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Product Warranty ThisHewlett-Packard product has awarranty against defectsin

Limitation Of
Warranty

material and workmanship for a period of one year from date of
shipment. During warranty period, Hewlett-Packard Company will, at
its option, either repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a
service facility designated by Hewlett-Packard. However, warranty
service for products installed by Hewlett-Packard and certain other
products designated by Hewlett-Packard will be performed at the
Buyer’sfacility at no charge within the Hewlett-Packard service travel
area. Outside Hewlett-Packard service travel areas, warranty service
will be performed at the Buyer’ s facility only upon Hewlett-Packard' s
prior agreement and the Buyer shall pay Hewlett-Packard's round trip
travel expenses.

For products returned to Hewlett-Packard for warranty service, the
Buyer shall prepay shipping charges to Hewlett-Packard and
Hewlett-Packard shall pay shipping charges to return the product to
the Buyer. However, the Buyer shall pay all shipping charges, duties,
and taxes for products returned to Hewlett-Packard from another
country.

Hewlett-Packard warrants that its software and firmware designated by
Hewlett-Packard for use with an instrument will execute its
programming instructions when properly installed on that instrument.
Hewlett-Packard does not warrant that the operation of the
instrument, software, or firmware will be uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting from
improper or inadequate maintenance by the Buyer, Buyer-supplied
software, or interfacing, unauthorized modification or misuse,
operation outside of the environmental specifications for the product,
or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR MERCHANTABILITY AND
FTNESS FOR A PARTICULAR PURPOSE.



Exclusive THe rRemebies PROVIDED HEREIN ARE THE BUYERS

Remedies SOLE AND EXCLUSVE REMEDIES. HEWLETT-PACKARD
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
SPECIAL INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

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

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. 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 Bureau of Standards, to the
extent allowed by the Bureau’ s calibration facility, and to the
calibration facilities of other International Standards Organization
members.

Safety Thisproduct has been designed and tested according to I nternational
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... 1653B Logic Analyzer is morethan just alogic analyzer. Itisan
analyzer and oscilloscope in one instrument. With this combination,
you have expanded measurement capabilities.

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

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

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

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

If you aren’t familiar with the HP 1652B/1653B Logic Analyzers, we
suggest you read the HP 1652B/1653B Getting Started Guide. This
guide contains tutorial examples on the basic functions of the logic
analyzer and digitizing oscilloscope.



If you are new to logic analyzers and digitizing oscilloscopes, or just

ned a refresher, we think you'll find Feeling Comfortable with Logic
Analyzers and Feeling Comfortable with Digitizing Oscilloscopes valuable
reading. It will eliminate any misconceptions or confusion you may
have about their application, and will show you how to get the most out
of the measurement funtions.

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

Hewlett-Packard

Atten: Publications Dept.

P.O. Box 2197

Colorado Springs, CO 80901-2197
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General Information

Log Ic An aIyzer The HP 1652B/1653B logic analyzers are general purpose logic

Descri pti on analyzers with oscilloscope measurement capabilities. These analyzers
are designed as stand alone instruments for use by digital and
microprocessor designers. Both the HP 1652B and HP 1653B have
HP-1B 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 accommaodate next generation design tasks.

The HP 1652B, is capable of 100 MHz timing and 35 MHz state
analysis on 80 channels. The HP1653B, is capable of 100 MHz timing
and 25 MHz state analysis on 32 channels. Y ou will use the same
manual set regardless of whether you have an HP 1652B or an HP
1653B.

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

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

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

HP 1852B/1653B General Information
Front-Panel Reference |-l



Configuration

The HP 1652B/1653B can be configured either astwo independent

Capabilities machines (analyzers) or as two interactive machines. No matter how
the analyzers are configured, up to two channels of oscilloscope
measurement can be added. The configurations for each analyzer
includes the following.

HP 1652B:

o Up to 80 channels state and up to two channels oscilloscope.

o Upto 80 channelstiming and up to two channels oscilloscope.

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

o 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.

o Up to two channels of oscilloscope.

80 CHANNEL UP TC TWO
STATE OR TIMING ~AND — | CHANNELS OSCILLOSCOPE
T
OR
X* CHANNEL (88-X") CHANNEL UP TQ TWO
STATE STATE -AND- | CHANNELS OSCILLOSCOPE
OR
X* CHANNEL (80-X*) CHANNEL UP TO TWO
STATE TIMING — AND -

CHANNELS OSCILLOSCOPE

General Information
1-2

01850804

Figure I-I. HP 16528 Configuration Capabilities

*multiples of 16 channels

HP 1652B/1653B
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HP 1653B:

e Up to 32 channels state and up to two channels oscilloscope.

o Upto 32 channels timing and up to two channels oscilloscope.

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

+ One dtate and one timing machine with multiples of 16 channels
per machine, with a combined maximum of 32 channels and up to
two channels oscilloscope.

+ Upto two channels of oscilloscope.

32 CHANNEL UP TO TWO
STATE OR TIMING —AND~ | CHANNELS OSCILLOSCOPE
OR
16 CHANNEL 16 CHANNEL UP 7O TWO
STATE STATE —AND— | CHANNELS OSCILLOSCOPE

16 CHANNEL
STATE

16 CHANNEL
TIMING

— AND -~

UP TO TWO
CHANNELS OSCILLOSCOPE

HP 1652B/1 653B
Front-Panel Reference

Figure 1-2.

01650807

HP 16636 Configuration Capabilities

General Information
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Key Features

General Information
1-4

A 3.5-inch disk driveisbuilt 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 con&ring. Some common
features of the logic analyzer and oscilloscope include lightweight
passive probes for easy hook-up, mixed-mode display, HP-1B and
RS-232C interfaces for programming and printer output.

Logic analyzer key features include

® 0 & & & 0 0 5 0 0 0 0 0 0 0 O s O 0 o0

Transitional timing for extended timing analyzer memory.
All channels can be used for state or timing.

An external trigger BNC connector.

Transitional or glitch timing modes.

1 k deep memory on all channels.

Glitch detection.

Marker measurements.

Triggering and pattern qualification.
Overlapping of timing waveforms.

Eight sequence levels.

Eight pattern recognizers.

One range recognizer.

Time and number-of-states tagging.

Pre-store.

Autoscale.

Programmability.

Cross-domain triggering.

Interactive measurements.

Oscilloscope-type controls in the timing analyzer.
State Compare, Chart, and Waveform modes.

Oscilloscope key features include:

400 Megasample/second digitizing rate.

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

HP 1652B/1653B
Front-Panel Reference



L
Table |- lists the accessories supplied with your HP 1652B/53B. If any

Accessories
Supplied

HP 1652B/1653B
Front-Panel Reference

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.

50Q dc or 1 MQ dc input coupling.

Edge or immediate triggering.

Delayed trigger by events and/or time.

Trigger point marker displayed.

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

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

of these accessories were missing when you received the logic analyzer

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

General Information
15



Notes:

Quantity

Accessory HP Part No. 1652B 1653B
Probe assemblies 01650-61608 5 2
Probe cables 01650-61607 5 2
BNC Adapter 90° 1250-0076 2 2
BNC-to-mini probe adapter 1250-1454 1 1
Grabbers (Note 1) 5959-0288 loo 40
Probe Leads (Note 2) 5959-9333 85 34
Ground leads (long) (Note 2) 5959-9335 10 4
Ground leads (short) (Note 2) 5959-9334 5 2
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,
10pF,2m HP 10433A 2 2
AC power cable See Note 3 1 1
Operating system disk Cdl 2 2
Operating and Programming
manual set 01652-90902 1 1
Service Manual 01652-90901 1 1

Table I-1. Accessories Supplied

the instrument.

2. Package of 5 per part number. These items are shipped assembled as a

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

01650-61608. The

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

indicates what is sent with the instrument.

3. The type of power cord you receive with your logic analyzer depends on your country.

Complete information about power cord options is in Appendix D of this manual.

General information
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Available In addition to the accessories supplied, there are anumber of

Accessories accessories available that will make your measurement tasks easier and
more accurate. You will find these listed in  Accessories for HP Logic
Analyzers.

|

Manuals The manuals supplied with your logic analyzer are asfollows:

Supplied

Turning On the

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

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

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

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

HP 16528116538 Programming Reference - A complete reference
to programming commands.

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

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

Logic An a|yzer information covering installation and set up of your logic analyzer.

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

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

HP 1652B/1 6538
Front-Panel Reference
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2

Probing

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

|
Probin g Y ou can connect the HP 1652B/1653B logic analyzers to your system
Options under test in one of the following ways:

HP 10320C User-Definable Interface (optional).

HP 10269C with microprocessor specific modules (optional).
The standard HP 1652B/53B probes (general purpose probing.)
Direct connection to a 20-pin3M™ 'Series type header connector

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

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

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

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

HP 1652B/16538 Probing
Front-Panel Reference 2-1



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

There are a number of microprocessor specific preprocessors available
a optiond accessories which are  listed in the Accessories for HP Logic
Analyzers data sheet. Appendix A of thismanual also introduces you to
preprocessors and inverse assemblers.

HP 16528 Pod 1 HP10269C uPROCESSOR
HP 1653B SPECIFIC
PREPROCESSOR
< :F.O T2 PROCESSOR
Pod 3= /1‘
X Pod 4+«
01650831
K Pod 5«
+Not available on HP1653B
Figure 2-1. HP 10269C with Preprocessor
Probing HP 1652B/1653B
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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 analyzer inputs, a
termination must be provided.

The termination adapter shown below, is designed to connect to a2()
{2x10) position, 4-wall, low profile header connector, 3M ™~ Series 3592
or equivalent.

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

Figure 2-2. Termination Adapter

HP 1652B/1653B Probing
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HP1652B/1653B
Probing System

Probe Pod
Assemblies

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

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

2 ns risetime with +5% perturbations

8 pF input capacitance at the probe tip

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

Probes and probe pod assemblies allow you to connect the logic
analyzer to your system under test without the HP 10269C Probe
Interface. This general purpose probing is useful for discrete digital
circuits. Each pod, asthey will be referred to for consistency, contains,
16 probes (data channels), one clock channel, and a pod ground. See
the figure below.

GROUND LEAD (LONG}

(01650~-82102)
PROBE LEAD
(81650-82101)

/

PROBE HOUSING GROUND LEAD (SHORT)
(81650-45203) /(01650—82103)

PROBE ASSEMBLY
(01650-61608)

01650€39

Figure 2-3. Probe Pod Assembly

HP 1652B/1653B
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Pod Grounding Each pod is grounded by a pod ground lead that should always be
used. You can connect the ground lead directly to a ground pin on your
target system or use a grabber. The grabber connects to the ground
lead the same way it connectsto the probe lead. To connect the ground
lead to grounded pins on your target system, you must use 0.63 mm
(0.025in.) sguare 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 a12-inch twisted pair cable and one grabber.
The probe tip, which connects to the target system, has an integrated
R-C network with an input impedance of 100 kQ in parallel with
approximately 8 pF. See figure 2-4 below.

R-C NETWORK EOUIVALENT CIRCUIT

PROBE | CABLE LOGIC ANALYZER
SIGNAL —I«rwm— 10 : .é_) :
I i
GROUND —1——— A':S“GYIZCER I. %} e : : o 1
) :
l /; 01650809 1

989K

Figure 2-4. Probe Input Circuit

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

R-C NETWORK¢ S
-—
3
01650€41

2-5. Probe

HP 1652B/1653B Probing
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Probe Grounding
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Grabbers

Probe Cable

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

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

The probe cable contains 17 signal lines, 17 chassis ground lines and
two power lines (for preprocessor use) that are woven together into a
flat ribbon that is4.5 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 cableis capable of carrying 0.60 amps for
preprocessor power.

DO NOT exceed this 0.66 amps per cable or the cable will be
damaged. Also, the maximum power available from the logic
analyzer (all cables) is 2 amps at 5 volts.

Preprocessor power is protected by a current limiting circuit. If current
exceeds 2.3 amps, the circuit will open. The current liiting circuit will
try to reset itself every 20 msuntil the shorted condition isfixed.

HP 1652B/1653B
Front-Panel Reference
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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 previously very
difficult in densely populated circuits.

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

Probe inputs are located on the front panel below the Knob. Input 1
(CH 1) ison theleft. The probes may be connected directly to the BNC
input connectors. The signal isdc coupled to the oscill oscope.

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

The External Trigger Input BNC is located on the rear panel. A probe
may be connected directly to this BNC. The External Trigger input
allows the analyzer to be triggered by a pulse applied to thisBNC. The
analyzer then in turn internally arms the scope.

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

The Compensation Signal Output BNC is located on the rear panel.
The Compensation Signal 50Q output is~ 1.2 kHz square wave with
high amplitude near -200 mV and low amplitude near -400 mV when
connected to a 50 load. This square wave is used for probe
compensation adjustment (see your operating note for more
information about probing) and is used in examples throughout this
manual .

Probing
2-7



Signal Line Any signal line you intend to probe with the logic analyzer probes, must

Loadin g supply aminimum of 600 mV to the probe tip. The probes have an
input impedance of 100 k€2 shunted by 8 pF. If thesignal lineis
incapable of this minimum voltage, you will not only have an incorrect
measurement, but the system under test may also malfunction.

Maximum The maxirnum input voltage of each logic analyzer probe is+40 volts
Probe Input peak.
Vo |tag e The maximum input voltage of the oscilloscope probesis+250 volts dc

at 1 MQ setting and 5 voltsrms at 50 € setting.

Pod Thresholds Logc analyzer pods have two preset thresholds and a user-defmable
pod threshold. The two preset thresholds are ECL ( - 1.3 V) and TTL
(+ 1.6 V). The user-definable threshold can be set anywhere between
« 9.9 voltsand + 9.9 voltsin 0.1 volt increments.

The pod thresholds of pods 1 and 2 in the HP 1653B and of podst, 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
Log ic An a|y zer system: the probes (general purpose probing); the HP10320C

User-definable Interface; the HP 10269C with microproc specific
to the Target preprocessor modules; and direct connection to a 20 pin 3M ® Series
System type header connector using the optional termination adapter (HP part

number 01650-63201).

Since the probe interface hookups are microprocessor specific, they

will be explained in their respective microprocessor operating notes.

Therest 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 8 B arertaion. wou can commeat sbes et of the cale
to the Logic to the rear panel since both ends of the cables are aike.
Analyzer

43w, /NI

S g

Figure 2-6. Probe Cable to Analyzer Connection

HP 1652B/1653B Probing
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Connecting the  The analyzer pods of the HP 1652B/53B differ from other logic
Pods to the analyzersin 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 anayzer.

Figure 2-7. Connecting Pods to Probe Cables

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

Prohing

HP 1652B/1653B
2-10 Front-Panel Reference



Disconnecting When you receive the logic analyzer, the probes are already installed in
the Probes the pods. To keep them out of your way, disconnect them from the pod.

from the Pods

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

()

é\\l\\‘

ANSNANNY

01650619

Figure 2-8. Disconnecting Probes From Pods

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

HP 1652B/1653B Probing
Front-Panel Reference 2-11
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Connect the grabbers to the probes by slipping the connector at the

end of the probe onto the recessed pin located in the side of the
grabber. If you need to use grabbers for either the pod or the probe
grounds, connect the grabbers to the ground leads in the same manner.

Q1EKE42

Figure 2-9. Connecting Grabbers to Probes

The grabbers have a hook that fits around the IC pins and component
leads. Connect the grabber to the test point by pushing the rear of the

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

Figure 2-10. Connecting Grabbers to Test Points

HP 1652B/1653B
Front-Panel Reference



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

Cables

Each set has labels for each end of the cable, alabel for the probe
housing, alabel for the clock probe and15 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 Probing
Front-Panel Reference 2-13






3

Using the Frdnt-Panel User Interface

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

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

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

o Selecting the desired menu with the menu keys.

o Placing the cursor on the desired field within the menu by
rotating the KNOB.

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

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

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

HEMLETT
PACKARD

B1652E42

Figure 3. HP 1652B/53B Front Panel

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

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

Trace/Trigger Menu Key. The TRACE/TRIG menu key allows you to
access either the Timing Trace, State Trace, or Oscilloscope Trigger
menus. Y ou exit the Trace/Trigger menu by pressing another menu key

or by returning to the System Configuration menu from this menu.

Using the Front-Panel User Interface HP 1652B/1653B
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Display Menu Key. The DISPLAY menu key allows you to access
either the Timing Waveforms display, State Listing display, or the
Oscilloscope Waveforms display. Y ou exit the Timing Waveforms,
State Listing, and Oscilloscope Waveforms menus by pressing another
menu key or by returning to the System Configuration menu.

