from X-0 in this examplc 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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Display Field 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.

Scope |- Havelorms {Autascalr ) {_futo=Measure )
forker: [ OFT ] Displey [HOL J  connect auts [Da]
" Average
Sample period = 1 (00 ug CCimn1Ale
vt et aria
/ 1 1 T T

—200mY |

el

Display mode pop-up ~2657 |

Figure 26-27. Display Field Pop-up

The default selection for the Mode field is Normal.

Normal Mode In Normal mode, the oscilloscape 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 wavelorm.

HP 1852B/1653B Waveforms Menu
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Average Mode

AVG# lield

Integer selection list pop-up

Waveforms Menu
25-30

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 possthle
average selections.

- Havalorms {fulascale ) {_Aulo-Hedsurs )
nurkarﬁ Displa [ AVG#] 2 ] Connect dulz
Sample period = | 000 :
/D1y Relay I Grid
| S
64
~& B0 ¥ (EH

— ~

—

Figure 25-28. Average Integer Entry Pop-up

The number of averages can be chanped 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 wave forms 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,

HP 1652B/1653B
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To ¢xit 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.

I

Connect Dots The Connect dots field is located on the right side of the top row of

Field fields. When Connect dots ficld 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 sec.

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 1652B/1653B Waveforms Menu
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Mixed Mode Displays
|

Introduction

Mixed Mode field

HP 1652B/53B
Front-Panel Reference

This chapter explains mixed mode displays for:

timing/state

timing/scope
state/timing/scope

[ ]
e state/state
[ ]
[ ]

The Mixed Mode waveform display will display all of the above

26

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.

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 menug,

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.
—

Scups B o5 ur

0 'suuit'ém1 ];— Havelorms (Chuloscaln y ( huto—Hessure )
i

FACHIME 2 | 007 Dlspley connect dots[Orf]
Hired Modeliod = 100 0 ns

oria

Dalay
»

251 Y

B

Mixed Mode field pop-up

Figure 26-1. Mixed Mode Field
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I
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 meny) is set to Time.

State display —————,

Timing display —

Lebud -
Bazp »
0003
+00ua
005
+ou7
008
Qo9

P ——
[Hixed Hode |- Display IMIT

A
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FoE ¥ fe T
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©S59  DECF HEHORY RFAD
0541  DECF HENORY FEALD
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2.00 uz
t 52 us
t 48 us
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= Tlming Maveforms

Timerotv [ 100G ws | Dalay |

[

¥ 10 Trigger "I
0 to Trigger

i
L]

TR ygf
T

LD ISF 1)
I

Qlifed

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.

Mixed Mode Displays
26-2
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State/State When two state analyzers are on, the logic analyzer will display both

i state listings as shown below. Data from state machine 1 is the data
M_Ixed Mode with the normal memory location columns filled and with normal black
Dlsplay 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.

Miktd Made |- SIAMA Lisling

tabel » [[ADOR | ATA STATUS Tima STAT
Byze + Hay ASCII nghlﬂ Pal Symbol
Qg T

Hi18 0356 467 4 us OPLODE FETCH
w019 a3e7 ?H 680 ne OPCODE FETCH
o020 EONB E2 920 ns I/0 FEAD

+Hi021 G35 ED 7 24 us OPCODE FETCH

Ho22 636 7 680 ns OPCODE FETCH

+1023 E00E 62 920 n: 1/0 WPLTE

— RN

Hi024 0356 £D 469 2 us 0PCODE FETCH

HIn2s nsey e 640 ns OFCODE FETCH

026 6006 an 920 ns I/0 PEAD

H027 o35 Eb 7.28 uz OPCODE FETCH

HI02B nice s 640 nz  OPCODE FETCH

+H1029 008 ap 920 ns  I/0 HRITE
+006 I Fr LT s

+H030 a3ee ED 434 4 us OPCODE FETCH

Figure 26-3. State/Stale Mixed Mode Display

To time-correlate data from two state machines, you must set lhe
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.

HP 1852B/53B Mixed Mode Displays
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Timing/ Scope When the timing analyzer and the oscilloscope are both on, you can
Mixed Mode display both the timing waveform and oscilloscope waveform
. simultangously as shown below.
Display
V FORTS |- Timing Maveforms
Harkers ¥ to Trig 0 g Time X 100 ] <.600 us
Heoumulate D tu Triy Al
Timesly Peley o
Scope display ———— . | %7 nll
) 3 250 Y ‘U*U
Timing display ——— U

Mixed Mode Displays
26-4

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. [n 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'",

HP 1652B/53B
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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.

el 2. From the waveform selection pop-up shown in figure 26-5, select
Insert waveform field.

Scope |- MWaveforms {Rutnscale »
Harkers BIT ] Gtapiey Comest dots [BFT]
Somple period = lie u ng

01y peray [0 &] cru

METRY

Navoform on

Waveform selection

pop-up Ao
& wavalarm
Figure 26-5. Waveform Label Pop-up
3. Since the timing analyzer machine is arming the oscilloscope,
another pop-up will appear as shown ia figure 26-6 that gives you
a choice of Scope or Timing. Select Timing.
HP 1652B/53B Mixed Mode Displays
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Figure 26-56. Label Type Pop-up

4, A field labeled POD 1 will appear as shown in figure 26-7.

|_Srope ]~ Tringer Calibratipn
Made Saurce Pun made
Level [7.620 W £1npe pute-Trig [on |
s/Dlv Deloy Armed by [HRCHINE 1

T T T T T ¥
250V

Pod label

Figure 26-7. Pod Label Field

5. Touch the Select key again and POD 1 will be inserted,

6. Each ped that is inserted, will have the bit aumber incremented by
one, starting from "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 26-8.

Mixed Mode Displays HP 1652B/63B
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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.

Scope = Tripgur Catlbration

Knob bit Erlh'y pop-up TR Bil colect Run mode

Lavel

o0 auto-Trig[on ]
sy 10 00 us armed by
CTHT ] ) ‘ ' '
Keypad bit entry pop_up 2750 v Integer Entry {oone

Bit select field

Flgure 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.

HP 1652B/53B Mixed Mode Displays
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State/T iming When the state analyzer, timing analyzer and the oscilloscope are all
And Sco pe on, you can display both analyzer waveforms and the oscilloscope
. waveforms simultaneously as shown below.
Mixed Mode
Display
S —
fiixed fods]« Plepiay INIT = Stote Listing
L;Ml + ["ABDF ” DATA |} STAT H Time |}
. ate v [ Heu Symby | Symbral Ral
Stale dlsll"av _— +00u3 05531 OUT TOF MEMURY WRLTE | 5% us
+Hug 0554 nove FEAIRY READ 2 00 ua
HINLUS 1555 DECF HMEMIRY RERD 2 00 us
0557 OUT TOF  MEMORY WRLTE 1,49 ws
+apuy 03536 HOVE MEAORY RERD 2 00 ug
+00a8 0555  DECR HEHIRY FEMD 152 ps
+00ug 0541 DECR METURY FERD 149 us
PORTS = Tining Mavetorns £ to Trigger [
TimerDiy [ 1000 vz | pelay | 2 £] 0 tu Trigger
Scope display ———u———»

T T T T T —

|

Timing display ——

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 wavelorms in the timing waveforms display
is the same as in liming/scope mixed mode displays.

The markers for the state analyzer, 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 individuat displays

Mixed Mode Displays HP 1652B/53B
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Time-Correlated
Displays

HP 1652B/63B
Front-Panel Reference

The HP1652B/1633B Logic Analyzers can time-correlate data between
the timing analyzer and the state analyzer (see Timing/State Mixed
Moade Display) between two state analyzers (see State/State Mixed
Made 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 analyrer and the triggering of the second. Tt uses this
count in the mixed mode displays to reconstruct time-correlated data,

To summurize time-correlation between the different displays,
remember the following,

To time-correlate the state analyzer display to the timing analyzer
display, arm the timing analyzer wilh 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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Timing/State/Oscilloscope

Measurement

Example

Introduction

Problem Solving
with the Timing/
State/Scope
Analyzer

In this chapter you will learn how to nse 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 wp the analyzer menus are ordered in a manner you would
natuaily 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 cxamples, 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 the
ports are not responding. The block diagram shown below helps to
illustrate the system under test and it's problem.
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Figure 27-1. Systemn Under Test With Problem
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What Am | The circuit under test is actually hardware being controlled by
Going to 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
Measure? IC or shorts/opens on the PC board.