I/0 Menu Key. Thel/O menu key allows you to access the I/O menu.
Y ou can access the 1/0 menu from any menu in either analyzer (timing
or state) or oscilloscope, and at any time. Pressing the I/O menu key
causes the [/0O menu to pop up over any current menu on the display.

O2 Run Key. The RUN key alowsyou to initiate a data acquisition and
dispiay cycle. The analyzer (state or timing) or oscilloscopeis
automatically forced into its display menu when arun isinitiated. The
trace mode or run mode you select (in the Trace/Trigger menu)
determines whether a single or multiple (repetitive) run occurs.

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

4 Don't Care Key. The DON'T CARE key allows you to enter don’t
caresin 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 alows you to perform the
following tasks:

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

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

o Clear Alpha Entry menus.

o Move the underscore marker or cursor to itsoriginal positionin
the menu fields.

HP 1652B/1653B Using the Front-Panel User Interface
Front-Panel Reference 3.3



@ Hex(adecimal) Keypad. The HEX keypad allows you to enter numeric
valuesin numeric entry fields. Y ou enter valuesin the four number
bases below:

Binary

octal
Decimal
Hexadecimal

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

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

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

@

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

o Movethe cursor from field to field within the System
Configuration and main menus.
Roll the display |eft or right and up or down.

o Position the cursor on options within pop-up menus.

¢ Increment/decrement numeric values in humeric pop-up menus.

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

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.
Y ou use the KNOB to move the cursor to your desired option. Pressing
the SELECT key tellsthe logic analyzer thisis the option you want.
This either automatically selects the option and closes the pop-up,

opens another pop-up, or changes options. If the pop-up doesn't
automatically close, it will contain the Donefield. In this case you close
the pop-up by placing 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 this button to eject aflexible disk from the
disk drive.

Indicator Light. Thislight isilluminated when the disk driveis
operating. Wait until thislight is out before removing or inserting disks.

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

Using the Front-Panel User Interface
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Controls and
Connectors

Y
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D1652¢08

Figure 3-2. HP 1652B/53B Rear Panel

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.

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

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

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

® ©O® ©

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

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

Using the Front-Panel User Interface HP 1652B/1653B
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HP-IB Interface Connector. Standard HP-IB connector for connecting
an HP-IB printer or controller.

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

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

The cursor (inverse video) highlightsinteractive 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.

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

FORMAT/CHAN
TRACE/TRIG
DISPLAY

IO

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) ison, or the oscilloscope is on, you see the selected menu of
either analyzer 1, analyzer 2 or the oscilloscope depending on what
type menu was last displayed (analyzer or scope), or what you did in
the System Configuration menu. To switch from the machine 1 menu
set to machine 2 (same analyzer) menu set or the oscill oscope menu
set, 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 isavailablein al main menus except the I/0 menu.

The 1/O menu differs from the other three main menusinthat itisa
pop-up menu that appears on top of the currently displayed menu
when you press the 1/0 key.

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

between the menu except the I/Q menu. To switch between analyzers and scope,
place the cursor on the field in the upper left comer 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)
Mixed Mode (if two or more are on)
Scope

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

machine 2.

L §

Returni ng to Y ou can return to the System Configuration menu directly from the
the System FORMAT, TRACE, or DISPLAY menus. To return to the System

. . Configuration menu, place the cursor on the field in the upper |eft
Configuration comer of any of these menus and press SELECT. The same pop-up
Menu menu appears with the following options:
¢ System

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

e Scope

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

Using the Front-Panel User Interface HP 1652B/1653B8
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Y ou select fieldswithin 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 anew option in fields
that toggle.

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

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

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

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

Using the Front-Panel User Interface
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How to Select How to select options depends on what type of pop-up menu appears

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

There are al'so 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 isthe clock field in the State Format
Specification menu. When you select the clock field in this menu it will
pop-up and show you all five clocks(J, K, L, M, and N) for an

HP 1652B or both clocks (J and K) for an HP 1653B.

] [IACHINE 1 - state Format Specificstien

Clock

/ M Pod 2 Pod 1
> 60 ns (

Clock field t: Spacify Clock
Mn“‘Pgol) R Ji
Label L
o] ] ] v O« ] [ n 33w (1]
~Qf7—
—CI;—
=0f -
~Of f - ‘
EE . '
ore Specify clock pop-up
—afrf-
(1~
~0(f—

Figure 3-3. State Clock Pop-up Menu

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

Using the Front-Panel User Interface HP 1652B/1 6538
3-10 Front-Panel Reference



[ [MACHINE | |~ State Formet Specificatien (Specify Symbois )

Claock

Clock Period Pod 2 Pod 1
t:’- Specify Cleck ((Done_}
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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 close
the original pop-up menu by selecting Done and pressing SELECT.

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

appears.

.|

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

o Numeric entry withfixed units (i.e. volts).
o Numeric entry with variable units (i.e. ms, us, €tc.).

An example of anumeric entry menu in which you only enter the value
with fixed unitsis the pod threshold pop-up menu.

Y ou can set the pod thresholds to either of the preset thresholds(TTL
or ECL) or to a specific voltage from - 9.9V to+ 99 V.

HP 1652B/1653B 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 field (TTL, ECL, or User-defined) of any
pod and press SELECT.

I HACHINE | |~ Timimg Formet Specificalion Specify Symbols

M) ________________

Lepel Pol 1S5....87 ....0
/ FOD 1 [renevemsoencacs]
Pod threshold ar-

[E5s

11—
11—
11~
[EE3

[
=
=
[
T—
=
=

o

P Y 1 Y o 1 P A 1 1Y

Figure 3-5. Pod Threshold

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

[EACATNE ]~ Taming Fo
Pod Threshold
Usar=def ined hyoy

Activity > ..

Lebel Pol I15....67 ... O

[FOC 1 [etecesasavesnsn 1

0fr-

011~

~0tf- .

o Userdefined’pod

U= threshold entry pop-up

07 1—

(1~

—ar (-

=0ri-

—0rf-

—0f (-

Figure 3-6. User-Defined Pop-up
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Y ou can select your desired threshold by rotating the KNOB until your
desired threshold voltage is displayed. Rotating the KNOB increments
or decrementsthe value in small steps. Or you can change the value
with the keypad. It allows you to make large value changes quickly.
Entering the new value from the keypad replaces the previous value.

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

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

In another type of numeric entry pop-up menu you must specify the
units as well as the numeric value. The pattern durationspecification in
the Tiig 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:

MACHINE 1 |- Timing Trace Specification
Trace mods[Repetitive]

Armed by Acqutst tion mods (TTERETTIONSTT

POO 1

Bese > Hex
Find

Pattern | XXXX

Lobei >

Numeric Entry

30
present for

BEEO

Then find

Eage [

Figure 3-7. Numeric Entry Pop-up

Y ou enter anew value from the keypad. When you have entered your
desired value, you can change the units (i.e., ns, us, ms, S) by rotating
the KNOB.

Once you select the new value and the units, close the pop-up by
pressing SELECT. The new value and the units will be displayed in the
present for field.

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

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

ENTRY key.
|
How to Enter Y ou can customize your analyzer confiiation by giving names to
Alpha Data several items:
e Thename of each analyzer.
o Labels.
e Symhols.
o Filenames.
o Filedescriptions.
For example, you can give each analyzer aname 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 Fromt-Panel User Interface HP 1652B/1653B
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Changing
Alpha Entries
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System Coafigurstien

Anelyzer 1 anslyzer 2 Oscilioscope
Neme: [MIACHINE 1
Tuper [STaL 1] | Twper BT T
Riphs Entry (Done )
nassigned Analyzer

fi freow T R X e

LMACHINE 1 )

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 charactersin 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 anew character in the brackets at alocation 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.”

Y ou can also make direct keypad entries. Y our selection will be placed
where the underscore marker is in the box.

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

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

Using the Front-Panel User Interface
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To move the underscore marker to the right, you either place the
cursor on adesired character and press SELECT, or place it on the
right arrow and press SELECT.

Y ou can aso use the ROLL keys and the KNOB to move the
underscore marker. To use this alternate method press the | eft/right
ROLL key and rotate the KNOB until the underscore marker is under
the desired character. To return the KNOB to controlling the cursor’s
movement, press the left/right ROLL key again or press SELECT.

If you want to erase the entire entry and place the underscore marker
at the beginning of the name box, press the CLEAR ENTRY key on
the front panel.

If you want to replace a character with a space, place the underscore
marker under that character and press the DON'T CARE key on the
front panel.

How to Roll
Data

Using the Front-Panel
3-16

To roll data, you press either the left/right or up/down ROLL keys and
rotate the KNOB. Therall function is only available when thereis more
datain the menu than can fit on screen. If there is off-screen data,
pressing the ROLL keys causes an indicator to appear in the upper left
corner of the display and activates the roll function of the KNOB. If
there is no off-screen data, the indicator will not appear.

@D

Up/Down Left/Right

0165006

Figure 3-9. Roll Function Keys

One example of a menu with off-screen data is the STATE LISTING
menu. The state listing can contain up to 1024 lines; however, the
display is only capable of showing you 16 lines at a time. To roll the
off-screen data, press the up/down ROLL key and then rotate the
KNOB to view the off-screen data.

User Interface HP 1652B/1653B
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Assigning Pod
Bits to Labels

HP 1652B/1653B
Front-Panel Reference

[eBo00STATE | ~ [State Listing |
Morkers [IK]

Label > [ ADDR [ OATA |
Bess > [ Hex ][ Hex |

-0007 00868C4 4ETS
-0006 0088CA 61E6
0005 0004FC 0000
0004 0004F2 aoce
-0003 00068C8 803C
-0002 0086CA 00FF
~0001 0088CC 6730
(0000} 000000 0000
+0001 000002 04FC
40002 000004 0000
+0003 000006 8048
40004 008048 2€7C
+0005 00B04A 0000

40006 00804C 04rC
0007 00004 6108
+0008 008050 6100

Figure 3-10. Typical State Listing Menu

There are anumber of pop-up menus in which you assign or specify
what you want the logic analyzer to do. The basic menus of this type are
as follows:

¢ Assigning pod bitsto labels
» Specifying patterns
o Specifying edges

The bit assignment fields in both state and timing analyzers work

identically. The convention for bit assignment is as follows:

o (asterisk) indicates assigned hits
. (period) indicates un-assigned bits

Using the Front-Panel User Interface
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Specifying
Patterns

If you don’t see any bit assignment fields, it merely means you do not
have any pods assigned to this analyzer. Either switch analyzers or
assign a pod to the analyzer you are working with.

To assign bits in these menus, place the cursor on one of the bit
assignment fields and press SELECT. Y ou will see the following pop-
up menu:

15 87 0

C oy kR kK mJ

Figure 31 1. Bit Assignment Pop-up

Place the cursor on the left-most asterisk or period in the pop-up that
you want to change and press SELECT. The bit assignment toggles to
the opposite state of what it was when the pop-up first opened. Move
the cursor one hit 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.

The Specify Patterns fields appear in several menus in both the timing
and state analyzers. Patterns can be specified in one of the available
number bases, except ASCII.

The convention for “don’t cares” in these menus is an "X" except in the
decimal base. If the base is set to decimal after a “don’t care” is
specified, a$ character is displayed.

An example of a Specify Patternsfield is the Find Pattern field in
the Timing Trace Specification menu.

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

3-18

Front-Panel Reference



When you place the cursor on the Find Pattern field and press
SELECT, you will seethe following pop-up menu appear.

1Specify Pattern:
XXXX

Figure 3-12. Find Pattern field Pop-up

When the pop-up is open, enter your desired pattern from the keypad
(including don’t cares). When you finish entering your pattern, close
the pop-up by pressing SELECT.

Specifying Edges You can select positive-going ( 4 ), negative-going ( | ), or either edge
(I ) as part of your trigger specification. Y ou specify edgesin the
Timing Trace Specification menu by placing the cursor on the Then
find Edge field under the desired label and pressing SELECT. You
will seethe following menu.

Specify Edge:

Figure 3-13. Edge Pop-up

Y ou 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
aarmed if you see adifferent number of unassigned bits, it merely
means the number of bitsin your label is different than the number in
the label for this example.

To select adesired edge, place the cursor on your desired bit position
in the pop-up and press SELECT until you see the desired edge, or
unassign (.) the bit. Pressing SELECT changes the bit sequentially
from (.) to | to 4 to | and back to (.).

HP 1652B/1653B Using the Front-Panel User Interface
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System Configuration Menu

Introduction This chapter describes the System Configuration menu and pop-up
menus within the System Configuration menu.

The purpose and functions of each field are explained in detail, and we
have included illustrations and examples to make the explanations
Clearer.

System The System Configuration menu can be considered a system level menu
Configuration 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
Menu 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.

®e © o o o

In this menu, you configure your logic analyzer in one of nine ways:

Timing analyzer only.

State analyzer only.

Up to two scope channels.

Two state analyzers.

Onetiming analyzer and one state analyzer.

Timing analyzer with up to two scope channels.

State analyzer with up to two scope channels.

Two state analyzers with up to two scope channels.
Onetiming analyzer, one state analyzer and up to two scope
channels.

HP 1652B/16538 System Configuation Menu
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Accessing the
System
Configuration
Menu

System Configuation Menu

4-2

The System Configuration menu for the HP 1652B Logic Analyzer is
shown below.

System Canfigurstien

Andlyzer 1 Analyzer 2 0scilloscops
Nome: Neme
Tupe: Tuge: (fuioscaie )

un-s:lgz:g Anslyzer

( Pod 1) ({ Pod 5 ) ( Pod 2 R
. )

................................ oo )
Pod 3

ooooooooocoooo)

R

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

The System Configuration menu is the default display when the logic
analyzer isturned on and the operating system has loaded. Once the
logic analyzer or scopeison and you are in a menu other than the
System Configuration menu, you access the System Configuration
menu by placing the cursor in the system access field in the upper left
comer and press SELECT. This field will be displaying either the
scope, Machine 1, Machine 2, or a user-defined name for the current
analyzer machine before you press SELECT.

Y ou then place the cursor on System in the pop-up menu and press
SELECT. When the pop-up closes the System Configuration menu
will be displayed.

HP 1652B/1653B
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System
Configuration
Menu Fields

Name field

Alpha Entry pop-up /

Name

HP 1652B/1 653B
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The System Configuration menu fields are described in the following
paragraphs.

P
System Configuratiem
Anelyzer | anslyzer 2 Osciliosceps
Nome
Type: [ STBLS ] Type: [
Alphs Entry ]

nls:lsncd Anslyzer
RECDEFGRIJKLINOPORSTUVANYZ | tH

EBB

CHACHTME 1 3

Figure 4-2. Alpha Entry Pop-up Menu

Y ou name an analyzer by selecting the Namefield under it. An Alpha
Entry pop-up menu will open as shown above. The pop-up contains a
row of alpha characters, arow of numeric characters, two arrows, and a
box at the bottom of the menu in which the name appears. In the name
box is an underscore marker. This marker indicates in what space your
next selection will be placed.

You can name the analyzer in one of two ways. The first way is to
position the cursor over the desired character in the pop-up using the
KNOB, then press SELECT. The character appears in the name box.

The second method is to use the keypad on the front panel. With this
keypad you can enter the letters A through F and the numbers 0
through 9 instead of using the characters in the pop-up.

System Configuation Menu
4-3



Type Pop-up

Type

lln-nlan-a Analyzer
( Pod_| ) ( Pod S B Pad 2 A
L | 2

The arrows in the pop-up move the underscore marker forward or
backward. To move the marker forward, position the cursor over the
right-pointing arrow and press SELECT. To backspace the marker
position the cursor over the left-pointing arrow and press SELECT.

You can also move the underscore marker with the ROLL keys and the
KNOB. Pressing the left/right ROLL key activates the marker.
Rotating the KNOB places the marker under the desired character.

Y ou can replace a character with a space in one of two ways. Position
the cursor over the space in the pop-up and press SELECT, or press
the DON'T CARE key on the front panel.

If you want to erase the entire entry and place the underscore marker
at the beginning of the name box, press the CLEAR ENTRY key on
the front panel. When you have entered the correct name, position the
cursor over Done and press SELECT.

The Type field defines the machine as either a state analyzer or a
timing analyzer. When thisfield is selected, a pop-up selector menu
appears. Y ou choose the machine type by using the KNOB to move the
cursor within the menu to the desired selection and pressing SELECT.