Your measurement should verify the following:

o Whether the code in system ROM is correct.
s  Whether the ICs 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
eontrols 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), thcn look at the relationships
between multiple signals (Himing analyzer), then take a closer look at
any unusual looking signal lines for the final analysis (oscilloscope).

Timing/State/Scope Measurement Example HP 16852B/1653B
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|
How Do |
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
1is a state analyzer. For this example, the label INIT was chosen for
you to discribe the INITialization routine.

Sysiem Conflguration

Analyzer 1

Reme  [INIT
Tupe:

hnnlyzer ¥

Typer [OTT ]

|

FPod 3

ﬂstl1]ns:npe
UTT

llnusnaneu hnalyzer

T

Figure 27-2. Set System Configuration Menu

=

)

Select the State field.

Select Type field in Analyzer 1.

3. Selcct Pod 2 field and assign it to Analyzer 1.

HP 1652B/1653B
Front-Panel Reference
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Configuring the  Now that you have configured the system, you are ready to configure

State Ana|yzer 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.

INIT = Slale Formal Specification |Spec1[!! Symbals }
Clect
Clock Perlod Pug 2 Fod 1
[ &0 ns] | TTL ] 1 FL ]
[ Clvck ] | Clock ]
Actiwiby »
Label Pol (% ar [ 13 BY 1]
[rOE—] asamaarassmsasan
DATA B R R | aaremens
STAT -
—Oi1—
01—
=DYf~
-
—0it- . N .
i1 Bit Assignment Fields
—01r—
-0it—

Figure 27-3. Configure the State Format Menu

1. Press FORMAT key oa front panel,

28]

. 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 assipnment field and turn bit 8 on. This is
the CPU Read/Write line.

Timing/State/Scope Measurement Example HP 1652B/1653B
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You want the state analyzer to trigger and start storing states when it
enconnters the begining of the initialization routine. This happens at
the specific state (0530). To accomplish this, configure the State Trace
Specification menu as shown below.

i
THIT - Slale Trace Specificetion
Trace mods
Sequence Lavels Rrmad by
Wiile ¥toring ~ any state
Frigger on ~3° 1 limes
Branchn:
Store  any stete-
Count
Praslore
Lebel « [EDOR | ORTA [—_siar ]
Bose » Hex | Sumbgl | Symbal ]
8 OS50 ||ubggluks YeuwkWik(absalule .3
0 Wiy |[ahsgluke dxseX¥ib|ansulule []
c [2¥=v J[ebaoluts fariiie](shgaluls ]
d E¥e¥ ||mbsobuis ¥YRRVKY|[absalule ¥

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).

HP 1652B/1653B Timing/State/Scope Measurement Example
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Connecting the
Probes

Acquiring the
Data

ote W

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.

« Pod1 probes () through 7 to the data bus lines DO through D7
Pod 1 probe @ to the CPU Read/Write control line
Pod 2 probes 0 throngh 15 to the address bus lines AQ through
AlS

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 uniil it sces
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 OUTTOP MEMORY WRITE

Timing/State/Scope Measurement Example HP 1652B/1653B

27-6

Front-Panel Reference



Finding the
Problem

HP 1652B/1653B
Front-Panel Reference

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 engincer as listed below, with
what is listed in the State Listing menu in figure 27-5.

0550
0351
0552
0553
0554
0535
0557
0558
0559
0541
0182
0542
0343
0544

QUT TO PORT
MOVE
DECR
OUT TO PORT
MOVE
DECR
OUT TO PORT
MOVE
DECR
DECR
OUT TO PORT
MOVE
DECR
OUTTO FORT

MEMORY WRITE
MEMORY READ
MEMORY READ
MEMORY WRITE
MEMORY READ
MEMORY READ
MEMORY WRITE
MEMORY READ
MEMORY READ
MEMORY READ
MEMORY WRITE
MEMORY READ
MEMORY READ
MEMORY WRITE

[ INIT - [Stete Lisling

orkers [T ]

Lebei » [RODOF |/ CGATA [ STRT [ Time__]
Base » [_He« [ Sumbol_]| Symbol ] Fel
+am0n 2550 OUT TO P MEHORY WRITE 148 us
+000 | 0551 HOVE MEAOPY READ 3w ous
U2 a552  DECR HEHORY READ 200 w3
+{003 ysSI  OUT TDP  MEMORY HEITE 152 us
+00d 0554 HDVE HEFOPY PEAD 2 00 us
+{005 0555  DECP HEMORY PEAD 2 a0 us
+0006 0557  DUT TO P MEMORY WRITE 1 43 uz
0535 HOVE HEEIORY READ 100 us
+0003 0559  DECP HMEHORY PEAD 152 ug
+0009 0541 DECP HESORY PEAD 143 us
40010 0162 OUT TO P HERORY WRITE PN TES
40011 0532 AOVE HENORY PEAD 122 us
40017 0547 DECR HEHDRY READ Zub us
+0013 0544  WUT TD P HENORY WRITE 1 4B us
40014 0545 HOVE HENORY PEAD Iun oy
+0015 089C  HOWE NEHORY FERD Tl ous

Figure 27-5. State Listing Menu

Timing/State/Scope Measurement Example
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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 ¢nable 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,
p g
Additional you decide to look at the timing waveforms on the enable lines when
the routine is running,
Measurements

Must | Make?

Your measurement, then, requires verification of:

» actual response of enable lines from the five ports.
e cotrect timing of the responding enable lines.

Timing/State/Scope Measurement Example HP 1652B/1653B
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How Do | In order to make this measurement, von must re-configure the logic

Fle-configure analyzer so Analyzer 2 ig a timing amalyzer. You leave Analyzer 1asa
. state analyzer since you will use the state analyzer to trigger the timing

the Loglc analyzer.

Analyzer?

Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown below. For this cxample, the label PORTS was selected for you
Lo describe the output ports.

Sgslem Conf iguration

nnnigzer 1 \ I nnalgzsr 2 Oscil lescope

Neme - [TRIT ] Neme [PORTS ]
tgpe [ StEle ] Type [Timing ]

Unassigned Analyzer
. aﬂdi v
Fod S | [ Fod 3

Figure 27-6. Re-configure System Configuration Menu

1. Scleet Type ficld in Analyzer 2.

2. Select the Timing field.

]
Connecting the At his point you would connect the probes of pod 5 as follows:
Ti ming Analyzer s Pod 5bit 1to enable line LINPT.
Probes e Pod 5hit 2 to enable line LOUTPT.
e Pod 5bit 3 to enable line LDISP.
= Pod 5 bit 4 tp enable line LSCAN.
¢ Pod 5bit 5 to enable line LKEYBD.
HP 1652B/1653B Timing/State/Scope Measurement Example
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Configuring the Nowthat you have configured the system, you are ready to configure

Tlmlng Analyzer the timing analyzer. Configure the Timing Format Specification menu
a5 shown below,

FOPT > - Timlng Formnl Specification ISpacll’_! Sgmbols ]

Pn 5§

ACEIVILY ¥ oo

Lebel Pol IS a7 0

LINPT -
+

[OT5P e . -
LSCAN Lt

—BiT-
=rr-
—rr-
oI -

—ori- Bit Selection Field

Figure 27-7. Configure the Timing Format Menu

1. Select the bit selection feld.

2. Place the cursor on the appropriate bit und turn it on (asterisk *).

Timing/State/Scope Measurement Example HP 1652B/1653B
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Set‘ting the Your timing measurement requires the timing analyzer to display the
Tlmmg timing waveforms present on the enable lines when the routine is

running. Since the state analyzer will trigger on address 0550, you will
Analyzer want to arm the timing analyzer with the state analyzer, so the timing
Trigger waveforms will be captured at the same time,

Configure the Timing Trace Specification menn as shown below.

PORTS = Timing Troce Specification
Trace muue Sin\g
Hrmed by m Acquietlion mude | Tranaftional
_Armed by field

Labal =~ LINPT [LOUTPT|[LDIEP [LSCAM |[LEEYED

Bass » [Hex |[He« [[Fex J[He- J[Her |
Find
pattern [ T T« T ¥ [« |

T T prassnt for

Then tind
Edge [ Il Il I I ]

Figure 27-8. Set Armed By Field to INIT

1. Display the Timing Trace Specification menn.
2. Select the Armed by field,

3. Select the INIT (state analyzer) option in the pop-up.

HP 1652B/1653B Timing/State/Scope Measurement Example
Front-Panel Reference 27-11



Time Co rrelating In 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
teconstruct a time correlated display.

Configure the State Trace Specification menu as shown below:

[ |
- Slole Troce Speciflcolion
Trace mnﬂs
Sequence Levels Armed by
Hhlle storing  eny slate Pun
Trlgger on “a* 1 {lmes
Brehehes
Stors - mny etate"
l : Count
e
Count Field Prestors
Lebet » [a0DR ]| DATA ___STaT ]
Bage » [He. || Symbol [ Sumiol ]
a 11550 ||absolute 2¥suvu-uk|absaluta ¥
¢t | Comxr Jansetuie wwwnsras|arsatus ]
d {29¥ Jlahgplute_vvivsavx]zbeulute E]

Figure 27-9. Set Count to Time

1. Display the State Trace Specification menu.

[

. Select the Count Geld.

3. Select the Time field and press the SELECT key. The counter wiil
naw be able to keep track of time between states, for the time
correlation.

Timing/State/Scope Measurement Example HP 1652B/1653B
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Re-Acquiring
the Data

Mixed Mode
Display

HP 1652B/1653B

Front-Panel Reference

With the timing analyzer configured and the probes of pod 5 connected
to the circuit, all vou have to do is press RUN. When the logic analyzer
acquires the data it switches the display antomatically to the Timing
Wavelorms 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, vou should now look at bath analyzers
together ia the Mixed Mode Display.

The Mixed mode display shows you both the State Listing and Timing

Waveforms menus simultanecusly. To change the display to the Mixed
Mode:

1. Select the ficld in the upper left corner of the display and press the
SELECT key.

2. Sclect the Mixed mode ficld. You will now see the Mixed Mode

display as shown below,
R —
[fixed Hode]~ Dispiny  IWIT - Slate Listing
Label > ["A00F | DATA | ETAT —_TTme
Base » [THe. || Symbol | Symhol _Fel
+001 0551 DECR HEMORY PERD T u) us
W HI0N2 #552  QUF TD P HEMORY HRITE 206 us
HIu3 0333 HOVE REMORY FERD 152 us
Fond] 6554 DECR HEHORY READ 2 ui s
o5 4555  DECP HEMORY HRFITE 200 us
a +0006 0557 ouT TD F RENOPY REHD 1 48 us
*1007 0558 CALL HEMORY WRITE 209 us
PORIS = TLRIA NAVETOrme % Lo Tripgwr 5 onD_ug
Timesniv [ 10 00 ue | betay | 0 s] 0O to Trigger
E ]
a T . T ; T g r . T
T T
X l
LSCAN G N
EEN . T f
I |
[

Figure 27-10. Mixed Mode Display
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Interpreting the  1n the Mixed Mode display the state listing is in the top half of the

Displ ay screen and the timing waveforms are in the lower half, The inportant
thing to remember is that you time correlated this display so you conld
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 arc 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 two missing enable signals from the Timing Waveforms display
the Analyzer show you where to look nexst. 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, yon will use the oscilloscope.

with Scope

Your measurement then requires the verification of the following;

+ Signal voltage levels.
e Any possible shorted or open conditions.

Timing/State/Scope Measuremeni Example HP 1652B/1653B
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Go back to the System Configuration menu and turn the Oscilloscope
On as shown below.

Sysiem Configuretiom

nnn'luzer 1 nnnluzer 2 nsn'llnsznpe
Name | [ll[T Heams DPTS
Type [ State ] Typs [Timing | {@utoscale )
(_Autoscele )
Unas!klgnw Anatyzer
eds
Pad 5 f Pod 3 |

Scope On

Figure 27-11. Re-configure with Scope

|
Connecti ng the  Counect the scope probes to the two enable Jines that show missing
Scope Probes  signak.

Channel one is connected to LOUTPT.
Channel two 1s connected to LDISP.

HP 1852B/1653B Timing/State/Scope Measurement Example
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Arming the Before the scope signals can be time-correlated and combined with the
Scope Timing Waveforms display, the scope must be armed by the timing
analyzer and set to trigger immediately.

Set the Armed by field and Mode feld in the Trigger menu as shown
below.

Scope |- Trigger (Autoscale ) {Cnlibration )
Hoge Pun made

/DLy Delay #rmed by [FGRTS

= 3

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,

[

. From the scope Tripger menn select the Avmed by field.
3. Frot the pop-up select the PORTS field.

4. Select the Mode field and toggle to Immediate.

Timing/State/Scope Measurement Example HP 1652B/1653B
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Making the With the scope armed by PORTS (timing analyzer) and the probes
Scope connected to LOUTPT and LDISP enable lines, all you have to do is

seleci RUN. The scope will automatically switch to the Waveforms
Measurement display.

The slate analyzer cross triggers the timing analyzer, which in turn,
triggers the oscilloscope.

Set the s/Div to 10 45 and notice the double pulse and the voltage levels

in the figure below.
Scops |~ Kaveforms ( futascale ) _futo-Teasvre }
Herbers[ Time | Dueplay Connect dots[On |
¥ 10D Trig tn ¥ Trig by 0[ 7087 vz ]

sow (o] el orid

Figure 27-13. Scope Waveforms Display

You can examine the two enable lines in three different displays:

e Scope Waveforms.

o Timing Waveforms (scope channels can be added in).
+ Mixed Mode Display.

HP 1652B/1653B
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Mixed Mode With three different measurements stored in memory, you can now get
Di splay with the tc?tal picture of your problem from the Mixed Mf)dfa display. As
Scope mentioned before, the scope must be armed by the timing analyzer and

sef 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.

P ——
Hi+ed Mode - Display IMII = State Listtag
Label + [4ODE I CATA Il STAT [ Time ]
Base * [THer || Sumbo) | CqmGal |_Fel _ ]
+ooa1 o551 DECR MEHOFY READ T o0 us
« 0002 OS5F QUT TO P HEHORY WRITE P obs
+0007T 0953 HOVE MEMORY READ 197 ue
0554 DECF MEMORY READ 200 s
+0003 0555  DECR MEMORY HRITE 2.00 ug
a 0005 €S57  OUT TO P MEMORY READ I J8 us
+0nn7 0558 CALL HEMORY WRITE 2 00 us
POPTS = Timing Havaforws ¥ {n frigger [ 5 00O us |
TimeDiv [ 10 00 05 | Delay | 0 ¢] GO tu Frigger
L ]
T T T T ¥ .
insert scope signals here Sl e
~ it
v Tl

Figure 27-14. Mixed Mode Display

1. Select the upper-left most field and press the SELECT key,

]

. 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 HP 1652B/1653B
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Finding the You notice two double pulses instead of two sequential pulses, Since

Answer 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 pe boatd, you find a solder bridge shorting
the two enable signaly together,

|

Summary You have just learned how to use the timing and state analyzers

HP 1652B/1653B
Front-Panel Reference

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;

s Trigger one analyzer with the other.
o Time correlate measorement data.
o 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,

Timing/State/Scope Measurement Example
27-19



A

Microprocessor Specific Measurements

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.