System Configuration

fAnatyzer 1 Analyzer 2 Oscilloscope
Name [HACHINE 1 | Nome: [AACHINE 2
Type: [9T1 Typer [T ] D
v Timin
State G

Figure 4-3. Type Pop-up Menu

System Configuation Menu HP 1652B/1 6538
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Scope On/Off

Autoscale

HP 1652B/1653B
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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 field appears for the timing analyzer in the System
Configuration menu only. When you select Autoscale, a pop-up
appears with two options: Cancel and Continue. If you select Cancel,
the autoscale is cancelled and control is returned to the System
Configuration menu.

System Configuration

Analyzer 1 anslyzer 2 Oscilioscope
Neme: Neme: [HACHINE 2

Tupe: Tupe:

[Concel |
Continue
- unlsll”:g Analyzer

( Pod § ] [4 Pod 2 b

................................ |
Pod 3

R

( Poga )

Autoscale Pop-up i)

Figure 4-4. Autoscale Pop-up Menu

If you choose Continue, autoscale configures the Tii Format, Trace
Specification, and the Timing Waveforms menus. Autoscal e searches
for channels with activity on the assigned pods and displays them in the
Waveforms menu.

Autoscale for the scopeislocated in al main menus. When Continueis
selected, the Channel, Trigger, and Waveforms displays are
automatically configured. More information on scope autoscaleis
located in chapter 23, “Channel Menu.”

System Configuation Menu
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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.

Pods Each pod can be assigned to one of the analyzers. When the HP 1652B
Logic Analyzer is powered up, Pod 1 isassigned to Analyzer 1 and Pod
5isassigned 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.
System Configuratien
Anelyzer 1 analyzer 2 Oscilioscope
Neme: Neme (HACHINE 2]
Tupe: Tupe:
Qulzaln)
- """"j;ig Anslyzer
l%:::! Sy = (2
4 unessigned jo/ 0 \esmoooooooooores J L-‘--;,,-n--) ------ J
/ O
Pod Assignment Pop-up

System Configuation Menu
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Figure 4-5. Pod Assignment Pop-up Menu
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Where to Go
Next
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When you complete the system level configuration for the logic
analyzer in this menu, you need to complete the individual analyzer
configurations for analyzer 1, analyzer 2, or scope. To configure an
individual analyzer you will normally configure the Format menu first
and then the Trace menu. For the scope you configure the Channel
menu first and then the Trigger menu.

Configuration menus for the timing analyzer start at chapter 16. For the
state analyzer, menus start at chapter 8 and for the scope, start at
chapter 22.

System Configuation Menu
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1/0 Menu

Introduction This chapter describes the I/O and pop-up menus that you will use on
your logic analyzer. The purpose and functions of each menu are
explained in detail, and we have included many illustrations and
examples to make the explanations clearer.

The I/O menu allows you to perform 1/0 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.

Accessi ng the Y ou can access the 1/0O menu from any other menu in the system by

1/0 Menu pressing the I/O key on the front panel. Use the KNOB toroll the
cursor through the menu. When the cursor is positioned over the
option you desire, press SELECT. It lists the following options:

Done
Print Screen
Print All

Disk Operations
I/0 Port Configuration
External BNC Configuration
(Y IR

To exit the I/O menu, position the cursor over the Done option and
press SELECT. Thisreturns you to the menu you were in before you
pressed the 1/0 key.

HP 1652B/1653B /0 Menu
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Print Screen

[
Print All

I/0 Menu
52

Note g

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.

The Print All option prints not only what is displayed on screen but
what is below, and, in the Format Specification, what is to the right of
the screen at the time you initiate the printout.

Make sure the first line you wish to print is on screen when you select
Print All. Lines above screen will not print.

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

o Timing Format Specification
State Format Specification
State Trace Specification
State Listing

Disk Directory

o Symbals

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.

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 afile
from your disk, store afileto your disk, or format adisk. The following
pages describe the disk operations. For additional information on the
disk operations, refer to Chapter 6, “Disk Drive Operations.”

When you select Disk Operations, a new menu pops up. Thismenu is
divided in two sections separated by a horizontal line. The top section
displays the disk operation that isto be performed and the file or tiles
that will be affected.

The bottom section displays the files on the disk in alphabetical order.
It also states the type of the file and a description, if one was specified
at storage. If nodiskisin thedisk drive or if the disk is not a supported
format, the appropriate message will be displayed.

File Field
. Disc tpersiions
Operations
Field_—— [§  LCosd | trom ri1e [CHPDIFE
(Execsis
Eileospe  Tuge Descriotion
CHARTt A 02t_config DEMO! FOR CHARY _ UPCOUNT
Arrow CHART! _E 1650/1_tonf 19 DEMOT FOR CHART . UPCOUNT
CHART2.8 021_conr1g DEMD2 FOR CHART . UPOGHNCOUNT
CHART2_E 1680/1 conf1g DEMD2 FOR CHART _ UPDONNCOUNT
CHART3D 021.config DEMD3 FOR CHART
CHARTIL 1650/ 1canf tg OEMO3 I'OR CHART
o CHPOIF E 165071 _conf Ag COMPARE W/ DIFFERENCES ‘
MULTISIN.B 021_config SINE AND SINE 2X
. MULTISIN.D 011.config SINE AND SINE 2X
Files on HULTISIN_E 16%0/1._config SINE AD SINE 2¢
. HULTISIN 000_conf Ig SINE AND SINE 2%
Dlsc-————““'"l’ SIN.05.B 021.conf g SINE NITH 'S DEGREE INCREMENTS
SIN.I0.B ozi_contig SINE NITH U DEGNKEE INCRETERTS
SIN10E 1650/1.conf g SINE WITH 10 DEGREE INCREHENTS
SYSTEN_ 16500055 tom HPIE500A Sysiem Softusre V02 1B

HP 1852B/1653B
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Halfway down the bottom display are arrows at each side of the screen.
These arrows tell you which fileis to be operated on. To roll through
the list of files, press the up/down ROLL key and rotate the KNOB.
Thefile that is between the arrows in bol dface type also appearsin the
FILE field in the top section of the display.

/0 Menu
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The top section of the menu contains different types of fields. Pressing
the Done field exits the Disk Operations menu and the 1/Q menu,
returning you to the menu you were in before you pressed the L/O key.
The field on the left-most side of the display is the operations field. It
tells you which disk operation is to be performed. Next to that will
usualy be one or two file fields that tell you which file or files are to be
acted upon. For several operations another field will appear in the top
section.

The Execute field executes the disk operation appearing in the
operations field. For non-destructive operations, when Execute is
selected the operation is immediately performed. For destructive
operations a pop-up appears with two options: Cancel and Continue.
Cancel lets you change your mind before the action is taken preventing
any data from being lost mistakenly. Continue executes the operation.

If you select the operations field, you will see a pop-up menu with nine
options for disk operations, as shown. Each operation will now be

discussed in detail.
Disc Speratioas
T trom r11e [CHROTFE ]
ore
AutlcTowd
Copy Tuce 2 ;
[Dupiicate bisc |
Fack blec 021_conl | DENOIFOR C H R R T _ UPCOUNT
Reneme 1650/1_cont DEMQIFOR CHRRT UPCOUNT
Purgs 021._conf | DEMO2 FOR c H R R T - UPDOWNCOUNT
Tormet Disc 1630/1_conf | DENC2 FOR CHART .. LPDOMNCOUNT
021_conf | DEMO3 FOR CHRRT
CHART3_E 1650/1.conT |1 DEMQ3 FOR CHART
. CPOIFE 1650/1.conf | COMPARE W/ DIFFERENCES [}
MULTISIN.D 021_cont | SINE RND SINE 2
MULTEISIN.D O11_conf SINE AND sINE 2¥
NULTISIN_E 1650/ 1_conf | SINE AND SINE 2X
NULTISIN. 000_con{ | SINE AND SINE 2X
SIN_OS.B 021_conf{ SINEWIT" SDEGREE INCREMENTS
SIN_10.B 021_conf | SINE NITHIO DEGREE INCREHENTS
SIN10E 1650/1_conf | SINE wiITH 10 DEGREE INCREMENTS
SYSTEN. 16500A-sus L4 HP16500A Sus 1am Sof tuere™ 0 2 1B

Figure 5-2. Disk Operations Pop-up Menu
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Load

Store

HP 1652B/1653B
Front-Panel Reference

The Load operation allows you to load configurationfiles (including
symbol tables), and inverse assemblers from a disk. Executing aLoad
operation loads the logic analyzer with the file whose name appearsin
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 L oad operation is executed, a message “ L oading file from disk”
appears at the top of the display. After thetile has been loaded, this
message is replaced by “Load operation complete.”

Disc Operotions

from ri1e [CHPDIF_E
Figure 53. Load Operation

The Store operation allows you to store al the setup information, data
and inverse assembler links for the analyzer in a configuration tile. You
cannot store information for only one of the internal analyzers. The
information and data present in the logic analyzer at the tune the Store
isinitiated is stored on the disk.

When you select Store from the operations pop-up menu, the top
section of the Disk Operations menu looks similar to that shown in
figure 5-4. In addition to the operations andfile fields, there is aFile
description field. Y ou can write an optional description of the file you
are storing in thisfield. A file description is not necessary but may help
identify afile 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 afile with three

exceptions: you can enter up to 32 characters, start the description with
anumber, and enter spaces.

1/0 Menu
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Autoload

When you Execute the Store operation, the message “ Storing
configuration to disk” appears at the top of the display. After thefile
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 itsfile type and adescription, if you gaveit one.

Bisc Dpsratisns

_Store ] to f11e [INVERSED ]
File description [TINING STATE HIXED DISPLAYS

Figure 54. Store Operation

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 thisfield, a
pop-up menu appears with the choices Enable and Disable. Enable
causes the specified file to be automatically loaded at power up.
Disable prevents any file from being loaded at power up.

disc Operstioms

[ Autcioed  |[Enadie | 1110 [CHARTIE |
Current autcload status : Disablec .m,
Current autcload file -

Figure 6-5. 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
appearsin thetilefield. The other method is to select the file field and
use the Alpha Entry pop-up menu and the front-panel keypad to enter
the name.

Below the operations and file fields are two information lines. The first
line indicates the status of autoload ( Enable or Disable ), and the
second line tells you which file, if any, is enabled for autoload. When
you select either Enable or Disable the autoload status of afile will not
change until you select Execute.

When you select 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 autoload file line will state the name of the
file.

HP 1652B/1653B
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Also, atile labeled AUTOLOAD is added to the bottom section of the
display. Thisfile is not aconfiguration file. It contains information the
logic analyzer needsto load the chosen file at power up. If you disable
autoloading, the tile labeled AUTOLOAD does not disappear. You
must Purge it to erase it from your disk. The Purge disk operationis
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 afile 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.

Pisc Operations
Copy fite SYSTEH_03! to |SYSTEM_031

Figure §-6. Copy Operation

Notice that there are twofile fields. Y ou can specify the file you are
copying from and the file you are copying to. When you select either
filefield, you will get an Alpha Entry pop-up menu. Y ou can usethis
menu and the keypad on the front panel to enter the name of thefile.
For thefile that you are copying from, it is usually easier to use the
up/down ROLL key and the KNOB to select one of the files on the
disk rather than to use the Alpha Entry menu.

When you select Execute you will see a pop-up that tells you to insert
the disk onto which you want to copy the file. There are also two fields
in the pop-up. One is labeled Continue. Y ou select Continue after you
have inserted the disk and are ready to copy the file. The other field is
labeled Stop. Selecting the Stop field halts the copy and returns you to
the Disk Operations menu.

If you insert the destination disk and select Continue, the file will be
copied. If the file is long, you might have to swap the source and
destination disks again. The logic analyzer tells you if you need to
reinsert the source disk to continue copying the file. You can also copy
to the same disk, making the source and destination disk the same.

/O Menu
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Duplicate Disk

I/O Menu
5-8

The Duplicate Disk operation allows you to duplicate all the files on
one disk to another. When you select this option, only the operations
field appears in the top section of the Disk Operations menu. The disk
is automatically formatted in this operation.

Disc Operatioms Coane)

Duplicate Disc

Figure §-7. Duplicate Disk Operation

When you select Execute, you will see apop-up with amessage telling
you what occurs when a disk is duplicated. The pop-up also contains
two fields: Cancel and Continue. Cancel stops the duplicating process
and returns you to the Disk Operations menu. Continue executes the
operation. If you select Continue, the display goes blank except for the
message “Insert source disk « hit select when ready.” Insert the disk you
want to duplicate and press SELECT. After the logic analyzer reads
the disk, it displays the message “Insert destination disk - hit select
when ready.” Insert the disk to which you want to copy and press
SELECT. The analyzer will tell you that it’s writing to the disk.

buplicate Disc

Duplicets disc uses all of system rem to help speed up
the process of duplicating discs. This will DESTROY

the current configuretion and dats and will require o
reboat of the system when duplication is compiete.
Cancet)

Figure 58. Duplicate Disk Pop-up Menu

The process of duplicating adisk is an iterative one; i.e., more than one
swapping of disks may be necessary before all files are transferred. If
this is the case the logic analyzer will repeat the message telling you to
insert the source disk. Insert the source disk and press SELECT. The
analyzer remembers where it stopped duplicating the first time and
starts reading from that location. When the analyzer is ready, insert the
destination disk and press SELECT. Y ou will never have to swap disks
more than three times.

HP 1652B/1653B
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Pack Disk

Rename
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After the duplication process is complete, the logic analyzer displaysa
message telling you what to do next. If you want to copy another disk,
pressthe 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 afileis purged, it is not removed from the disk
even though it doesn’t appear in the Disk Operations menu. Packing a
disk moves files up, creating space at the bottom of the disk memory.

When you select Pack Disk, the top section of the Disk Operations
menu looks similar to that shown below. Selecting Execute starts the
process. After the packing is completed, the message “Disk packing
complete” appears at the top of the screen.

Disc Operations

Pack Disc

Figure 59, Pack Disk Operation

The Rename operation lets you rename afile. When you select this
option, the display will look similar to that shown in figure 5-10.

You will see afile field that tells you what the old name of thefile is,
and afile field that tells you what the new name will be. If you select
either one of thefile fields, an Alpha Entry pop-up menu appears. Y ou
can use this menu and the keypad on the front panel to enter the name
of thefile. 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.

/0 Menu
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To start the rename operation, select Execute. The file will be renamed
and relocated alphabetically in thefile list in the bottom section of the
Disk Operations menu.

If you try to rename afile with aname that already exists, a message
will tell you that a file dready exists with that name, and the file will not

be renamed.
Pisc Gperatiens Gons)
[ wReneme | rt1a [CAARTZE | to [CHARTS-E ]

GsevteD

Figure 5-10. Rename Operation

Purge The Purge operation allows you to delete afile from a disk. When you
select this option, the display will ook similar to that shown below.

Thefile field contains the name of the file to be purged. Y ou can
changethefilein thisfield either by positioning the cursor on the field
and selecting it to access an Alpha Entry pop-up menu, or by using the
up/down ROLL key and the KNOB to move among the files.

When you select Execute you will see a pop-up with the choices
Cancel and Continue. Cancel lets you stop the Purge operation and
returns you to the Disk Operations menu. Continue purges the file
whose name appearsin the file field.

!! A purged file cannot be recovered. Make sure the file that is being
Note purged is the correct one.
s1sc Operations
[ Furge ] r11e [CRRRTZE ]

Figure 5-1 1. Purge Operation

[/O Menu HP 1652B/1653B
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Format Disk The Format Disk operation formats adisk, purging all previousfileson

Note @

HP 1652B/1653B
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the disk. When you select this option, the display will look similar to
that shown in figure 5-12.

Selecting Execute gives you a pop-up with the choices Cancel and
Continue. Cancel stops the format operation and returns you to the
Disk Operation menu. If you select Continue, the disk will be
formatted. The message “Disk format in progress’ will appear at the
top of the screen. When the formatting is complete, all the files will be
deleted.

Formatting a disk purges all the files on the disk. Make surethe disk is

the correct one to be formatted because purged files cannot be
recovered.