MinOpl’OCQSSOT A preprocessor module enables you to quickly and easily conneet the

Measurements togic 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-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 (sec Figure A-1). The inverse assembler software is designed to
provide a display that closely resembies the original assembly language
listing of the microprocessor’s software. It also identifies the
microprocessor bus cyeles captured, such as Memory Read, Interrupt
Acknowledge, or I/O write,

HP 1652B/1653B Microprocessor Specific Measurements
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[eBuonsTATE ] - [State Listing | (Cinvesm qlma ¥ tu Trigger [ 9 %]

Harkars Time @ to Trigger
Tims ¥ o D o =
Lebsl o+ [ACDR __ |[S80OD Hnemonit I Tims T STAT
Bate » [ Hex | hay L __Ral i Hes
-Qga2 DOQ4aFd  OFI.B e30,00 i)
0o sl ] B%30 progrem reed 1 24 us 28
fi W00 DogaFu ChP B FF.Do 126 u: In
+ioal DUB9FY OCUFF program resd 1 29 uy Jo
o2 DOG9%d BE@ B DOIFIZE 1.24 ue 3
DEBO3E CHP B kee DO 1.24 us 30
+H0nd DEBSIE BSF B OGAYIA 1 76 us Jo
HIDAS nOBY30 BOIC unuged prefelch 129 uy To
006 DO04F 4 0000 program wrlte 200 U 20
#1007 NORAFE 6930 progrem urite 1,48 us 29
Higag UOB9ZH  JHP nosECE IPC | 128w Jo
Hidna NOBYAC FF94 program resd [ B EY I
HG10 DOBECE BSR.B  DOSSAE 172 us Ia
HGl nOGECE B03C unused prefatch 128 uy Jo

— _

Figure A-1. State Listing with Mnemonics

MinOpfOCESSOI‘S This section lists the microprocessors that are supported by

Supported by
Preprocessors

Note ﬁ

Hewlett-Packard preprocessors and the logic analyzer model that each
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.

Microprocessor Specific Measurements HP 1652B/1653B
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Z80 CPU Package: 40-pin DIP

Accessories Required: HP 10300B Preprocessor
HP 10269C General Purpose Probe Interface

Maximnm Clock Speed: 10 MHz clock input

Signal Line Loading: Maximum of one 74LS FTL load + 35 pF on
any line

Microprocessor Cycles [dentified: Memory read/write
T/O read/write
Opcode fetch
Interrupt acknowledge
RAM refresh cycles

Maximum Power Required; 0.3 A at + 5 Vde, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

HP 1652B/1653B Microprocessor Specific Measurements
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NSC 800 CPU Package: 40-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 ldentified: Memory read/write
I/O read/write
Opcode fetch
Interrupt acknowledge
RAM refresh cycles
DMA cycles

Maximum Power Required: .1A 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 HP 1652B/1653B
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8085 CPU Package: 40-pin DIP

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
Micropracessor Cycle Identified: Memory read/write
[/O read/write
Opcode fetch
Interrupt acknowledge

Mazximum 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 1652B/1653B Microprocessor Specific Measurements
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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 TTL loads + 40 pF on
any line

Microprocessor Cycles Identified: Memory read/write
/O read/write
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8037 or 8089
CO-PLOCESSOrs

Additional Capabilities: The 8086 or 8088 can be operating in
Minimum or Maximnum modes. The logic
analyzer can capturce all bus cyeles (including
prefetches) or can capture only executed
instructions. To capture only executed
instructions, the 808cor 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 16528

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1652B/1653B
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80186 or 80C186 CPU Package: 68-pin PGA
Accessories Required: HP 10306G Preprocessor
Maximum Clock Speed: 12.5 MHz clock ontput {25 MHz clock input})
Signal Line Loading: Maximum of 100 k2 + 18 pF on any line

Microprocessor Cycles Identified: Memory read/write (DMA and
non-DMA)
IO read/write (DMA and
non-DMA)
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8087, 8039,
or 82586 co-processors

Additional Capabilities: The 80186 can be operating in Normal or
Queue Status modes. The logic analyzer can
captuore 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 1652B/1653B Microprocessor Specific Measurements
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80286 CPU Package: 68-contact LCC or 68-pin PGA

Accessories Required: HP 10312D Preprocessor
BP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock cutput (20 MHz clack input)

Signal Line Loading: Maximum of two 74ALS TTL loads + 40 pFon
any ling

Microprocessor Cycles Identified: Memory read/write
IO read/write
Code fetch
Interrupt acknowledge
Halt
Heold acknowledge
Lock
Transfer to 80287 co-processor

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Puwer Required; 0,66 A at + 5 Vdce, supplied by logic
analyzer, 80286 operating current from
system under test.

Logic Analyzer Required: HP 1652B
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1652B/1653B
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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 ontput (66 MHz clock input)

Signal Line Loading: Maximum of two 74ALS TTL loads + 35 pF on
any ling

Microprocessor Cycles Identified: Memory read/write
1/O read/write
Code fetch
Interrupt acknowledge, type 0-255
Halt
Shutdown
Transfer to 8087, 30287, 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

Nuwmber of Probes Used: Five 16-channel probes

HP 1652B/1653B Microprocessor Specific Measurements
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6800 or 6802 (PU 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 1 74LS TTL load + 35 pF on any
line

Microprocessor Cycle Identified: Memory read/write

DMA read/write

_ Opcode fetch/operand

T 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: Twoe 1o-chunnel probes

Microprocessor Specific Measurements HP 16528/16538
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6809 or 6809E CPU Package: 40-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 TTL load + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
DMA readfwrite
Opcode fetch/operand
Vector fetch
Halt

Interrupt

Additional Capabilities: The preprocessor can be adapted to 6809/09E
systems that use a Memory Management Unit
(MMLT). 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: HF 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

HP 1652B/1653B Microprocessor Specific Measurements
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68008 CPU Package: 40-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 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: HF 1652B

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1652B/1853B
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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

Mazximum Clock Speed: 12.5 MHz clock input

Signal Line Loading: Maximum of one 748 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 1652B/1653B Microprocessor Specific Measurements
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68000 and 68010  CPU Package: 63-pin PGA
(68-pin PGA)

Accessories Reguired: HP 10311G Preprocessor
Maximum Clock Speed: 12.5 MHz clock input
Signal Line Loading; 100 k€2 + 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 cydle

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 HP 1652B/1653B
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68020 CPU Package: 114-pin PGA
Accessories Required: HP 10313G
Maxiraum Clock Speed: 25 MHz clock input
Signal Line I oading: 100 kQ + 10 pF on any line

Microprocessor Cycles [dentified: 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
ST 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
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68030 CPU Package: 128-pin PGA
Accessories Required: HP 10316G
Maximum Clock Speed: 25 MHz input

Signal Line Loading: 100K plus 18 pF on all lines except DSACKO
and DSACK1,

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

Numiber of Probes Used: Five 1o-channel probes

Microprocessor Specific Measurements HP 1652B/1653B
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68HC11 CPU Package: 48-pin dual-in-line
Accessories Required: HP 10315G
Maximum Clock Speed: 8.4 MHz input
Signal Line Loading: 100K plus 12 pF on all lines.

Microprocessor Cycles Identified:  Data read/write
Opcode/operand fetches
Index offsets
Branch offsets
Irrelevant cycles

Additional Capabilities: The 68HC11 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 HP1533B

Number of Probes Used: Two 16-channel probes for state analysis and
one to four for timing analysis.
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|
Loading Inverse
Assembler Files

Selecting the
Correct File

Loading the
Desired File

You load the inverse assembler file by loading the appropriate
configuration file. Loading the configuration file automatically loads
the inverse assembler fife.

Most inverse assembler disks contain more than one file, Each disk
usually contains an inverse asscmbler 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_F is for general purpose probing. Specific file descriptions and
recommended usage are contained in each preprocessot 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 I/0 menu.
[n the [/O meny, 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 ta load in the
"from file" box. Place the cursor oo 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 file, vou will see "Load opetation
complete.”

The file is now loaded and the logic analyzer is configured for
disassembly of acquired data.