Pisc Operations
Formet Disc

Figure 6-12. Format Disk Operation
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1/0 Port
Configuration

The IYO 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 1/0 Configuration option
and press SELECT, you will see the menu shown in figure 5-13.
Externsl 1/0 Fnrl-Cnnﬂgurnl"

Printer connscted to [RS-232-C | Controller connscted 1o

RS~232=C Configuratien

Protecol | XON/XOFF

HPID Configuration

HPID Address

1/0 Menu
5-12

stop Bits + [T ]

Pority
Dote Bits ¢ ]

Psinter Informstian

Printer Paper utdth :

Figure 513. External 1/Q Port Configuration Menu

The HP 1652B/53B is equipped with a standard RS-232C interface and
an HP-IB interface that allows you to connect to a printer or controller.
Connecting a controller gives you remote access for running
measurements, up-loading and down-loading configurations and data,
and outputting to a printer. The controller interface is explained in

more detail in the HP 1652B/1653B Programming Reference Manual.

Various HP-I1B 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 YO Port
Configuration field to display the External I/0O Port Configuration
menu. When the menu appears, select either field at the top of the
menu to switch the interfaces between a printer and a controller.
Whenever you change the con&ration for one interface, the other
interface automatically changes to the opposite configuration.

External I/0 Port Configuration

Printer connected to |RS-232-C Controller connected to

Figure 6-14. Interface Configurations

The HP-IB printer must be set to Listen Always for the HP-1B
interface. In this mode, no HP-IB addressing is necessary. There are
two fields at the bottom of the menu that allow you to select the printer
type and paper width.

The HP-IB interface

The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard's
implementation of IEEE Standard 488-1978, “Standard Digital
Interface for Programmable Instrumentation.” The HP-IB is a carefully
defined interface that simplifies the integration of various instruments
and computers into systems. It uses an addressing technique to ensure
that each device on the bus (interconnected by HP-IB cables) receives
only the data intended for it. To accomplish this, each device is set to a
different address and this address is used to communicate with other
devices on the bus.

Selecting an Address. The HP-IB address can be set to 32 different
HP-1B addresses, from 0 to 31. Simply choose an address that is
compatible with your device and/or software. The defaultis 7.

HP 1652B/1653B IO Menu
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Integer Entry Pop-up

/O Menu
5-14

To select an address:

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

l
External X/0 Port Conflguration

Printer connscteo to | RS~232-C Controller connected to HFIB

R5~232-C Configurelion HP1g Confiquration

Protocal ¢ [ XON/| gatager Entry
stop ite [
-

Peart NDN
Baud rete !
Deta Bits 8

Peinter Informetien

Printer Papar width :

Figure 5-15. Integer Entry Pop-up

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

3. When you are finished entering the HP-IB address, select Done.
The pop-up closes, placing your selection in the appropriate field.

The RS-232C Interface

The RS-232C interface is Hewlett-Packard’s implementation of EL4
Recommended Standard RS-232C, “Interface Between Data Terminal
Equipment and Data Communications Equipment Employing Serial
Binary Data Interchange.” With thisinterface, datais sent one bit at a
time and characters are not synchronized with preceding or subsequent
data characters. Each character is sent as a complete entity without
relationship to other events.

Protocol. Protocol governs the flow of data between the instrument and
the external device. The protocol options are None and XON/XQFF,

The default setting is XON/XOFF.,

HP 1652B/16538B
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None
XON/XOFF

Figure 5-16. Protocol Pop-up Menu

With less than a 5-wire interface, selecting None does not allow the
sending or receiving device to control how fast the data is being sent.
No control over the data flow increases the possibility of missing data
or transferring incomplete data. With afull 5-wire interface, selecting
None allows a hardware handshake to occur. With a hardware
handshake, hardware signals control data flow. The HP 13242G cable
alows the HP 1652B/1653BA to support hardware handshake.

With XON/XOFTF, the receiver controlsthe dataflow. By sending
XOFF (ASCIl decemal 19) over it's transmit data line, the reciever
requests that the sender disables data transmission. A subsequent
XON (ASCII decimal 17) alows 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 arel, 1.5, or 2 stop bits per character. The
default setting is 1.

Figure 517, Stop Bits Pop-up Menu

Parity. The parity bit detects errors as incoming characters are
received. If the parity bit does not match the expected value, the
character is assumed to be incorrectly received. The action taken when
an error is detected depends on how the interface and the device
program are configured.

HP 1652B/1653B I/0 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 None, Odd, or Even. The

default setting is None.

None
0Odd
Even

Figure 5-18. Parity Pop-up Menu

Baud Bate. 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 to19.2k.

The default setting is 9600.

110
300
600
1200
2400
4800
9600
19200

Figure 5-19. Baud Rate Pop-up Menu

Printer. Y ou can specify which printer you are using by selecting the
Printer attribute field and choosing one of the optionsin 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.

HP 1652B/1653B

/0 Menu
Front-Panel Reference

5-16



External BNC
Configuration
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ThinkJet

Quietdet

LaserJet
Alternate

Figure 5-20. Printer Pop-up Menu

Paper Width. The logic analyzer offerstwo options for paper width: 8.5
and 13.5 inches. Sdecting the Paper Width attribute fidd gives you a
pop-up with which you can make your choice.

8.5"
35 |

Figure 5-21. Paper Width Pop-up Menu

The HP Thiiet 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 L aserJet

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 sizeisrequired.

On the rear panel of the logic analyzer are two BNC connectors. One
BNC isaninput for an external trigger source. The other is used to
output atrigger source. The External BNC Configuration option in the
I/0 menu identifies one of the two internal machines or scope to be the
trigger source for an external instrument.

When you select this option you will see a field next to the words “BNC
output armed by.” Selecting this field gives you a pop-up with either
two or three options. One option is Off. Thisindicates that the logic
analyzer will not trigger an external instrument. The other options are
the internal analyzers, listed by name. Y ou can select the analyzer for
triggering your external instrument by using the KNOB to position the
cursor on the appropriate name and pressing SELECT.

/0 Menu
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Self Test
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i
Note %

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

The Self Test option in the I/O menu allows you to run a self test on the
logic analyzer. The self test ison 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 containstwo fields: Cancel and Start

Self Test. Cancel lets you change your mind about running the sdf test.
Selecting thisfield returns you to the I/Q menu. Selecting the Start Self
Test field causes your logic analyzer to load the self test from the disk
and run through it. Before selecting this field you must insert the
master disk with the self test on it.

Running the self test destroys all current configurations and data.
M ale sure that you save any important configurations on adisk before
running any of the self tests.

For a description of the individual self tests, refer to appendix E, in
volume 2 of this manual.

HP 1652B/1653B
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Disk Drive Operations

Introduction This chapter describes the disk operations of the HP1652B/53B in a
task format. The disk operations are described in detail in chapter 5.

I
The Disk Nine disk operations are available:

Ope.ratlo ns e Load- Instrument conligurations and data can be loaded from
Available the disk. Inverse assemblers can be loaded.

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

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

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

o Duplicate Disk « All files from one disk are copied to another
disk. Thedirectory 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.

o Pack Disk « Thisfunction packs files on a disk. Packing removes
all empty or unused sectors between files on adisk so that more
spaceisavailablefor files at the end of the disk.

o Rename . Any filename on a disk can be changed to another
name.

. Purge - Any file on adisk can be purged (deleted) from the disk.

. Format Disk - Any two-sided 3.5-inch floppy disk can be
formatted or initialized. The directory and al 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 operaions, you
may have to specify additiona information. This information is entered
by selecting the appropriate fields displayed for each disk operation.
Disk operations are initiated by sdlecting 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, €tc.).

If executing a disk operation could destroy or damage a file, another
pop-up appears with the options Cancel and Continue when you select
Execute. If you don't want to complete the operation, select Cancel to
cancel the operation. Otherwise, select Continue and the operation will
be executed.

Disk Drive Operations HP 1652B/1653B
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Accessing the
Disk Menu

HP 1652B/1653B
Front-Panel Reference

To display the Disk Operations menu, press the I/0 menu key.

When the 1/O pop-up menu appears, place the cursor on Disk
Operationsand press SELECT. You will seethe Disk Operations
menu.

5 S
Disc Gpersiions
trom r110
Ellaname Juoe Description
. DRAMTEST 165071 _config TIMING DEMO ’
M IXEDOEHO 1650/1.conf 1 g MIXED MODE DEMO
| = _

Figure 6-1. Disk Operation Menu
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|
Selecting a
Disk Operation

To select adisk operation, placethe cursor on the field directly below
Disk Operations and press SELECT. You will see the following
pop-up:

Load
Store
Autol oad
Copy
Duplicate Disc
Pack Disc
Rename
Purge
Format Disc

Figure 6 =« 2. Disk Operations Pop-up Menu

When the pop-up appears, place the cursor on the operation you want
and press SELECT. After you select an option, the pop-up closes and
displays the fields required for your operation. For example, select
Store. The Disk Operations menu now looks like this:

Rt ————— |
Disc Operotiens
—STere ] to f11s [DREST ]
Fila description [ ] CExecute )
Fligpname  Tupe Rascrigtion
¢ DRANTEST 165071 config TIMING DEMO .
NIXEDOENU 1850/ 1.config HIXED NODE DENMO
I __
Figure 63. Store Operation
Disk Drive Operations HP 1652B/1653B
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Disk Operation
Parameters
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The disk operation parameters consist of the information that the disk
operation acts upon. They tell the logic analyzer the names, types, and
descriptions of files. To change these parameters, select the
appropriate field and the field will either toggle to the opposite
function or a pop-up will appear. If a pop-up appears, select the
appropriate option or enter data with the keypad.

Toinitiate the disk operation function you have selected, place the
cursor on Execute. A pop-up appears with Continue and Cancel. To
continue, place the cursor on Continue and press SELECT. To cancel
place the cursor on Cancel and press SELECT. The Autoload, Pack
Disk, and Rename functions immediately execute because they are not
destructive to the files. These functions do not give you the Cancel and
Continue options.

pisc Operations
Copy rive [ORANTEST to [DRARTEST
Fllensme Type Dascriotion
» DRANTEST 1650/1 _conl g TIMING DEMO .
RIXEDDENO 165071 _conf ig HIXED NODE DEMO
_

Figure 64. Disk Operation Parameters
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Installi ng a Included with the HP 1652B/53B is a blank 3.5-inch flexible disk for

Blank Disk your own use. To install the blank disk, hold the disk so that the
Hewlett-Packard label is on top and the metal auto-shutter is away
from you. Push the disk gently, but firmly, into the front disk drive until
it clicks into place.

% The HP 1652B/53B disk drives use the gray Hewlett-Packard

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 6-8, Installing a Disk

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

Disk format it. Formatting marks off the sectors of the disk and creates the
LIF (Logica Interchange Format) directory on the disk. If you initiate
a Duplicate Disk operation, the logic analyzer will automatically format
the destination disk.

1] J The HP 1652B/53B does not support track sparing. If abad track is
Note found, the disk is considered bad. If adisk 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.

Disc Operatioms
Formet Disc
Elisname Tupe Dascription

Ne files...

Figure 6-6. Format Disk Operation

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

o If thisisanew disk, or adisk formatted by adisk drive not using
the LIF format, the menu will display UNSUPPORTED DISK
FORMAT on the lower portion of the menu.

o If thedisk isaready 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 aready has files, alist of file names appear on the
lower portion of the menu aong with a file type and description.

If any of the listed files need to be saved, copy them to another disk
before initiating the Format Disk function. To initiate the Format Disk
function, select Execute. When the pop-up appears, select Continue
and the instrument will format the disk. Otherwise, select Cancel to
cancel the Format Disk operation.

) w Once you press Continue, the Format Disk operation starts and
Caution permanently erases al the existing information from the disk. After
that, there is no way to retrieve the original information.

Disk Drive Operations HP 1652B/1653B
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Storing to a
Disk

Note %
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The Store operation allows you to store your configurations and data to
a file with adescription of its contents. Y ou must assign afile name for
each file in which you wish to store data.

Select the Store operation.

Disc Uperations
[T Store ] to fils [ABCDEFACDE |
File description | ] CExscute)

Eilenome = Jupe [T 113 T-T U1 T, S —

* DRANTEST 165071 config TIMING DEMO .
HIXEDDENQ 1650/1_conf1g HIXED NODE DEMQ

Figure 6-7. The Store Operation

To name your file, place the cursor on the field to theright of “to file”
and press SELECT. The Alpha Entry pop-up appears.

Enter afilename that starts with aletter 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 afile description is the same process as naming afile except
you can enter up to 32 characters, start the description with a number,
and enter spaces between characters.

Thefield for “file description” makesit 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 andfile 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 anew configuration and data to an existing tile, they are
Caution written over the origina information “DESTROYING” the original
information in that file.

Disk Drive Operations

HP 1652B/1653B
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The Load
Operation

Note %

HP 1652B/1653B
Front-Panel Reference

The Load operation allows you to load previously stored configuration

and data from afile on the disk.

Select the Load operation.

disc Operetisns

Losd from file [ AUTOLOAD

‘ Exscuts

Flienems Iupe

Description

* AUTOLOAD switolosd ftle

DEFAULT 1850/ 1.config
HP1650_LTR 165071 .conftg
1680001 inverse_csien
168020_1P inverse.ossem
18036687 inverse_essen
Iz8o.1 inverse.ossem
SETUP_1 165071 _config
SETUP_2 165071 _config

siatus: DISABLED L]
LOAD THIS FILE TO DEFAULT THE LA
ACQUIRE HP1650 CHARACTERS

68000 IA FOR INTERFACE 1-0
60020 INVERSE ASSEMBLER 1.0
680386 1A WITH BOXA7 1.0

280 IR FOR INTERFACE 1.0
STATE/TINING FORMAT
STATE SYNBOLS DEF INED

Figure 68. The Load Operation

The Load operation is type dependent. This means that you cannot
load a system file. For example, if you try to load the file “ SY STEM-,”
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 appearsin the field to the right of “from

file”

Another way to enter the name of the file in the fjeld to the right of
“fromfile” isto select thisfield. When the Alpha Entry pop-up appears,

enter the correct filename.
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Renaming a File
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The Rename operation allows you to change the name of afile. The
only restriction is that you cannot rename afile 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.

Pisc Operatisas
T Reneme ] rive [AUTOLGAG ] 1o [RECDEFACDE |
Flienome __  Iyps Description
* AUTOLOAD sutolond_f1le status: DISABLED .
DEFAULT 1650/1_canlig LOAD THIS FILE TO DEFAULT THE LA
HP1650_L TR 1650/1_canftg ACOUTRE WP 1650 CHARACTERS
1680001 inverse_sssem 68000 IA FOR INTERFACE 1.0
168020_IP inverse_assem 68020 INVERSE ASSEMBLER 1.0
16036587 tnverse_sssem 80386 1A WITH BOXA7 1_0
1280_1 tnverse_cssem 280 IA FOR INTERFACE -0
SETUP_1 1650/1_conf1g STATE/TINING FORMAT
SETUP_2 1650/1_conf1g STATE SYRBOLS DEF INED

Figure 69. Renaming a File

Use either the KNOB or the Alpha Entry pop-up to enter the filename
you wish to change in the field to the right of “file.”

Move the cursor to the field to the right of "to" and press SELECT.
When the Alpha Entry pop-up appears, enter the new file name. When
you have completed entering the new file name, you initiate the rename
operation by placing the cursor on Execute and pressing SELECT. The
rename operation immediately executes and when it is completed, an
advisory “Rename operation complete” is displayed.

HP 1652B/1653B
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The Autoload
Operation

]
Note %

HP 1652B/1653B
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Autoload allows you to designate a configuration file to be loaded
automatically the next time the HP1652B/53B is turned on. When the
Autoload operation is enabled, your designated configuration fileis
loaded instead of the default configuration file. This process allows you
to change the default configuration of certain menus to a configuration
that better fits your needs.

Select the Autoload operation. To enable Autoload, select the Disable
field and when the pop-up appears, select Enable.

With the up/down ROLL key and KNOB or the Alpha Entry pop-up
enter the name of the configuration file you wish to load in the field to
theright of “File” and select Execute. The Autoload functionis
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 autoload file on the disk. If
an enabled autoload file is present on the disk, the logic analyer will
load this configuration file instead of the standard configuration file.

Pisc Operations
[ Aurotess J[Enabie ] rire [AOTOCOAD
Current sutolond stetus ' Enabieg
Current outoicad file : _AUTOL 0AD
Ellename _  Tuype Deascription
> AUTOLORD sutolosd_file slatus® ENADLED file: AUTOLOAD o
DEFAULT 1650/ 1_config LOAD THIS FILE TO DEFAULT THE LA
HP1650_LTR 1850/1_config ACQUIRE HP1650 CHARACTERS
1660001 inverse_sseem 68000 IA FOR INTERFACE 1.0
168020._1P inverse_assem 68020 INVERSE ASSEMBLER 1.0
18038687 inverse_assem 60386 1A WITH BOXB7 -0
1280_1 inverse_osyem I80 IA FOR INTERFACE 1.0
SETUP_1 1650/1..conftg STATE/TINING FORMAT
SETUP_2 1650/1..eonfiyg STATE SYMAOLS DEFINED

Figure 6-10. Autoload Operation Enabled

To disable the Autoload operation, select enable and when the pop-up
appears, select disable. When the pop-up closes, select Execute and
the Autoload function is disabled.
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Purging a File Select the Purge operation to Purge (delete) a file. With either the
up/down ROLL key and KNOB or the Alpha Entry pop-up enter the
file you wish to purge in the field to the right of “file.” Select Execute
and when the pop-up appears, select Continue and the file is purged
from the disk.

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

Disc Spereotieas
[ Purge ] ri1e {AUTOLOAD
Ellenems = Type Descriplion
* AUTOLOAD wutolesd_file stelus: BISABLED .

DEFAULT 1650/ 1_config LOAD THIS FILE TO DEFAULT THE LA
HP 16501 TR 1650/1.¢config ACQUIRE HP16350 CHARACTERS
1680001 inverss_cssom 68000 IR FOR INTERFACE 1-0
166020..IP inverse_assem 68020 INYERSE ASSEMBLER 1-0
160386.87 1nverse_sssom BO386 IA WITH BOX8?7 10
1Z30..1 inverse_sssem Z80 IR FOR INTERFACE 1.0
SETUP ! 165071 _conf ig STATE/TINING FORNAT
SETUP_2 1650/1_conf1g STATE SYMBOLS OEF INED

Figure 611. Purging a File

Disk Drive Operations HP 1652B/1653B
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Copying a File

]
Note %
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The Copy operation allows you to copy a file to the same disk or
another disk. Select the Copy operation. With either the up/down
ROLL key and the KNOB or the Alpha Entry pop-up, enter the
filename you wish to copy in the field to the right of “file.” Select the
field to the right of “to” and when the Alpha Entry pop-up appears,
enter the name of the file you want to “copy to.”

Y ou can also copy afile to the same filename on another disk. To do
this, select the “To” filename field, press the CLEAR ENTRY key
place the cursor on Done and press SELECT. This copies the original
filenameinthe“To” filenamefield.

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 “Insert the source disk” appears, remove the source disk
and insert the destination disk into the disk driveif you are
copying the file to another disk. The cursor islocated on
“Continue,” so to continue, press SELECT; otherwise, place the
cursor on “Stop” and press SELECT. If you are copying to the
same disk, press “Continue” without moving the disk.

If thefile 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 sourcefile. It will then tell you when to
re-insert the destination disk and continue.

If the source file islarge (ie. System file) you should use the Duplicate
Disk operation. Duplicating large files using the Copy operation
requires changing disks many times. This invites the possibility of losing
track of the disk changes, which will destroy part or al of the files on
the source disk.

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.

visc Operatiens
Copy fite [AUTOLOAD | to [RABCDEFACDE
(TS

Eilename Tyoe [oT Tt T T

¢ AUTOLOAD sutolesd_ftie stetus: DISABLES L]
DEFAULT 1650/1_conf 1g LOAD THIS FILE TO DEFAULT THE LR
HP16S0_LTR 1630/ .canf g ACQUIRE HP 16350 CHARACTERS
1680001 inverse_ossem 68000 IA FOR INTERFACE 1-0
168020_IF inverses_assem 68020 INVERSE ASSENBLER 1-0
16030687 inversts_assen 60386 IA WITH Boxa7 1.0
1280.1 inverse_osven 280 IR FOR INTERFACE 1-0
SETUP_1 165071 _config STATE/TINING FORMAT
SETUP.2 165071 _cont ig STATE SYHBOLS DEF INED

Figure 6-12. Copy File Operation
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The Pack Disk
Operation

HP 1652B/1653B
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Select the Pack Disk operation. To pack the disk, select Execute.

Disc OGperstions

Pack Disc

(Execute

AUTOLOAD avtelend_file
DEFAULT 1650/1_conf1g
HP1650.L TR 1650/1.conf1g
1680001 inverse_sssem
168020.1P inverse.ossem
18038687 inverss_assem
1280_ inverse_assem
SETUP.I 1650/1.conf1ig
SETUP-2 1650/1conf1g

Ellenome . Tuge =~~~ Descriplion

stotus: DISABLED .
tono THIS: v e T o DEFAULT THELA
ACQUIRE Hp 1650 CHARACTERS

68000 IA FOR INTERFACE 1.0
66020 INVERSE ASSEMBLER 10
B0386 IA WITH BOXB7 1.0
2801 11 FORINTERFACE 1-0

STATE/TIMING FORNAT
STATE SYHBOLSpEFINED

Figure 613. The Pack Disk Operation

By deleting files from the disk and adding other files, you end up with
blank areas on the disk (between files) that are too small for the new
filesyou are creating. The Pack Disk operation packs the current files
together, removing unused areas from between the files so that more
spaceisavailablefor files at the end of the disk.
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Duplicating the
Operating
System Disk

Caution WI

]
Note %
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The Duplicate Disk operation allows you to duplicate all the fileson
one disk to another disk. Y ou use this operation to make a back-up
copy of your important disks so you won't lose important data in the
event the disk wears out, is damaged, or afileisaccidently deleted.

Select the Duplicate Disk operation and press Execute. When the
pop-up appears you will see the following advisory.

Duplicete Disc

Duplicate disc uses all of system ram tn help speed up
the process of dupliceting discs. This wWil) DESTROY

the current configuration aend dale snd Will require 8
reboot of the system uhen duplicetion is complete.

Figure 614. Duplicate Disk Pop-up

The original directory and files on the destination disk are destroyed by
the DUPLICATE DISK operation.

To continue, select Continue. Theinstruction “Insert disk to be
copied-hit select when ready” will be displayed. Insert the source disk
and press SELECT. The logic analyzer reads the source disk and
displays “Reading from source disk. Please wait..."

When the logic analyzer has filled memory or has read the entire

source disk, it displays “Insert destination disk-hit select when ready.’
Remove the source disk, insert the destination disk and press
SELECT. When the logic analyzer starts writing to the destination disk,
you will see ‘Writing to destination disk. Please wait..."”

If the destination disk has not been formatted, the logic analyzer will
automatically format the disk before it writesto it.

HP 1652B/1653B
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If the amount of data on the source disk exceeds the available memory
in thelogic analyzer, the logic analyzer will display “Insert the source
disk-hit select when ready” again, and you will need to repeat the
process of inserting the source disk, then the destination disk. Follow
the directions on screen until the entire disk is duplicated

When the entire disk is duplicated, you will see “Hit FORMAT key to
copy another disk or insert system disk and hit SELECT to reboot.” If
you are finished duplicating disks, insert the system disk and press
SELECT. Thelogic analyzer will load the system file and return you to
the System Configuration menu.

HP 1652B/1653B Disk Drive Operations
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Making Hardcopy Prints

Introduction The HP 1652B/1653B Logic Analyzersallow 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 datain the menus having
off-screen data.

This chapter shows you how to set up the logic analyzer's HP-1B and
RS-232C interfaces for printers. If you have a Hewlett-Packard
ThinkJet, QuietJet, or LaserJet series printer with the RS-232C
interface, the RS-232C interface is already set up for you with the
exception of the printer type and page width.

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

Supported The HP 1652B/1653B logic analyzerswill support the following printers
Printers with HP-IB or RS-232C capabilities. For the following RS-232C
printers, these configurations should be used:

e HP ThinkJet (RS-232C switches set for HP controllers)
o HPQuietJet (factory settings)

e HP LaserJet (factory settings)

o Alternate

HP 1652B/1653B Making Hardcopy Prints
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Alternate Printers

|
Hooking Up
Your Printer

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 |ss(%t for alternate
printers, it transmits data to the printer in the Epson ™~ format.

Printers incompatible with either HP or Epson data transfer formats
will not work with the HP 1652B/1653B logic analyzers.

If your printer is already connected to the logic analyzer, skip to

“ Setting the RS-232C for HP Printers’ or “ Setting the HP-IB for HP
Printers” in this chapter. Otherwise hooking up your HP printer isjust
a matter of haying the correct HP-IB or RS-232C interface cable. Refer
to the figure below.

81650681
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=
= N
//ocbﬁﬁ\ = o o o
D &2/
HPIB RS-232C
Figure 7-1. Logic Analyzer to Printer Hook-up
The type of connector on the printer end of the interface cableis
determined by the kind of printer.
HP 1652B/1653B
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HP-IB Printer Y ou can use any standard HP-1B cable to connect the logic analyzer to

Cables the printer. The specific HP-1B cable only depends on the length you
need.

|

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

logic analyzer to the printer. However, the HP 132426 is the preferred
cable since it can be used with either no protocol (hardware
handshake) or XON/XOFF.

Printer Cables

HP 13242G Cable TheHP13242G cable has standard DB-25 connectors on each end and

iswired for hardware handshake. The cable schematic is shown bel ow.

PRINTER LOGIC ANALYZER

Note gﬁ

HP 1652B/1653B

Front-Panel Reference

i il
CHAGSIS GROLIND 1 1 CHASSIS GROUND
- —

1] 2 2 | TD
RD 3 3 | RD
SIGNAL GROUND 7 7 SIGNAL GROUND
DTR | 29 [ 5 CTS
CTS 5 6 DSR
DSR [} 20 TR

- 1650/8L02
Figure 7-2. HP 13426 Cable Schematic

HP 13242G cable ends are the same, therefore it doesn’t matter which
end of the cableis connected to which piece of equipment.

Making Hardcopy Prints
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HP 92219H Cable

Setting HP-IB
for HP Printers

]
Note %

Making Hardcopy Prints
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The HP 92219H cable has standard DB-25 connectors on each end and
iswired for XON/XOFF handshake. The cable schematic is shown
below.

PRINTER LOGIC ANALYZER

CHASSIS GROUND 1 1

TD| 2 >< 2
RD | 3 3
SIGNAL GROUND | 7 7

1630/8L03

CHASSIS GROUND

TO

RD

SIGNAL GROUND

Figure 7-3. HP 92219H Cable Schematic

The HP 1652B/53B interfaces directly with HP PCL printers
supporting the printer command language. These printers must also

support HP-1B and "Listen Always.” Printers currently available from
Hewlett-Packard with these features include:

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

The printer must bein “Listen Always’ when HP-IB is the printer
interface. The HP 1652B/53B HP-I1B 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. Y ou access the |/O Port
Configuration menu by first accessing the 1/0 menu, then the I/O Port
Configuration.

HP 1652B/1653B
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I
Setting

RS-232C for
HP Printers

I
Setting
RS-232C for
Your Non-HP
Printer

HP 1652B/1653B
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All three series of HP printers (HP ThinkJet, HP LaserJet, and
HP QuietJet) use the logic analyzer's RS-232C default configuration
with only one or two changes depending on which printer you have.

Since the logic analyzer’s default RS-232C configuration is set for the
HP ThinkJet printer, no changes are needed for the HP ThinkJet.

For RS-232C printers, the Printer connected to field must be set to
RS-232C in the I/O Port Configuration menu. Y ou access the 1/0 Port

Configuration menu by first accessing the 1/0 menu, then the I/O Port
Confiiation.

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

. Printer type for the HP LaserJet and HP QuietJet.
. Paper width for the HP Quietlet.

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

The following attributes of the RS-232C interface must be set to
the correct configuration for your printer:

¢ Protocol.

. Number of data bits.
o Number of stop bits.
o Parity type.

e Baudrate.

. Paper width.

You access these fields by first accessing the I/0 menu then the 1/0
Port Configuration menu.

Making Hardcopy Prints
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Setting Paper Paper width is set by toggling the Paper width : field in the VO

Width 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.

e 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
alow the printer to print more characters in a given width.

o |f you select 132 characters per line (13.5 inches) on an
HP QuietJet, it will print a full 132 characters per line.

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

]
RS-232C You can use the logic analyzer's default configuration (except for
Default printer type and paper width) for al supported printers if you haven't

. . changed the printer's RS-232C configuration.
Configuration ’ P J

The logic analyzer's default configuration is:

Protocol: XON/XOFF
Data Bits: 8

Stop Bits: 1

Parity: none

Baud rate: 9600
Printer: ThinkJet
Paper width: 8.5 inches

|

Recommended The recommended protocol is XON/XOFF. This alows you to use the
Protocol simpler three-wire hook-ups.

Making Hardcopy Prints HP 1652B/1653B
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Starting the
Printout

Print Screen

Print All

]
Note %
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When you are ready to print, you need to know whether thereis more
datathan is displayed on screen. In cases where data is off screen (i.e.,
format specifications with all pods assigned to a single analyzer), you
need to decide whether you want just the data that is on screen or all
the data.

If you want just what is on screen, start the printout with the Print
Screen option. If you want all the data, use the Print All option. Both
options are in the I/O menu. Once you decide which option to use, start
the printout by placing the cursor on the print option (screen or all)

and pressing SELECT.

YO MENU

e Done

¢ Print Screen

s Print All

o Disk Operations

e |/O Port Configuration

o External BNC Configuration
o Self tests

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 only what is displayed on screen,
but also what is below, and, in the Format Specification, what is to the
right of the screen at the time you initiate the printout.

Make sure the first line you wish to print is at the top of the screen
when you select Print All. Lines above the screen will not print.

Making Hardcopy Prints
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Use this option when you want to print all the datain the following
menus:

e Timing Format Specifications.
o State Format Specifications.
o State Trace Specifications.

¢ State Listing.
e Symhboals.
e Disk Directory.
]
What Happens When you press SELECT to start the printout, the I/O menu pop-up
Duri ng disappears and an advisory “PRINT in progress” appears in the top
) center of the display. While the datais transferred to the printer, the
a Printout? only useable key isthe STOP key. When the logic analyzer has

completed the data transfer to the printer, the advisory “PRINT
complete” appears and the keyboard becomesuseable again.

The PRINT in progress advisory won't appear in your printout. If you
press STOP while the datais 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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Connecting to The HP 1652B/53B can also be used with Hewlett-Packard printers
Other HP that have RS-232C interface options. Simply connect the printer with

. 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/0 Port Configuration menu
HP 2631 QuietJet
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

The State
Analyzer
(An Overview)

State Analyzer
Menu Maps

HP 1652B/1653B
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This chapter introduces the state analyzer and contains the state
analyzer menu maps.

Chapter 9 explains the State Format menu

Chapter 10 explains the State Trace menu

Chapter 11 explains the State Listing menu

Chapter 12 explains the State Compare menu

Chapter 13 explains the State Chart menu

Chapter 14 explains the State Waveform menu

Chapter 15 gives you a basic State Analyzer Measurement
example

The state analyzer acquires data synchronously using the
system-under-test to clock the acquired data. The acquired datais
displayed in alist form in the State Listing menu and in waveform form
in the State Waveform menu. The state analyzer differs from the timing
analyzer in that the acquisition clock is provided by the

system-under-test instead of the internal acquisition clock used by the
timing analyzer. Therefore, the State Waveform menu displays the state
waveforms referenced by states per division and not seconds per
division as in the timing analyzer.

The State Analyzer menu maps show you the fields and the available
options of each field within the six menus. The menu maps will help
you get an overview of each menu as well as provide you with a quick
reference of what each menu contains.

The State Analyzer
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State Format
Menu Map

State Analyzer

[

Format

The State Analyzer
8-2

Trace

Modify Label

Turn Lagbel Off

Bit Field

Assignment

Polar ty '-—-[+ (positive)

01650832

= (negative)

Ciock >60ns
Per iod
<B60ns
—-[CIock}‘—-{J~Nll of f
4
'-—'{ Specify Symbols Label T
Base :
Symboi Width Low
Symbo i High
Type
Pattern/Raonge
——1 Pod Clock Normoll
Demuitiplex
Mixed Clocks
——{ Pods ITTL
ECL
——{ Lobels Turn Label On User

Figure 8-1. State Format Menu Map
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State Trace
Menu Map
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State Anaiyzer |

Troce

!

Format

Single

—{ Trace mode F—_[

Repetitive

Sequence

—{ Insert Leve! t

Y

Continued on next poge

—{ Delete Leve!