Microprocessor Specific Measurements HP 1652B/1653B
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Con necting the The specific preprocessor and inverse assembler you are using
: determines how you connect the logic analyzer probes, Since the
Loglc Analyzer inverse assembler files configure the System Configuration, State
Probes 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 determines how the inverse assembled data is displayed. When you

press RUN, the logic analyzer acquires data and displays the State
Assembled Listing menu.

Data

The State Listing me nu 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.

[6BOCCSTATE | - [State Listing | { Taverm J  winimum #-o o
Harkers |[Statictics valld runs- Maximum %-0 o]

16 af 16 fiverage x-0 0

wowowm

Figure A-2. Inverse Assemble Field

For complete details refer to the Operating Note for the specific
preprocessor,
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Automatic Measurement Algorithms

Introduction

Measurement
Setup

Making
Measurements

HP 1652B/1653B
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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 antomatic 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 displaved on the oscilloscope:

s At least one complete cycle must be displayed for period or
frequency measurements.

o The entire pulse must be displaved for pulse width measurements.

o The leading (rising) edge of the waveform must be displayed for
risetime measurements,

o The trailing {falling) edge of the waveform must be displayed for
falltime measurcments.

If more than one waveform, edge, or pulse is displayed, the
measurements are made on the first (leftmost) portion of the displayed
waveform that cao be used, When any of the defingd measorements are
requested, the oscilloseope first determiries the top (100¢7) and base
{07%) voltages of the waveform. From this information, it can
determine the other important voltage values {10 voltage, 90%
voltage, and 507 voltage) required to make the measurcments. The
107 and 907 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
B-1



Top and Base
Voltages

All measurements except Vp p are calculated using the Veop (100%
voltage) and Vbase (09 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 Viop 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 VYbase do not contain at least 5% of the minimum (500)
data points displayed on sereen, 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 {riangle waves.

From this information the instrument can determine the 10, 50, and
9% 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 1852B/1653B
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Measurement
Algorithms

Frequency (Freq)

Period

Peak-to-Peak
Voltage (Vp_p)

HP 1652B/1653B
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The following 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 = 1/{trising edge 2 - tnsing edge 1)

If the first edge on the display is fatling then

Freq = 1/(trlling edge 2 - tialling edge 1)

The period is measured at the 509 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 = ifailing edge 2 - Ufalling edge 1

The maximem and minimum voltages for the selected source are
measured.

Vp_p = Vmaximum - Vimmium

where Viyammum and Viipimum are the maximum and minimum
voltages present on the selected source,

Automatic Measurement Algorithms
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Positive Pulse
width (+Width)

Negative Pulse

Pulse width is measured at the 50% voltage level, If the first edge on
the display is rising then

+Width = tfalling edge 1 - trsing edge 1
If the first edge on the display is falling then
+Width = tfalhng edgs 2 - [nsing cdge 1

Negative pulse width is the width of the first negative pulse on screen

width (-Width) using the 50¢% levels.
If the firsi edge on the displuy is rising then
-Width = trising edge 2 - lfalling edge 1
If the first edge on the display is falling then
-Width = trising cdge 1 - Ualling edge 1
Riselime The risetime of the first displayed rising edge is measured. To obtain
the best possible measurement accuracy, sel 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 = toge: - tron:

Falltime Falltime is measured between the 10¢% and 90 points of the falling
edge. To obtain the best possible measorement accuracy, set the sweep
speed as fast as possible while leaving the falling edge of the waveform
on the display.

Falltime = tioey - tuger
Automatic Measurement Algorithms HP t652B/1653B
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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 presheot 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

e - .
= [ Yhase - Vououm 3y 1
Yiop base

Preshoot

Overghoot = [ Ymaumum - VI0p 1 + 10
Vtop-base

If the measured edge is falling then:

Preshoot = [ Yiasimum - Viog 13 1o
Vtop-base

Overshoot = | — 1X100
lﬂp- aAne
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Duty Cycle The positive pulse width and the period of the displayed signal are
measured,

duty eycle = ( + 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 displaved signal is
measured. If a complete cycle is not present, the instroment will
average the data points on screen.

Automatic Measurement Algorithms HP 18652B/1653B
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Error Messages

Introduction

HP 1652B/1653B

Front-Panel Reference

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 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 file is specified for an
autoload file and the logic analyzer is powered up.

Autescale 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 nsed as an ARM
OUT. This message is displayed when BNC arms maching 1 (or 2),
machine 1 (or 2) arms machine 2 {or 1), 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.,

Error Messages
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Configuration not loaded. Indicates a bad configuration file. Try to
reload the file again, If the configuration file 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 copled. 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 dise. The HP 1652B/1653B does not
supporl 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/1653B will only read up to the first spared track.

Hardware ERROR: trace point in count bleck. 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 unsuccess(ul, load the configuration and
inversc assembler separately.

Ermror Messages HP 1652B/1653B
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Invalid file name. Check the file name, A file name must start with an
alpha character and cannotf contain spaces or slashes (/).

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 dise
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 hefore it can go on to the next sequence level.

PRINT has been stopped. This message appears when the print
operation has been siopped.

(x) Secs Remaining in Trace. Indicates the amount of time remaining
until acquisition is complete in Glitch mode.

Search failed - O pattern not found. Indicates the O pattern does not
exist in the acquired data. Check for a correct O marker pattern
specification.

Search failed - X pattern not found. Indicates the X pattern does nol
exist in the acquired data. Check for a correct X marker pattern
specilication.

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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Stow 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 the probes
for proper grounding,

States Remaining to Post Store. Indicates the number of states
required unti] memory is filled 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 memeory is filled and acquisition is complete.

Unsupported destination format-file not copied. Indicates the disk vou
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 attcmpt 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.

Error Messages HP 1652B/1653B
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Waiting for Trigger. Indicates the trigger condition has not oceurred.

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 propetly. 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 1o a new symbol,

Warning; Invalid file type. Indicates an attempt to load an invalid file
Lype. 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 demaltiplexed 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, elock
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 Inspect the shipping container for damage. If the shipping container or
lnspection 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.

[f the contents are incomplete, if there is mechanical damage or defect,
or if the instrument does oot 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 currier as well as the Hewlett-Packard Office, Keep all
shipping materials for the carricr's inspection. The Hewlett-Packard
office will arrange for repair or replacement at HP option wilhout
waiting for claim settlement.

HP 1652B/1653B Installation, Maintenance and Calibration
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Operating You may operate your logic analyzes in a normal lab or office type

Environment 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 shonld 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 nceded for their ventilation,

|
Storage and This instrument may be stored or shipped in environments within the
Shipping following limitations:

¢ Temperature:-40°Cto + 75°C
e Humidity: Up to 90% at 65° C
o Altitude: Up to 15,300 metres (50,000 feet)

Tagging for If the instrument is to be shipped to a Hewlett-Packard office for
Service 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.

Original If the original packaging material is unavailable or unserviceable
Packaging materials identical to those used in {actory 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 (o ensure careful handling. Tn
any correspondence, refer to the instrument by model number and full
serial number,

Installation, Maintenance and Calibration HP 1852B/1652B
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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 Ib. 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 firmly cushion
and prevent movement inside the container. Protect the control
pane! with cardbeard.

d. Seal the shipping container securely.
€. Murk the shipping container FRAGILE to ensure careful handling.

f. In any correspondence, refer to the instrument by model number
and full serial number.

|

Power The HP 1632B/53B requires a power source of either 115 or 230 Vac

Requirements —22% to + 10%; single phasc, 48 to 66 Hz, 200 Watts maximum
power.

HP 1652B/1653B Installation, Maintenance and Calibration
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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.

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.

Installation, Maintenance and Calibration HP 1652B/1653B
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Table D-1. Power Cord Configurations
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Removin Your logic analyzer is shipped with a protective yellow shipping disk in
_ pp
Yellow the disk drive. Before you can insert the operating system disk you must
. . . remave the yellow shipping disk. Press the disk eject button as shown in
Shlpplng Disk figure D-1. The yellow shipping disk will pop out part way so you can
pull it out of the disk drive.
R J‘
1—7 m| \ r l_ﬂ l\
Dl__J (I - i% "
it \ \
Hﬁll -
u = :u..:.,m.:.
I
BTESTEWH
D-1. Removing Yellow Shipping Disk
Ingtallation, Maintenance and Calibration HP 1652B/1653B
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Selecting the The line voltage selector has been factory set to the line voltage used in
Line Voltage your country. [t is a good idea to check the setting of the line voltage
9 selector 50 you become familiar with what it looks like. If the setting
needs to be changed, follow the procedure in the next paragraph,

. u You can damage the logic analyzer if the module is not set to the
Caution

correct position,

— WIRIEAD

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.