Cance|l

Execute

|

—{Whl le storing anystate
no stote
o~ nh
fa~#h
range
#range
Combination

Cancel
k: Before
After

[

mer ic Keypad

—{ Trigger On Enable on l—{ Stor el
anystate I anystaote
no state 4 no state
a~h a~h
#a~¢#*h F4{#a~¢+#h
range I—{ range
# ronge { # range
Combination I={ Combination
o
e ————

Entry

anystate

no stote

a~nh

ta~th

range

#range

Combination

Figure 6-2. State Trace Menu Map
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Continued from previous page

—% Armed by

Run
L“ BNC Input

—4 Branches »

Machinel or 2

Off

Restart r—r— anystote

‘{ Count

Per Level F no state
1 a h
I~ #a~ #h
I range
- # range
orf “— Combination
Time
States anystate

[ no state

Fa~h

FH 2o~ #n

F— range

1 # range

“— Combination

Prestore off
[
On

-—i Bose »

anystate
— no state
A
—— o~ h
B
B~ - #a~#h
Binary [Lronse
= # range
| Octal
- “— Combinotion
| Dec imal
~|Hex
+—t ASCII
Symbo |

-{ a~d

a~d ::::r— dota entry keypad
e~ nh
range r——~[: Upper ::r— data entry keypad

Lower

01650834

Figure 8-2. State Trace Menu Map (continued)
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|
State Listing
Menu Map

.Slote Anglyzer

of f

Pattern

Time L— Trig to X ::r— dota entry keypad
Statistics Trig to O

—4 Find x—pattern F—[: X-pattern
O-pattern

—{::]——-— numeric entry keypad

—ﬂ from Trigger %—[: Trigger
Start

Specify Stop IS(op measur ement of f
Meagsurement when X-0

X=0

Compare ——[: Equal
Not Equot

off

Less then :J—{ X . XXXS }——~ dota entry keypad

Greater than

In range ::r4 X . xxx8 P~rﬁ date entry keypad
Not in ronge to

dotc entry keypad

datao entry keypad

Base > " Binary
A~ T L_ Aca T * % Octal
—— f 1 !
Count Time or Relative Decimo
oresoeas States L” Hexadecimal
Absoulute
ASCII
« This field is used for repositioning labels in the disploy Symbo |
«% Depends on what the Count field is set to in State Troce Specificotion menu 4

Figure 6-3. State Listing Menu Map
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State Compare

Menu Map

Compare
.

i

State Analys:s

]

1
Compare Listing AAAJAAAAAAAAA——4‘Copy Trace To Compare }T—ﬂ Cance
L——J Continue
(S
Find Difference

Difference Listing

data entry

-4 Compare Fulit/Partial

FuIIJ

Partial

}ingjgk—'dotu entry keypad

datg entry keypad

Specify Stop Stop meaosurement X-—O1

The State Analyzer
6-6

ﬂ Measurement ] l when
Compare Egual
r
~{ Mask Fﬂ AssignmentJ Not Equal
sl l A off
B thru T Less than X . XXXS F———— data entry

T

keypad

{oase —]

- Greater than
Binary

01650836

Octal In range :]——4 X . XXXS P—T—~ data entry
Not ip range to keypad

Decimal

Hex X . XXXS data entry

keypad

Figure 8-4. State Compare Menu Map
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State

Waveform

Menu Map

State Analysis

)

oo r{or |

—@— dato entry keypod
datao entry keypud

—4 Markers‘}—~— off
| Time X to O
| Pattern X-pattern L Trig to X
[ Stotistics I O-pattern “o Trig to O

I from trigger

I Specify Patterns ——-J

gt

(o ———{7]
Trigger
bose Binory X marker
Octal Start
Decimol
Hex
ASCII
01650837
\ Symbo
Figure 8-5. State Waveform Menu Map
HP 1652B/1653B The State Analyzer
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X marker >

O marker >

pattern P— datae entry keypad
pattern P——~ dota entry keypad

L Stop measurement
when X-0

Compare
xX-0
{ort

Equol

Not Equal

Greater than

In range

]

not in range

—{a~T

Insert waoveform

-4LB>1 nuwent select XX }——— dota sentry

Waveform on

Modify waveform

Waveform off

Delete waveform

Less thon :]——{ X . xx§ }—— data entry keypad

data entry keypad

doto entry keypad

01650838

Figure 8-5. State Waveform Menu Map (continued)
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State Chart
Menu Map

State Analysis

Chart Compare

L— To Marker Control

To Range Control

l—l Markers off

r~| Pottern —{ Find Pattern .
e o
Statistics data entry keypod
—{ from Trigger Trigger
Start

Specify Potterns l——] Xmarker 1B

*Only ovoitable when Find Pattern is
set to 0 marker

a1

--label t A
B thru T

— Base Binary
Octal

Decima)

Hex

ASCII

Symbo |

v 01650839

Figure 8-6. State Chart Menu Map
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clear alt

X marker pcnern@— data entry keypad
r 0 marker punern—@— doto entry keypod

— Stop meosurement when off
X-0 Less than x. xxxS da!c entry
keypad

Compare Greater thon

In range X.xxx$S data en!ry
keypa

Not n range

|
keypad

Not Equal

— XY Chart oi——d A Vs
B thru T

State

Label = A
B thru T

— Ymox —m— daota entry keypad
- Ymin E— data antrv kevoad
— @-dota entry keypad
- Xmin ldoto entry keypadi

l—‘ Accumu tate »——E On

of f 01650840

Figure 6-6. 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 menu are explained in detail, and we have

included many illustrations and examples to make the explanations
Clearer.

Accessi ng the The State Format Specification menu can be accessed by pressing the
State Format FORMAT key on the front panel. If the Timing Format Specification
- . Menu is displayed when you press the FORMAT key, you will have to
SpeC|flcat|0n switch analyzers. Thisisnot a problem, it merely indicates that the last
Menu action you performed in the System Configuration Menu was on the
timing analyzer.

State Format The State Format Specification menu lets you configure the logic
Specifi cation analyzer to group channels from your microprocessor into labels you
Menu assign for your measurements. You can set the threshold levels of the

pods assigned to the state analyzer, assign labels and channels, specify
symbols, and set clocks for triggering.

At power up, the logic analyzer is configured with a default setting.

Y ou can use this default setting to make atest measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example of setting up configurations for the state

analyzer, refer to your Getting Started Guide or “State Analyzer
Measurement Example” in Chapter 15 of this manual.

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

below:
e —— =
[RACHINE Z ]- State Formei Specification - (Soecafy Sysbers
Clack
$
Clock Periond Pod S
[C60ns] [ iail ]
[ Clock
Activity > o oeao
tepel Pol |S . 87 0
A FNSREPINEINIEEN
-0f1—
01—
011~
0frf=
01—
0=
017-
-0ff-
0ff=-
~0ff=

Figure S-I. State Format Specification Menu

The State Format Specification menu for the HP 1653B is similar to
that for the HP 1652B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from noneto 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 atimein 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 | eft.

State Format Specification Menu HP 1852B/1 6538
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L}
State Foimat Seven types of fields are present in the menus:
Specification . Labd

Menu Fields o Polarity (Pol)

o Bit assignments
Pod threshold
Specify Symbols
Clock
Pod Clock
o 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 1abel on
Egﬂifg 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 givesit adefault letter
name. If you turned all the labels on they would be named A through T
from top to bottom. When alabel 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 alabel, or want to turn alabel on
and give it aspecific name, you would select the Modify label option.
When you do, an Alpha Entry pop-up menu appears. Y ou can use the
pop-up menu and the keypad on the front panel to name the label. A
label name can be a maximum of six characters.

Turn Label Off

Selecting this option turns the label off. When alabel isturned off, the
bit assignments are saved by the logic analyzer. This gives you the
option of turning the label back on and still having the bit assignments
if you need them. The waveforms and state listings are also saved.

Y ou can give the same name to alabel in the state analyzer asin the
timing analyzer without causing an error. The logic analyzer
distinguishes between them. An example of this appears in the Getting
Started Guide and in chapter 15 of this manual

Each label has a polarity assigned to it. The default for all the labelsis
positive ( + ) polarity. Y ou can change the polarity of alabel 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 bit assignment fields allow you to assign bits (channels) to labels.
Above each column of bit assignment fields is a line that tells you the
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit
numbered 0. This line helps you know exactly which bits you are
assigning.

State Format Specification Menu HP 1652B/1 6538
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The convention for bit assignment is as follows:

o (asterisk) indicates assigned hit
. (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 abit
assignment field and press SELECT. Y ou will see the following pop-up
menu.

5 87 0

********]

........

Figure 9-3. Bit Assignment Pop-Up Menu

Use the KNOB to move the cursor to an asterisk or a period and press
SELECT. The bit assignment toggles to the opposite state of what it
was before. When the bits (channels) are assigned as desired, place the
cursor on Done and press SELECT. This closes the pop-up and
displays the new bit assignment.

Assigning one channel per label may be handy in some applications.
Thisisillustrated in chapter § of the Getting Started Guide. Also, you
can assign a channel to more than one label, but this usually isn't
desired.

Labels may have from 1 to 32 channels assigned to them. If you try to
assign more than 32 channelsto alabel, 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 isthe maximum.

Channels assigned to alabel are numbered from right to left by the
logic analyzer. The least significant assigned bit (L SB) on the far right
isnumbered 0, the next assigned bit is numbered 1, and so on. Since 32
channels can be assigned to one label at most, the highest number that
can be given to a channel is 31.

State Format Specification Menu
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Although labels can contain split fields, assigned channels are always
numbered consecutively within alabel. The numbering of channelsis
illustrated with the figure below.

NACHINE 2 |- Stlate Fermet Specificetion Specify Symbols
Clock
Clock Period Pod 3 Pod 2 Pod !
[ e0ns] [ T 1 [ TTL 1 [ TTL |
[ Clock 1 C Clock 11 Clock ]
ACUIVITY ) ccsassmmeamsssne-  cousswspyemssssr  ssssmemssseesen
Lebe} Pol 15....87 ....0 15 87 0 i5 07 0
a [+l [......... eeseee | 4%, e@e, .. .. L
—0f (- ] ] ]
ofe- Bit 31 Bit 19 Bit 8 Bt 0

Figure 94. Numbering of Assigning Bits

Pod Threshold Each pod has athreshold level assigned to it. For the HP 1653B Logic
Analyzer, threshold levels may be defined for Pods 1 and 2 individually.
For the HP 1652B Logic Analyzer, threshold levels may be defined for
Pods 1, 2 and 3 individually, and one threshold for Pods 4 and 5. It does
not matter if Pods 4 and 5 are assigned to different analyzers. Changing
the threshold of one will change the threshold of the other.

If you place the cursor on one of the pod threshold fields and press
SELECT, you will see the following pop-up menu.

TTL
ECL

User—defined

Figure 9-§, Pod Threshold Pop-Up Menu

TTL setsthe threshold at + 1.6 volts, and ECL sets the threshold at
- 1.3 valts.

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

Clock

HP 1652B/1653B
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The User-defined option lets you set the threshold to a specific voltage
between — 9.9V and + 9.9 V. If you select this option you will seea
Numeric Entry pop-up menu as shown.

[Pod Threshold

+ 0.0 V¥

Figure 9-6. Userdefined Numeric Entry Pop-Up Menu

Y ou can change the value in the pop-up either with the keypad on the
front panel or with the KNOB, which you rotate until you get the
desired voltage. When the correct voltage is displayed, press SELECT.
The pop-up will close and your new threshold will be placed in the pod
threshold field.

The threshold level you specify for the 16 data bits also applies to a
pods clock threshold.

Thisfield provides access to the Specify Symbols menu. It differsfrom
the other fieldsin 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 field in the Format Specification menu displays the clocks
for clocking your system. The display will bereferred to asthe
“clocking arrangement.”

The HP 1652B Logic Analyzer hasfive clock channels, each of whichis
on apod. 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 Jclock ison pod 1 and the K clock ison pod 2.

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

Specify  Clock (Done) 1

Ji
JLL kY July Inly IN[% ]

Figure 97. 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

Ji
NRELIEEITES

J[3 ]«

el

Figure 9-8. Single Clock Pop-Up Menu

You can specify the negative edge of the clock, the positive edge, either
edge, a high level, a low level, or the clock to be off.

The clocks are combined by ORing and ANDing them. Clock edges
are ORed to clock edges, clock levels are ORed to clock levels, and
clock edges are ANDed to clock levels.

For example, if you select | for the J clock, 1 for the K clock, _ for the
M clock, and - for the N clock, the resulting clocking arrangement
will appear in the display as:

Clock
[+ Kty . (M- ]

Figure 9-9, Example of a Clocking Arrangement

State Format Specification Menu HP 16528/1653B
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With this arrangement, the state analyzer will clock the data when there
isanegative edge of the Jclock OR apositive edge of the K clock,
AND when thereisalow level onthe M clock OR ahigh level onthe N
clock.

You must always specify at least one clock edge. If you try to use only
clock levels, the logic analyzer will display a message telling you that at
least one edge is required.

Pod Clock Your logic analyzer has the capability of clocking datain three
different ways. The pod Clock fieldsin the State Format Specification

menu allow you to specify which of the three ways you want to clock the
data.

Each pod assigned to the state analyzer has a pod Clock field
associated with it. Selecting one of the pod Clock fields gives you the
following pop-up menu:

Normal
Demultiplex
Mixed Clocks

Figure 9-10. Pod clock Field Pop-Up Menu
Normal

This option specifies that clocking will be done in single phase. That is
the clocking arrangement located in the Clock field above the podsin
the State Format Specification menu will be used to clock all the pods
assigned to this machine.

For example, suppose that the Clock field looks like the following:
Clock

Figure 9-1 1. 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/16538 State Format Specification Menu
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Demuttiplex

With the HP 1652B/1653B Logic Analyzers, you can clock two different
types of datathat 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 fields 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 ]- State Formet Specification (Spectty symvols
fissiar Clock Slave Clock

Clock Period Pod 3

[>6c ns] [ TTL ]

Haster | Slave

ACtIvVItY > oo o

Lebel Pgl 7 ... 07 .. .. 0O

[ [veensssmsasnsosa |

—0ff-

01—

011=

Or7-

o1 (=

-0ff-

o=

1=

(-

—0f =

Figure 8-12. Master Clock and Slave Clock

Demultiplexing is done on the data lines of the specified pod to read
only the lower eight bits. This is two-phase clocking, with the Master
Clock following the Slave Clock. The analyzer first looks for the

clocking arrangement that you specify in the Slave Clock. When it sees
this arrangement, the analyzer clocks the data present on bits O-7 of the
pod, then waits for the clocking arrangement that you specify in the
Master Clock. When it sees this arrangement, it again clocks the data
present on bits O-7 of the pod. The upper eight bits of the pods are
ignored and don't need to be connected to your system.

Notice, the bit numbers that appear above the bit assignment field have
changed. The hits are now numbered 7. ... 07 . . .. 0 instead of 55....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 ADO-AD7 on the 8085 microprocessor are an
example of Demultiplex. During part of the operating time the lines
have an address on them, and during other times they have data on
them. Hook the lower eight bits of one of the pods to these eight lines
and set the Slave and Master Clocks so that they clock the data and the
address at the proper time.

In this example, you may choose to assign the bitsin the State Format
Specification menu similarly to that shown below. In this case you
would want to clock the address with the Slave Clock and the data with
the Master Clock.

[ [HACHINE 2 {- Stste Formst Specificatien

( sn-cui SEDI!

Master Clock Slave Clock
K1t

Clock_Period Pod S
80 ns] [ T ]

Hastar | Slave

ACLIVItY > oo
Label Paol 7 07 .. 0
ADDR ATYYTYYS]
DATA [eoemenen, |
o171
11—
~0ff~
o1
Orr-
011~
Brr=
~Orf~
—0fr-

Figure s-13. Masterand 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 changesto “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

Asin 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
Demulltiplex, all 16 hits of a pod are sampled.

The Master and Slave Clocks can have the same clocking
arrangements. The clocking is still done the same way, with the lower
eight bits clocked on the Slave Clock and the upper eight bits clocked
on the Master Clock.

Thisfield provides greater measurement accuracy when your state
input clock period is greater than 60 ns. When you select > 60 ns, the
state analyzer provides greater immunity against noise or ringing in the
state input clock signal; also, the logic analyzer provides greater
accuracy when triggering another state or timing analyzer or the BNC
trigger out.

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

< 60 ns. This disables the Count field in the State Trace Specification
menu because the maximum clock rate when counting is 16.67 MHz (60
ns clock period). This also turns Prestore off.

Thelogic analyzer supplies Timing and State Symbol Tablesin which
you can define a mnemonic for a specific bit pattern of alabel. When
measurements are made bv the state analyzer, the mnemonic is

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

It is possible for you to specify up to 200 symbols in the logic analyzer.