HP 1652B/1653B
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Checking for 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

the Correct figure D-3 to locate the 115V and 230 V fusc locations. To remove the

Fuse 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.

JIBSCEDT

329 4 FUsE 3@ 4 FLSE

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 Manuat,

|

Loading the Before you can operate the instrument, you must load the operating

Operating system from the operating system disk. You received two identical
operaling system disk, You should mark one of them Master and storc

SVStem 1L 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.

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

Installation, Maintenance and Calibration HP 1652B/16538
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Installing the To load the logic analyzer's operating syste m, you must install the disk
Operating as shown below before vou turn on the power. When the disk snaps

g into place, the disk eject button pops out and you are ready to turn on
SVStem Disk the logic analyzer.

—

Il

[ Ay
i

-

~

f cl6heEq ™
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,

HP 1652B/1653B Installation, Maintenance and Calibration
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Line Switch The line switch is located on the rear panel, You tum 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.

/
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D-5. Line Switch

Intensity Once you have turned the instrument o, you may want to set the

Control display intensity to a level that's more comfortable for you. You do this
by turning the INTENSITY control on the rear panel.

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

4 1E5TED

D-6. Intensity Control

{nstallation, Maintenance and Calibration HP 1652B/1653B
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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 usc 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:

e Oscilloscope board 15 installed, replaced or repaired.
e Ambient temperature changes more than 10° C.
¢ 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 i1s not required
when a different Operating System Disk is used to boot the instrument
on power-up.,

HP 1652B/1653B Installation, Maintenance and Calibration
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Software The following calibration procedures should be performed in their
Calibration entirety and in the same sequence shown in this procedure. The
Procedures following test equipment is recommended:

BNC cable.

DC Power Supply HP 6114A (= 0.1 %% accuracy).
Digital Voltmeter HP 3478A (£ 0.025 % accuracy),
BNC (female )-lo-dual Banana Adapter.

BNC -to-mini probe adapter

g:' An instrument warm-up of 15 minutes is recommended before starting
Note

these procedures. To abort any calibration procedure, use the
front-panel knob to select the Cancel field, then press the SELECT key.

Offset Calibration 1. In the System Configuration menu turn both State/Timing
analyzers Oft, and turn the oscilloscope On.

|

. Press the TRACE/TRIG key and select the Calibration field using
the front-panel knob and SELECT key.

ﬁ Offset calibration should be the default Calibration menu setting. If
Note not, sclect the Calibration choice figld and, when the pop-up appears,
select Offset.

3. Disconnect all signals from the channel 1 and 2 inputs. Select
Start with the front-pasel knob and SELECT key. A message will
appear on screen to indicate the calibration is in process.

4. Whean the calibration is complete, the calibration status sereen will
appear.

Installation, Maintenance and Calibration HP 1652B/1653B
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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 1652B/1653B Service Manual.

5. Select the Calibration choice ficld. When the pop-up appears,
select Attenuation,

6. Connect the test equipmen! as shown below. The voltmeter
monitors the voltage level to the oscilloscope

THRFUT
:

YOLTMETER oo FPOMER SUPPL) LOEIC allsLrZER
oo
[ ] I— i
| + - - P2
[ o o0

_
CIGSZET 1

Figure D-7. Attenuator Calibration Equipment Setup

1. 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 +0.1¢% of the specified voltage.
If the measured voltage displayed on the voltmeter is greater than
*(0).1 7o from the specified voltage in step 7, you will have to
compensate the oscilloscope as shown in step g below.

a. Select the Voltage field and enter the measured voltage value,
then select DONE

Y. To proceed with the Attenuater calibration, sclect the Continue
field. Repeat steps § and 9 for each specified voltage value,

10, When the calibration is complele, the updated calibration status
screen will appeat.

HP 1652B/1653B Inslallation, Maintenance and Calibration
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Gain Calibration 11

13.

Trigger Calibration 14.

16.

Delay Calibration 17

18,

Disconnect all test equipment and all inputs to channel 1 and 2 of
the oscilloscope.

. Select the Calibration choice field When the pop-up appears,

select Gain, then select Start .

When the calibration is complete, the updated calibration status
screen will appear,

Make sure all signals are disconnected from the channel 1 and 2
inpats of the oscilloscope.

. Select the Calibration choice field. When the pop-up appears,

select Trigger level, then select Start.

When the calibration is complete, the updated calibration status
screen will appear.

Select the Calibration choice field. When the pop-up appears,
select Delay, then select Start,

Connect a BNC cable from the Probe Compensation output on
the rear panel, to the channel 1input. 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

Note recommended 1:1 BNC cable. If you use the scope probe, you will
have to use the BNC-to-minj probe adapter supplied with the
inslrument and set attenuation figld in step 19 to 10:1.

19. Set the attenuation field in the calibration screen to the

appropriate setting,

Installation, Maintenance and Calibration HF 1652B/1653B
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20. To proceed with the Delay calibration, select Continue,

21. When the calibration is complete, the updated calibration status
screen will appear

22. Calibration is now complete. Select Done with the front-panei
knob and SELECT key to exit the Calibration menu.

%‘ Do not cxecute Set to Default after calibrating the instrument.
Note Otherwise, your calibration factors will be replaced by default
calibration factors.

HP 1652B/16538
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S E

Operator Self Tests

Introduction

Self Tests

Power-up Self
Test

HP 1652B/1653B
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 [/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.

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 /O 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
E-1



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 meon;

Analyzer Data Acquisition
Scope Data Acqguisition
RS-232C

BNC

Keyboard T
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 4 test fails, refer to Section 6 of the
Service manual for information on the individual tests used for
troubleshooting,

Operator Self Test HP 1652B/1653B
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Specifications and Operating
Characteristics

Introduction

Logic Analyzer
Specifications

Probes

State Mode

HP 1652B/1653B
Front-Panel Reference

This appendix lists the specifications, operating characteristics, and
supplemental characteristics of the HP 1652B and HP 1653B Logic
Analyzers,

Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy: Voltage Range Accuracy
220Vio +2.0V + 150 mV
99V o -1V + 300 mV
+2.1Vto +9.9V +300 mV
Dynamic Range: + 10 volts about the threshold.
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 =50 ns.

Clock Pulse Width: =10 ns at threshold.
Setup Time: Data must be present prior to clock transition, =10 ns.

Hold Time: Data mast be present after rising clock transition; 0 ns.

Specifications and Operating Characteristics
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Timing Mode

Logic Analyzer
Operating
Characteristics

Probes

Data must be present after falling clock transition, 0 ns (HP 1653B);
data must be present after falling L clock transition, 0 ns (HP 1652B);
data must be present after falling J, K, M, and N clock transition, 1 ns
(HP 1652B),

Minimum Detectable Glitch: 5 ns wide at the threshold.

The following operating characteristics are not specifications, but are
typical operating characteristics for the HP 1652B/16353B 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.%to +9.9 volts in 0.1 volt merements.

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 Inpot Overdrive: 230 mV ot 304 of the input amplitude,
whichever is greater.

Maximom Voltage: + 40 volts peak.

Maximom Power Available Through Cables: 600 mA @ 5V per cable;
2 amp (@ 5V per HP 1652B/1653B.

Specifications and Operating Characteristics HP 1652B/1653B
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Measurement

Configurations Analyzer Configurations:  Analyzer 1 Analyzer 2
Timing Off
Oft Timing
State Off
Oft 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 nnassigned. 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 {HF 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 maode, 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.

HP 1652B/1653B Specifications and Operating Characteristics
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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,

Brarching: Each sequence tevel 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/Disabte: Defines 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 HP 1652B/1653B
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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/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 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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Displays: Compare Listing display shows the compare image and bit
masks; Difference Listing display highlights differences between the
current state acquisition and the current compare image.

State X-Y 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 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

Displays a state acquisition in a waveform format.
States/div: 1 to 104 states.

Delay: 01to 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 HP 1652B/1653B
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Timing Analysis Transitional Timing Mode

HP 1652B/1653B
Front-Panel Reference

Sample is stored in acquisition memory only when the data changes. A
lime 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: 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 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; 0,019 resolution.

Screen Delay: -2500 s to 2500 5; 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
acquisitipns,

Hardware Delay: 20 ns to 10 ms.

Overlay Mede: Multiple channels can be displaved on one waveform
display line. Primary use is to vicw a summary of bus activity.

Maximum Number Of Displayed Waveforms: 24

Specifications and Operating Characteristics
F-7



Measurement and

Time Interval Accuracy
Channel to Channel Skew: 4 ns typical.
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. Pattern is the logical AND of a
specified low, high, or don't care for ¢ach 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
as or .01 resolution, whichever is greater. Accuracy is +0 ns to -20
ns. Trigger occurs at pattern + duration,

Less Than Duration: Maximum duratioa is 40 ns to 10 ms with 10 ns
or 0.017% resolution, whichever is greater. Pattern must be valid for at
least 20 ns. Accuracyis +20 ns to -0 ns. Trigger occurs at the end of
the pattern.

Gliteh/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)

Display Functions

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, or the external trigger in port,

Specifications and Operating Characteristics HP 1652B/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 specifted 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 tfiming waveform
display and as line 0 in the state listing display.

Marker Functions

Time Interval: The X and 0 markers measure the lime interval
between one point on a timing waveform and trigger, two points on the
sarme 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 rmatkers 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 ath occurrence of a
pattern before or after the X marker.

Specifications and Operating Characteristics
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Statisties: X to 0 marker statistics are calculated for repetitive
acquisitions. Patterns must be specified for both markers and statistics
are kept only when both patteras 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 first run of a repetitive acquisition,
STOP halts the acquisition and displays the current acquisition data,
For subsequent runs in repetitive mode, STOF 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 wavefarm in lower half, and time tagging o).

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 HP 1652B/1653B
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Oscilloscope
Specifications

Vertical

Horizontal

The following specifications are the performance standards or limits
against which the oscilloscope in the HP 1652B/1653B is tested.

Bandwidth (-3 dB): dcto 100 MHz (single shot).

DC Gain Accuracy: * 3¢ of full scale.

DC Oftset Accuracy: £ (2mV + 2% of the channel offset + 2.5% of
full scale).

Voltage Measurement Accuracy (DCY: (Gain accuracy + ADC
resolution + Offset accuracy).

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 1652B/1653B
Froni-Panel Reference

The following operating characteristics are not specifications, but are
typical operating characteristics for the oscilloscope in the HP
1652B/1633B. These are included as additional information for the
user.

Transition Time (10% to %0%): =< 3.51s.

Number of Channels: 2.

Vertical Sensitivity Range: 15 mV/div to 10 Vidiv (1:1 probe).
Vertical Sensitivity Resolution: Adjustable 2 digit resolution,
Maximum Sample Rate: 300 MSamples/sccond,

Analog-to-Digital Conversion: 6 bit real-time.

Specifications and Operating Characteristics
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Analog-to-Digital Resolution: +£1.6% of full scale.
Waveform Record Length: 2048 points.

Input R: 1 ME = 1% or 5082 £ 1%.

Input C: Approximately 7 pF.

Input Coupling: dc,

Maximum Safe Input Voltage:

L M£2 input, *+ 250 V [dc + peak ac (< 10 kHz)]
50 €2 input, = 35VRMS

DC Oftset Range (1:1 Probe):

rLi nsitivi Available Off
=50 mV/div 220V
100 mVidiv- 200mVidiv £10V
500 mV)div - 1 V/div +50V
=2 Vidiv 125V

+5 V max if input tmpedance is al 50 €.

DC Offset Resolution (1:1 Probe)

Vertical Sensitivity Resolution

=50 mV/div 00 oV

100 mVydiv - 200 mV/div. 1 mV

500 mV/div - 1 V/div 3mV

=2 Vidiv 25 mV or 4 digits of resolution, whichever
1s greater.

Probe Factors: Any integer ratio from 1:1 to 100):1.
Channel Isolation:
40 dB: dc to 50 MHz.

30 dB: 50 MHz to 100 MHz (with channels at equal sensitivity).

Specifications and Operating Characteristics HP 1652B/1653B
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Horizontal Timebase Range: 5 ns/divto 5 s/div.

Timebase Resolution:

Time/Division Setti Resoluti
t < 10 ns/div 100 ps
=10 os/div adjustable with 3-digit resolution

Delay Pre-trigger Range: 5 X (s/div) (@ 5 ns < s/div = 500 ns
25 X (s/div) @ 500 ns < s/div< 55

Delay Post-trigger Range:

Time/Division Setting Available Delay
50 ms - 5 s/div 40 X (s/div)

100 g5 - 20 ms/div ls

S ns - 50 psfdiv 10,000 X (s/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 solution
=50 mV/div 400 4V
100 mV/ div - 200 mV/div. =~ 2 mV

S00 mV/div - 1 Vidiv 10 mV

=2 Vidiv S mVy

Arming: Armed by the Run key, external BNC low input, or by
Analyzer 1 or 2.

Trigger Modes
Immediate: Triggers immediately after (he arming condition is met.

Edge: Triggers on the rising or falling edge from channel 1 or 2,

HP 1652B/1653B Specifications and Operating Characteristics
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Waveform Display

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.

Display Formats: 1 to 8 oscilloscope waveforms can be displayed.

Display Resolution: 500 points horizontally, 240 points vertical.
Display Motles
Normal: New acquisitions replace old acquisitions on screen.

Accumulate: New acquisitions are added to the screen and displayed
with previous acquisiions 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 236.

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 filter fills in missing data
points when timebase is < 100 ns/Div or when timebase is reduced to a
setting where fewer than 50 samples are on screen,

Waveform Math: Display capahility of A-B and A + B functions is
provided.

Mixed Mode: Oscilloscope plus logic analyzer displays on the same
screem.

Specifications and Operating Characteristics HP 1652B/1653B
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Measurement Aids Time Markers: Two vertical markers labeled X and Q. Voltage levels

HP 1652B/16538
Froni-Panel Reference

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 O 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
measurcments can be performed automatically:

Frequency
Period

Vpp

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 Characteristics
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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 Oscilloscope, timing, and state can occur simultaneonsly or in seties.

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  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.

Time Interval Equals the sum of channel to channel time interval accuracies of each
Accuracy machine used for a measurement.

Between Modules

Specifications and Operating Characteristics HP 1652B/1653B
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General The following general characteristics for the HP 1652B/1653B include
Characteristics the environment operating conditions, shipping weights, and

instrument dimensions.

Operating Temperature
Environment
Instrument:

Operating: 0°C to +55°C (32°F to +131°F)
Non-operating: -40°C to + 70°C (-40°F to + 158°F)

Probes and Cables: 0°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 (o 909 relative humidity at +65°C ( + 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 5-500 Hz, 10 minutes per axis, 0.3 g
(rms)

Non-operating: Random vibration 5-500 Hz, 10 minutes per axis, 2.41
g (rms);

Resonant search 3-500 Hz swept sine, 1 Octave/minule sweep rate, (.75
g {0-peak), 5 minute resonant dwell at 4 resonances per axis.

HP 1852B/1653B Specifications and Operating Characteristics
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Power
Requirements 115230 Vac, -25% to +15%, 48-66 Hz, 200 W max.

Weight  10.0 kg (22 Tbs) net; 18.2 kg (40 Ibs) shipping.

Dimensions Refer to the outline drawing below.

- HaTEY
P 1 Oimensicna are lor general snfermation anl,
Tt dwmengions ore requited for b lding apecial
h enclusures  contnck your HP fimld enginesr
al 2 Dimension are o midbimeties and inches!

i !