If you have only one of the internal analyzers on, all 200 symbols can be
defined in it. If both analyzers are on, the 200 symbols are split between
the two. For example, analyzer 1 may have150, leaving 50 available for
analyzer 2.

To access the Symbol Table in the State Format Specification menu,
place the cursor on the Specify Symbols field and press SELECT. You
will see a new menu as shown. This is the default setting for the Symbol
Table in both the timing and state analyzers.

State Format Specification Menu HP 1652B/1653B
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MACHINE | - Symiio) Table

Symbol
Lebel Base view size [ 8

Figure 414. Symbol Table Menu

Specify Symbols There arefour fieldsin the Symbol Table menu. They are:

Menu Fields

Label

HP 1652B/1653B
Front-Panel Reference

o Labd

o Base

e Symhol view size
e Symbolname

The Label field identifies the label for which you are specifying
symbols. If you select this field, you will get a pop-up that lists all the
labels turned on for that analyzer.

CLOCK
AS
1LDS
1ubS
DTACK
R/HW
ADDR
DATA

Figure 9-15. Lable Pop-Up Menu

State Format Specification Menu
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Each label has a separate symbol table. This allows you to give the
same name to symbols defined under different labels. In the Label
pop-up select the label for which you wish to specify symbols.

Base TheBasefield tellsyou the numeric basein which the pattern will be
specified. The base you choose here will affect the pattern field of the
State Trace Specification menu. Thisis covered later in this chapter.

To change the base, place the cursor on the field and press SELECT.
Y ou will see the following pop-up menu.

Figure 9-16. Base Pop-Up Menu

If more than 20 channels are assigned to alabel, the Binary option is
not offered in the pop-up. Thereason for thisisthat when asymbol is
specified as arange, thereis only enough room for 20 bitsto 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 ASCI| charactersthe
patterns and ranges defined by your symbols represent. ASCII
characters represented by the decimal numbers 0 to127 (hex 00 to 7F)
are offered on your logic analyzer. Specifying patterns and ranges for
symbols is discussed in the next section.

1
Note "J: Y ou cannot specify a pattern or range when the base is ASCII. Fist
define the pattern or range in 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

HP 1652B/1653B
Front-Panel Reference

symbol name will be displayed when the symbol isreferenced 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

Y ou can have the logic analyzer display from 3 to all 16 of the
characters in the symbol name. For more information see “ State Trace
Specification Menu” and “State Listing Menu” later in this chapter.

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 appearsin the symbol name field is assigned and two more
fields appear in the display.

MACHINE 1 = Symbol Table
_ Symbol
Label |[CLOCK Base [Hexadecimat | vied size
READ J [Pattern] {0000]

Figure 9-18. Symbol Defined as a Pattern
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The first of these fields defines the symbol as either a Pattern or a
Range. If you place the cursor on this field and press SELECT, it will
toggle between Pattern and Range.

When the symbol is defined as a pattern, one field appears to specify
what the pattern is. Selecting this field gives you a pop-up with which
you can specify the pattern. Use the keypad and the DON'T CARE key
on the front panel to enter the pattern. Be sure to enter the pattern in
the numeric base that you specified in the Base field.

Specify Pattern:
85C4

Figure Q-19. Specify Pattern Pop-Up Menu

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

MACHINE ) - Symbe) Teble
Symbol
Labe) [CLOCK ] Bese view s12e
READ | [Pattern] 5C4
HR (Renge 7 (9000]

Figure Q-20. Symbol Defined as a Range

Selecting either of these fields gives you a pop-up with which you can
specify the boundary of the range.

Specify Number:
1FFF

Figure Q-21. Specify Range Pop-Up Menu

You can specify ranges that overlap or are nested within each other.
Don't cares are not alowed.

State Format Specification Menu HP 1652B/1653B
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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.

_I_mdifu sgmbol
Insert new sgmbol
Delete symbol

Figure Q-22. Symbol Pop-Up Menu

The first option in the pop-up is Modify symbol. If you select this
option, you will see an Alpha Entry pop-up menu with which you can
change the name of the symbol.

The second option in the pop-up is Insert new symbol. It allows you to
specify another symbol. When you select it, you will see an Alpha Entry
pop-up menu. Use the menu and the keypad on the front panel to enter
the name of your new symbol. When you select Done, your new symbol
will appear in the Symbol Table. The third option in the pop-up is
Delete symbol. If you select this option, the symbol will be deleted from
the Symbol Table.

Leavingthe When you have specified all your symbols, you can leave the Symbol
Symbol Table Table menuinoneof hvoways. One method isto place the cursor on
Menu the Done field and press SELECT. This puts you back in the Format
Specification menu that you were in before entering the Symbol Table.
The other method is to press the FORMAT, TRACE, or DISPLAY
keys on the front panel to get you into the respective menu.

HP 1652B/1653B 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 illustrations and
examples to make the explanations clearer.

The Trace Specification menu alows you to configure the state
analyzer to capture only the data of interest for your measurement. In
the state analyzer you can configure the analyzer to trigger on a
sequence of states. The default setting is shown in figure 10- 1  below.

For an example of setting up a trace configuration for a State analyzer,
refer to your Getting Started Guide or “State Analyzer Measuement
Example’ in Chapter 15 of this manual.

PACHINE 2 |- Stals Trace Specificetiom
Trace mode Sln Io

Sequence Lavels

While storing “ any stete
Trigger on “a* | times
Store ~ any state”

Figure 10-1. State Trace Specification Menu
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Accessing the
State Trace
Menu

State Trace
Menu Fields

State Trace Menu
lo-2

The State Trace menu can be accessed by pressing the TRACE key on
the front panel. If the Timing Trace Specification menu is displayed
when you press the TRACE key, you will have to switch analyzers.
Thisisnot aproblem, it merely indicates that the last action you
performed in the System Configuration Menus was on the timing
analyzer.

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

Before describing the fields in the menu, we need to define afew 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 athrough h and are partitioned into
groups of four, a-d and e-h.

Range Recognizer: recognizes data which is numerically between or on
two specified patterns. One range term is available and is assigned to
the first state analyzer created by assigning pods to it or if only one
analyzer is on, then the range term is assigned to it.

Qualifier: user-specified term that can be anystate, nostate, asingle
pattern recognizer, a range recognizer, the complement of a pattern or
range recognizer, or alogical combination of pattern and range
recognizers. To specify a qualifier, you will use the pop-up shown in
figure 10-2. This pop-up appears when accessed through the five
different fields encountered when setting qualifiers throughout the
State Trace menu.

HP 1652B/1653B
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any state
no state

range
%range
Lombination

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 1
n 8

:
c B ] or
d

range
e

rofr ]
g L Off ] or
h O]

Figure 10-3. Full Qualifier Specification Pop-Up
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Note !ﬁ

State Trace Menu
lo-4

If two multi-pod state analyzers are on, the qualifier pop-up menu will
show that only four pattern recognizers are available to each analyzer.
Pattern recognizers a-d and the range recognizer are assigned to the
first analyzer created, and pattern recognizerse-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 Qualifier Specification pop-up, you specify alogical
combination of patterns or ranges as the qualifier. The pattern
recognizers are always partitioned into the groups of four shown. Only
one operator is allowed between the patternsin a group. Patternsin
uncomplimented form (a, b, etc.) can only be ORed.

The complements of patterns ( = a, # b, etc.) can only be ANDed.
For example, if the first OR field (gate) is changed to AND, al the
patterns for that gate are complemented, as shown below.

MhAMA AN

[ Full Qualifier Specification Coone ) |
' 8

»b
we
»d ,
range _.........
o [_Off
f C_orf
g [_ort or ’_“
h [_off

Figure 10-4. Complemented Patterns
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To specify apattern to be used in the combination, place the cursor on
the pattern recognizer field and press SELECT. The field toggles from
Off to On and a connection is drawn from the pattern field to the gate.
In figure 10-5, patterns b, ¢ and d and the range are ORed together,

and e and g are ANDed together.

(" Eull qual if ier Specification (Done)
o
b [_On_
a c on I— 0r 71
Cm— — | —
renge [_In }—— __.__

#f
=g__On ——
*h

e 00—

g
n
T

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 seethe
following pop-up menu.

Full Qualifier Specification (Done)
).
bl On 1

¢ Con_}— or
J
oo —1 ,
orft
range
Out \

=e

wf [ OFF ]
=g __On__}—
=h 07T ]

Figure 10-6. Range Specification Pop-Up Menu
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Sequence
Levels

State Trace Menu

10-6

Off disconnects the range from the qualifier specification. In indicates
that the contents of the range are to be in the qualifier specification,
and Out indicates that the complement of the rangeisto bein the
qualifier specification.

When you have specified your combination qualifier, select Done. The
Full Qualifier Specification pop-up closes and the Boolean expression
for your qualifier appearsin the field for which vou specified it.

While storing | (b+c+d+range)+(=es»g)

Figure 10-7. Boolean Expression for Qualifier

There are eight trigger sequence levels available in the state analyzer.
You can add and delete levels so that you have from two to eight levels
at atime.

Only three levels appear in the Sequence Levels display at onetime. To
display other levels so that they can be accessed, press the up/down
ROLL key and rotate the KNOB.

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

Sequence Level 1 (Done)’

Insert Level Delete Level

While storing any state |

1
@rigger on| [ [ timas
]
Figure 10-8. Sequence Level Pop-Up Menu
HP 1652B/1653B
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Not all sequence level pop-up menuslook like this one. This happens
to be the trigger sequence level in which you specify the state on which
the analyzer isto trigger. The trigger term can occur in any of thefirst
seven levels, and it is not necessarily a selectable field. The fields in the
menu of figure 1(-8 are described on the following pages.

Insert Level Toinsertalevel, placethe cursor on the field labeled Insert Level and
press SELECT. Y ou will see the following pop-up menu.

Cancel |
Before
Afdor

Figure 10-9, Insert Level Pop-Up Menu

Cancel returns you to the sequence level pop-up without inserting a
level. Before inserts a level before the present level. After inserts a level
after the present level. If there are eight levels, the Insert Level field
doesn’t appear in the sequence level pop-ups.

Delete Level If youwant to delete the present level, select the field labeled Delete
Level. You will see apop-up menu with the choices Cancel and
Execute. Cancel returns you to the sequence level pop-up without
deleting the level. Execute deletes the present level and returns you to
the State Trace Specification menu.

Note @ If there are only two levels, neither field can be deleted even though the
Delete Level field still appearsin the menu. There will alwaysbe a
trigger term level and a store term level in Sequence Levels. Therefore,
if you try to delete either of these, all terms you have specified in these
levelswill be set to default terms, and, the trigger and store term levels
will remain.

HP 1652B/1 6538 State Trace Menu
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Storage Qualifier Each sequence level has a storage qualifier. The storage qualifier
specifies the states that are to be stored and displayed in the State
Listing. Selecting this field gives you the qualifier pop-up menu shown
in figure 10-2, with which you specify the qualifier.

As an example, suppose you specify the storage qualifier in a sequence
level as shown below.

While storing | a+d ]

Figure 10-10. Storage Qualifier Example

The only states that will be stored and displayed are the states given by
pattern recognizers a and d.

Branching Every sequencelevel except the last has a primary branching qualifier.
Qualifier Withthe branching qualifier, you tell the analyzer to ook for a specific
state or states. The primary branching qualifier advances the sequencer
tothe next level if its qualifier is satisfied.

In the example of figure 10-8, the branching qualifier tells the analyzer
when to trigger. In other sequence levels, the qualifier may simply
specify astate that the analyzer isto ook 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 alevel that
you define. Thisis covered in more detail in “Branches” later in this
chapter.

State Trace Menu HP 1652B/16538B
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Occurrence The primary branching qualifier has an occurrence counter. With the

Counter

Storage Macro

HP 1652B/1 6538
Front-Panel Reference

occurrence counter field you specify the number of times the branching
qualifier isto 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. Y ou will see a pop-up similar to that shown below.

Integer Entry

Figure 10-1 1. Occurrence Counter Pop-Up Menu

Y ou can change the val ue by either rotating the KNOB or pressing the
appropriate numeric keys. The qualifier can be specified to occur from
oneto 65535 times.

Your logic analyzer has the capability of post-trigger storage through a
storage macro. The storage macro is available only in the second to last
level, and it consumes both that level and the last level. The field in
figure10-8 allows you to configure the state analyzer for post-trigger
storage. This field does not always say Trigger on. If the sequence level
is not a trigger level, the field will say Then find, as shown below.

[Then find | |{any state [ 1]times

Figure 10-12. Then Find Branching Qualifier

State Trace Menu
lo-9



Selecting the field gives you a pop-up with two options. One option is
what thefield 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.

I { Sequence Level | T
Insert Level Delete Level
While storing any state |
{Ensble on | [ T times
Store any state |
)
Disable on __no state | fimes

Figure 10-13. Storage Macro Sequence Level Example

Note @ Enable on can only be the next to last term, and when on, the last term
is combined with the Enable term.

You specify qualifiers for the states on which you want the macro to
enable, the states you want to store, and the states on which you want
the macro to disable. The storage macro is aloop that keeps repeating
itself until memory isfull. Theloop 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.

f Sequence Level 1 (Done)
{ Insert Level Del ate Level
While storing d
[Ensbie an | |8 jtimes
Store [ 1
Disable on[ f | { 1] times

Figure 10-14. Sequence Level Pop-up with Storage Macro

State Trace Menu HP 1652B/1653B
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Reading the
Sequence
Level Display

HP 1652B/1653B

Front-Panel Reference

Thelogic analyzer will store the state given by pattern recognizer d
until it comes across the state given by a. When it sees state a, the logic
analyzer starts to store the state given by pattern recognizer e. It stores
that state until it sees the state given by f, at which time it disables and
starts the process all over again. The analyzer repeats this process until
its memory isfull.

Reading the display isfairly straightforward. For example, suppose
your display looks like that shown below.

Sequence Levels

While storing * eny state"
Find "a" 5 times

HWhile storing “b”
Trigger on 'c" | times

Store * no state"

Figure 10-15, Sequence Level Display Example

Inlevel 1 anystate is stored while the logic analyzer searches for live
occurrences of the pattern given by pattern recognizer a. When the live
occurrences are found, the sequencer movesonto level 2. Inlevel 2 the
state given by pattern recognizer b is stored until one occurrence of the
pattern given by pattern recognizer c isfound and the logic analyzer
triggers. In level 3 nostate is stored, so the last state stored is the trigger
state.

State Trace Menu
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An example of astate listing for the previous State Trace configuration
is shown below. The state patterns specified are:

a= B03C
b=0000
c = 8930

MACHI NE

Label
Bage

-0028
-0027
-0026
-0025
-0024
-0023
-0022
-0021
-0020
-0019
-0018
-0017
-0016
-0015
-0014
-0013
-0012
-0011
-0010
- 0009
- 0008
-0007
- 0006
-0005
-0004
-0003
-0002
-0001
+0000

>
>

2

A

Hex

4E75
61E6
0000
88C8
Bo3c
OOPF
6730
48E7
4E75
3000
0000
8930
BoaC
OOPF
67F8
BO3¢C
61PA
B03C
0000
8930
4EFA
FF9A
61E6
803C
0000
0000
0000
0000
8930

STATE

LI STI NG

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 stored until state 8930 was found, and the analyzer triggered. After
the trigger, no states were stored.

HP 1652B/1653B
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Acq uisition The acquisition fields are comprised of the Trace mode, Armed by
Fields Branches, Count, and Prestore fields, as shown below.

HACHINE 2 |- State Trace Specificeation

Trace moge [ Single ]

Sequence Levels
Hhile gtoring " ony state”
Trigger an “a” | times

Store ” eny state”

Figure 10-17. State Trace Acquisition Fields

Trace Mode You specify the modein which the state analyzer will trace with the
Trace mode field. Y ou have two choices for trace mode: Single and
Repetitive. If you place the cursor on the field and press SELECT the
field toggles from one mode to the other.

Single Trace mode acquires data once per trace. Repetitive Trace
mode repeats single acquisitions until the STOP key on the front panel
ispressed, or if Stop measurement ison, until conditions specified with
the X and O markers in the State Listing menu are met.

If both analyzers are on, only one trace mode can be
specified. Specifying one trace mode for one analyzer sets the same
trace mode for the other analyzer.

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 external instrument through the BNC Input port. Any
of these can tell the analyzer when to start capturing data.