—— 3E2 5 114 31—

’<74:: 3 L1E B —»l
F EEE IO P pp—

— L
Z 194 3 ]
a5

L]

J

4801013 Li-‘i..‘ﬁ LE T 44
Figure F-1, HP 1652B/1653B Dimensions
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disk operation parameters
disk operations
Autoload

Copy

Copying a File
Duplicate Disk
Format Disk
Formatting a Disk
load

Pack Disk
Pack Digk Operation
Purge
Purging a File
Rename
Renaming a File
Selecting a
store
Storing to a Disk
Disk Operations menu
Accessing the
display
mixed mode
resolution (Timing Waveforms)
Display Field
Accumulate Mode
Average Mode
Normal
display icons
The Inverted Triangle
Vertical Dotted Line
Don't Care Key
Duplicate Disk
Duplicating Operating System Disk

E

ECL
Edge Trigger Mode
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Glitch Acquisition mode 18-5
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Marker Measurements
markers
Pattern (state)
Pattern (timing)
Statistics (state)
Statistics (timing)
Time (state)
Time (timing)
Timing Waveforms menu
Xand O
Markers Field for Scope
Sample Period Display
Search
Specify Search Markers
Statistics
Time
X-0 Pattern from start
master clock
measurement example
state analyzer
timing analyzer
timing/state analyzer
measurements
MIiCTOPTOCessOr
memory
acquisition
menu fields
Specify Symbols (state)
Specify Syrobols (timing)
st/Div (states-per-division)
State Format Specification
State Listing menn
State Trace menu
Timing Format Specification
Timing Trace Specification
Timing Waveforms menu
Menu Keys
menu maps
Channel Menu
Specify Markers
state analyzer
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Microprocessors Supported
mixed clocks
Mixed Mode Displays
Arming the Scope
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Timing/State
Mixed Mode Field
Mode Fiekl
Edge
Immediate
N
name
label
symbol
Name Field
O
O to Trig(ger)
occurrence counter
Offset Field
Operating Characteristics
Operating System Disk
Duplicating the

Operating System-loading

Overlapping Timing Waveforms

P

Pack Disk
Packing a Disk
paper width

Setting the
parity
pattern

TecOgnizers
Pattcrn Fields (state)
patterns

Duration (present for )

fields

Index-6

26-2
26-1
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243

9-4,17-4
17-10
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233
F-1
6-18
6-18
D-9
21-14

59,6-1
617
517
76
5-15

10-2
10-24
10-23
18-6
10-22

find
Pod Clock
Pod Fields
Pod Grounding
pod threshold
ECL
TTL
user-defined
Pod Thresholds
pods
clock
threshold
Polarity (Pol)
Pop-up Menns
Power Cotd Configurations
preprocessors
Preset Field
prestore
print
Al
Screen
Starting the Printout
Print All
Print Screen
ptinter
printers
alternate
Hooking Up
Other HP Printers
supported
Probe Cables
Probe Connecting
Analyzer to Target System

Disconnecting Probes [rom Pods

Grabbers to Probes
Grabbers to Test Points

Labels to Pods, Probes, Cables

Pods to Probe Cables
Probe Cables to Analyzer
Probe Field
Probe Grounding

18-7
9-9
4-6
25

176
17-6
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2-8

99

9-6, 17-6
9-4, 174
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D-4

A-2
235
10-21
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5-16
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79
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211
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1
213
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234
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Probe Inputs for Scope

Probe Pod Assemblies

Probes

Probing Options
General Purpose Probing
HP 10269C General Purpose
Probe Interface
HP 10320C User-Definable
Interface
Termination Adapter

Probing System for Analyzer
description
Grabbers
Maximum Probe Input Voltage
Pod Grounding
Probe Cable
Probe Grounding
Probe Pod Assemblies
Probes
Signal Line Loading

Probing System for Scope
Compensation Signal Outputs
description
External Trigger Inputs
Mazximum Probe Input Voltage
Probe [nputs

protocol

Purge

Purging a File

Q

Qualifer Field (state}
qualifier

branching

fields

storage
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10-8
10-22
10-8

range
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ranges

Rear-Panel Controls and Connectors

External Trigger BNCs

Fan

HP-IB Interface Connector
Intensity Control

Line Power Module

Pod Cable Connectors

Probe Compensation Signal
RS-232C Interface Connector

Recommended Protocol (RS-232C)

Rename
repetitive
trace mode (state)
trace mode (timing)
Repetitive Run Mode
Replacing Waveforms (State)
Returning to system configuration
Roll Data
Roll Keys
RS-232C
default conliguration
printer cables
recommernded protocol
setting for HP printers
setting for non-HP printers
Run Key
Run Mode Field
Repetitive Mode Run
Single Mode Run
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36
37
37
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3-6
36
37
36
7-6
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183
24-7
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316
34

7-6
7-3
7-6
7-5
7-5
33
24-7
24-7
24-7

Index-7



sample period
Scope
Introduction
Scope Field
Scope Menus Overview
Scope On/Off Field
Select Key
Selecting a Waveform (State)
Selecting an Address (HPIB)
Selecting Ficlds
Selecting Menus
Selecting Options
self test
Self Tests-powerup
sequence levels
Delete Level
Insert Level
Reading the Display
Signal Line Loading
single
trace mode (state)
trace mode (timing)
Single Run Mode
slave clock
Slope Field
Sonrce Field
Specifications
Specify Search Markers
Greater than
In/Not IN Range
Less than
Type
X-O Marker set on
Specifying Edges
Specifying Patterns
s1/Div (states-per-division )
state analyzer
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F-1
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2519
2517
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319

3.18
141, 14-4
81

An Overview
menu maps
State Chart menu
Accessing the
state clock
State Compare menu
Accessing the
State Format Specification menu
Accessing the
ficlds
State Listing menu
Accessing the
fields
state tagging
State Trace menn
Accessing the
fields
State Waveforms menu
Accessing the
State/State Mixed Mode Display
Statistics
Stop bits
Stop Key
Stop Meusurement
state
Stop Measurement {timing)
storage macro
storage qualitier
Store
Store exception to disk
state
State Compare
timing
Storing to a Disk
supported printers
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symbols
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specify {state)
view size
System Configuation Menu fields
Pods
Type
System Configuration
Accessing system configuration
menu
description
System Configuration Menu Fields
Autoscale
Name
Scope On/Off

T

tagging
state
time
Termination Adapter
Then Find Edge
threshold
pod
time tagging
time-correlated data
Time/Div (time per division)
timing
Timebase Functions
Delay
s/Div
Scrolling
Zoom
timing
Trace mode
timing analyzer
An Overview
MmEny maps
Timing Format Specification menu
Accessing the
base
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9-15,17-10 Timing Trace Specification menu
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Accessing the
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Timing Waveforms
Overlapping
Timing Waveforms meou
Accessing the
At Marker
Delay field
Timing Waveforms Menu fields
Timing/Scope Mixed Mode Display
Timing/State Mixed Mode Display
Toggle Fields
Top and Base Voltages defined
Trace/Trigger Menn Key
Transitional Acquisition mode
Trigger Marker
Trigger Menu
TTL

Type Field
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23-14
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18-3
16-1
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16-1
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Closing Pop-up Menus
Cursor

description

Entering Alpha Data
Entering Numeric Data
Pop-up Menus
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181
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311
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242
241
9-6
4-4
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Returning to system configuration 3-8

Roll Data

Sclecting Fields

Selecting Menos

Selecting Options
Switching between analyzer
and scope
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Toggle Fields
User-Definable Interface

A

V/Div Ficld
view size
symbol

W

Waveform Selection
Insert/Delete
Math
Modify
Overlay
Turning them ON/OFF
Waveforms Menu
Auto-Measure Field
Connect dots Field
Description
Display Field
Marker Measurements
Markers Field
Scope Field

Scarch Marker Measurement

Example

X

X and O markers
State Chart
State Waveform
Timing Waveforms
X to Trig(ger)
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