HP 1652B/1653B State Trace Menu
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When you select the Armed by field, a pop-up menu appears like that
shown below. The first two options always appear in the pop-up. The
third and fourth options will give the name of the other analyzer and
scope. If the other analyzer or scopeis off, or if the other machine or
scope is being armed by this machine, these options will not be
available.

Armed by

n
BN% Input
Machine 1
Scope

Figure 10-18. Armed By Pop-Up Menu

Branches TheBranchesfield allowsyou to configure the sequencer of the state
analyzer to branch from one sequence level to another with secondary
branching qualifiers, or to restart when a certain condition is met.
Selecting this field gives you the following pop-up menu.

Branches
orf
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. Only the primary branches remain.

Restart

The Restart option allows you to start over from sequence level 1 when
a specified condition is met. This can be handy if you have code that
branches off in several paths and you want the analyzer to follow one
certain path. If the analyzer goes off on an undesired path, you would
want the analyzer to stop and go back to the beginning and take the
correct path.

State Trace Menu HP 1652B/1653B
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If you select the Restart option, you will see aqualifier pop-up menu
like that shown infigure 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 isreading data it proceeds through the
sequence. If aterm doesn’'t match the branching qualifier, it isthen

, Checked against Restart. If the term matches, the state analyzer jumps
back the sequence level 1.

Per Level

Selecting the Per level option allows you to define a secondary
branching qualifier for each sequence level. A statement is added in
each level so that you can configure the analyzer to move to a different
level when a specified condition is met. An example of a sequence level
with a secondary branching qualifier is shown in the figure below.

Sequence Level 2 (Cbone ) |

Inser t Leve | Delete Level

While storing o |
I
Then  find [c 1] times
Else on f got0 level E]

Figure W-20. Secondary Branching Qualifier

With this configuration, the state analyzer will store b until it finds c. If
it finds f beforeit finds c, it will branch to sequence level 4. If you have
specified a storage macro in the next to last sequence level the Else on
statement will not appear in that level since a secondary branching
qualifier already exists for that level.

HP 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 Level T (Done)
Insert Level Delete Level
Store any state |

on a |g0t0|eve|@

Figure 10-21. Secondary Branch Qualifier in Last Level

In this example, as the state analyzer stores anystate, it will branch to
sequence level 6 if it finds the state given by qualifier a.

The trigger sequence level is used as a boundary for branching between
levels. Thislevel and the levels that occur beforeit cannot branch to
levelsthat occur after the trigger level, and vice versa. Therefore, if
there are eight sequence levels and level 5 isthetrigger sequence level,
then levels 1 through 5 can branch to levels 1 through 5 only, and levels
6 through 8 can branch to levels 6 through 8 only.

You can tell if secondary branch qualifiers have been specified by
looking at the Sequence Levels display. Figure 10-22 shows how the
display looks with the configuration that was given in figure 10-20. An
arrow isdrawn out of level 2, indicating that branching originates from
that level, and an arrow isdrawn to level 4 to indicate that abranch is
going to that level.

State Trace Menu HP 1652B/1 6538
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Sequence Levels

Hhile storing “b”
2 Then find “c” 1 times
2 Else on ”f” go to level 4

Hhile storing ~d*
Then find*c” 1 times

While 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 alevel 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
toit if more than one other level is branching to it. An example of this
isshown in the figure below. The arrow with two tailsindicates that a
level above and a level below branch to this level.

Sequence Levels

Hhile storing * any state”
Find * any slate” I times
Else on “b” go to level 2

Hhile storing * any state”
Then find “d” | times

o

Else on “g” go to level 3

Hhile storing * any state”
Trigger on “a” 1 times
Else on " any state” go to level 2

Figure 10-23. Multiple Branching Between Levels

HP 1652B/1653B State Trace Menu
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Count The Count field allows you to place tags on states so you can count
them. Counting cuts the acquisition memory in half from Ik to 512 and
the maximum clock rate is reduced to 16.67 MHz.

Note '# Count (State Trace menu) is turned off when “Clock Period” is set to
< 60 pns in the State Format Specification menu since the clock rate is
greater than 16.67 MHz. If you select Count, the clock period
automatically changes to > 60 ns.

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

Count
off
Time

States

Figure 10-24. Count Pop-Up Menu

Off

If you select Off, the states are not counted in the next measurement.
Time

If you select Time counting, the time between stored states is measured
and displayed (after the next run) in the State Listing under the label
Tie. The time displayed can be either relative to the previous state or
to the trigger. The maximum time between states is48 hours.

An example of astate listing with time tagging relative to the previous
state is shown in figure 10-25.

State Trace Menu H P 1652B/1653B
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e
Nearkers Q11
Levet > [DATA [ Time
Base » [ Hex | Rel |
-0007 QOFF 1.24 yg
-0006 6730 1.26 ug
0005 487 1.2¢ Ut
-0004 4E75 1.72 U8
-0003 3000 1.26 ug
0002 0000 1.24 U$
~00C1 8930 1.24 U$
(0000} 803C 1.24 ug
+0001 OOFF 1.24 \g
w002 [}4a:] 1.28 us
+0003 Bo3C 1.24 (8
40004 61FA 1.72 us
+0005 B03C 1.26 (8
+0006 0000 1.56 us
+0007 6930 1.52 U§
+0008 4EFA 1.24 ug

Figure 10-25.

An example of astate listing with
shown below.

Relative Time Tagging

time tagging relative to the trigger is

BRCo0STATE ] -

Markers ort
Lebel > [DATA
Base > [ Hex | Abs ]
0007 QOFF -9.24 ug
~Q006 6730 -7.96 ug
~Q005 4BE7 -6.72 Us
-0004 4aE7S -5.00 us
-0003 3000 -3.72 us
=002 0000 -2.48 us
Q001 6930 -1.24 ys
[+c000] BO3C 0 8
40001 QOFF 1.24 ug
40002 (3] 2.52 us
+0003 B03C 3.76 U§
40004 61FR 5.46 U§
40005 B0O3IC 6.76 u$
+0006 0000 8.72 u§
+0007 6930 10.24 U§
+0008 4EFA 11.48 us

Figure 10-26.

Absolute Time Tagging

State Trace Menu
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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 aqualifier pop-up
menu like that shown in figure 10-2. Y ou 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 example of a state listing with state tagging relative to the previous
state is shown below.

-
harkers of 1
Lebe) >
Base > [ Hex | Rel |
+0000 056 1
0001 0564 2
40002 056€ 1
+0003 0570
+0004 0576 30
+0005 0578 2§
+0006 0566 56352
(+6007] 0567 0
+0000 0564 56440
40009 056¢ n
40010 0570 .
+0011 0578 30
+0012 0578 29
40013 fel1.1.9 86382
40014 0567 0
40015 0564 56448
—

Figure 10-27. Relative State Tagging

State Trace Menu HP 1652B/1653B
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An example of a state listing with state tagging relative to the trigger is
shown below.

[FACHINE 2 ] - [State Listing
narkers o711
Lebel > [ADOR [ States |
Base > [ Hex [ Abs |
+0000 0561 [
+0001 0564 2
+0002 056 13
+000% 0570 14
+0004 0576 44
40005 0578 73
+0006 0566 56425
[0007] 0567 56425
+0000 0564 112673
+0009 056 112884
+0010 0570 112885
+0011 0576 112915
40012 0578 112944
40013 0586 169296
+0014 0567 169296
+0015 0564 225744
————————

Figure 10-28. Absolute State Tagging

Prestore Prestore allows you to store two qualified states before each state that
isstored. Thereisonly 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 aqualifier 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.

Note g Prestore is only available when clock 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 storesin 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.

HP 1652B/1653B State Trace Menu
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|
Qualifier and
Pattern Fields

Label

Base

State Trace Menu
10-22

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

Label » D
Base ?
a | XXXX |

b

c

¢

Figure 10-29. Qualifier and Pattern Fields

The Label fields display the labels that you specified in 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
|abel 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 |abel.
The label that was there previously switches positions with the label you
selected from the pop-up.

The base fields allow you to specify the numeric base in which you want
to define a pattern for alabel. The base fields also let you use a symbol
that was specified in the State Symbol Table for the pattern. Each label
has its own base defined separately from the other labels. If you select
one of the base fields, you will see the following pop-up menu. Decide
which base you want to define your pattern in and select that option.

Binary
Octal
Decimal
HERGURCIma
ASCII

Symtei

Figure 10-30. Numeric Base Pop-Up Menu
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Note {!)

Qualifier Field

HP 1652B/1 6538
Front-Panel Reference

One of the options in the Base pop-up is ASCII . It allows you to see
the ASCII characters that are represented by the pattern you specify in
the pattern fields.

Y ou cannot define ASCII characters directly. You must first define the
pattern in one of the other numeric bases; then you can switch the base
to ASCII to see the ASCII characters.

The Symbol option in the Base pop-up allows you to use a symbol that
has been specified in the State Symbol Tables as a pattern. In the
pattern fields you specify the symbols you want to use.

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

Label »
Base »
a—-d
e=h
| range
C

d

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

State Trace Menu
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Pattern Fields

State Trace Menu
10-24

Ranges

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

Label > [::::::]

Base » Hex
Range

lower 0000
upper FFFF

Figure 10-32. Range Qualifier and Pattern Fields

Only one range can be defined, and it can be defined over only one
label, hence over only 32 channels. The channels do not have to be
adjacent to each other. The logic analyzer selects the label over which
the range will be 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 sel ected for
range definition. If all the labels have channels assigned under more
than two pods, the range option is not offered in the qualifier field
pop-up menu. However, in the HP 1653B, the range option will always
be offered since the analyzer has only two pods.

The pattern fields allow you to specify the states that you want the state
analyzer to search for and store. Each label hasits own pattern field
that you use to specify a pattern for that label (if you are defining a
pattern for a pattern recognizer).

During arun, 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.

HP 1652B/1653B
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11
State Listing Menu

Introduction This chapter describes the State Listing menus and how to interpret it.
It also tells you how to use the fields to manipulate the displayed data
so you can find your measurement answers. The State Listing menuiis
the display menu of the state analyzer.

There are two diierent areas of the state listing display, the menu area
and the listing area. The menu areaisin the top one-fourth of the
screen and the listing areais the bottom three-fourths of the screen.

Thelisting area displays the data that the state analyzer acquires. The
data is displayed in a listing format as shown below.

JQBGOOSTATE]- [State Listing Tims X to Trigger
Markers Tims O to Trigger
Time ¥ to O o s

Leoe) l R?DR DATA Time
Base Hex Hex ﬂ: Rel
0007 0088CA  OOFF 1.24 us
0006 008ACC 6730 1.28 us
-0005 0088CE 46E7 ! .24 us
0004 O08OFE 4ErS 72 ug
-0003 006900 3000 | .28 ug
~0002 0004F 4 0000 .24 ut
-0001 0004F 6 8930 1.24 ug

§Eo000] 006930 BO3C .24 us
40001 006932 OOFF 1.24 us
+0007 008934 6778 1.28 vy
+0003 006936 B803C .24 U§
+0004 0089 2€ 61FA 1,72 us
005 006930 B803C [ R
+0006 0004F 4 woo | .96 us
+0007 0004F6 6930 | .52 us
40008 00892R 4EFR 24« 1

Figure 1 I-I. State Listing Menu

This listing display shows you 16 of the possible 1024 lines of data at
onetime. You can use the ROLL keys and the KNOB to roll the listing
to thelines of interest.

HP 1652B/1653B State Listing Menu
Front-Panel Reference 11



Accessing the
State Listing
Menu

State Listing Menu
11-2

The column of numbers a 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 Tie 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
dtate to the next) or Abs(olute) time (time from each state to the

trigger).

The States column displays the number of qualified states Rel(ative) to
the previously stored state or the trigger (absolute).

The State Listing Menu is accessed by pressing the DISPLAY key on
the front panel when the state analyzer is on. It will automatically be
displayed when you press RUN. If the Tiig Waveforms is displayed
when you press the DISPLAY key, you will have to switch analyzers.
This is not a problem, it merely indicates that you were in the timing
analyzer or you had performed an action to the timing analyzer in the
System Con&ration Menu.

HP 1652B/1653B
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State Listing The menu area contains fields that allow you to change the display
Menu Fields parameters, place markers, and display listing measurement
parameters.

[6800OSTATE [ - [Stete Listing |

Time X {o Trigger _ -2.48 ys

Markers | Time Time 0 to Trigger
Time X to 0 6.24 Uus

Figure 11-2. State Listing Menu Fields

Markers  The Markers field allows you to specify how the X and 0 markers will

be positioned on the state listing. The State Trace Specifications menu
options are:

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

e Off
o Pattern

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

e Off

e Pattern
. Time

¢ Statistics

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

o Off
e Pattern
o State

HP 1652B/1653B State Listing Menu
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Markers Off

Markers Patterns

State Listing Menu
11-4

When the markers are off they are not displayed, but are still placed at
the specified pointsin 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. Y ou can also specify
how many occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you tofind a specific pattern for
each label in the acquired data.

[6B000STATE | = [State Listing | (Specify Stop Heasurement )
Harkers[ Pattern | Find [o—pattern || Ofrom|TTrigger
Pattern > [ 3000 |l 04F6 |

Figure 11-3. Markers Set to Patterns

Patterns for each marker (X and 0) can be specified. They can be
specified for both markersin each label. The logic analyzer searches
for the logical “and” of patterns in all labels.

In the Find X (Q)-pattern O from Trigger field you specify how many
occurrences of the marked pattern from a reference point you want the
logic analyzer to search for. The reference points are:

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

[6BOCOSTATE | = |State_Listing | Specify Stop Measurement

Morkers £ a t tern |Fird[o-pattern][ 0 Jfrom Tridder ]
ar

Pattern » 3000 04Fb X_Hor Ker

Figure 11-4. Search Reference Pop-Up Menu
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Note ﬁ
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Stop Measurement

Another feature of markers set to patternsis Stop Measurement. Y ou
can specify either stop measurement when X-O is or Compareis
____+ Theoptions 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 Parameters Dane
Stop measurement{[ X0 ]is JLess than _[___ I ns]

Store exception to disk:[On ] F1le name |EXCEPTION
File description |

Figure 11-5. Markers Patterns Pop-Up Menu

With this feature you can use the logic analyzer to ook for a specified
time or range of time between the marked patterns and to stop
acquiring data when it finds this time between markers. The X marker
must precede the 0 marker.

Also avalable is Store exception to disk which dlows you to specify a
file on the disk that exceptions can be stored in. The default filenameis
EXCEPTION. When the trace mode is repetitive and Store exception
to disk ison, the following process takes place: datais acquired until
the stop criteriais met, data acquisition will stop, datain 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 datais 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 EXCEPTO01 the
second time memory is stored.

The upper and lower range boundaries must not be the same value. For
example, if you want to stop a measurement when the X and 0 markers
arein range of 200 ns, you should set the range valuesto 190 ns and

210 ns. This eliminates erroneous measurement termination.

State Listing Menu
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Markers Time When the markers are set to Tie, you can place the markers on states
inthelisting of interest and the logic analyzer will show the following:

e Time X to Trig(ger).
e TimeO to Trig(ger).
e Time Xto O.

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.

[68000STATE ] = [State Listing |

Time X to Trigger __6.76 us

Markers Time Time 0 to Trigger_| 3.76 us |
Time X to O -3.00 *8

Figure 11-6. Markers Set to Time

The Tie X to 0 field will change according to the position of the X

and 0 markers. It displays the total time between the states marked by
the X and 0 markers.

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

e Number of total runs.

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

e Minimum time between the X and O markers * Maximum time
between the X and O markers.

o Average time between the X and 0 markers.

6B000STATE State_Listing | Minimum X=01 0 s
Harkers |Stetistics Yalid runs: Max 1mum x -0 0 s

1 of 4 Average X-0: 0 s

Figure 11-7. Markers Set to Statistics

State Listing Menu HP 1652B/1653B
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How the statistics will be updated depends on the state trace mode
(repetitive or single).

In repetitive, statistics will be updated each time a valid run occurs
until you press STOP. When you press RUN after STOP, the statistics
will be cleared and will restart from zero.

In single, each time you press RUN an additional valid run will be
added to the data and the statistics will be updated. Thiswill continue
unless you change the placement of the X and 0 markers between runs.

Y ou use the Pattern field to specify the patterns for the X and 0
markers for each label.
P
[E8000STATE | ~ [State Listing |

norkers [ Pattern | Fina [o—pattern ][ 0 Jtrom [ Trigger
Pattern > 3000 QG

Leoel > [ADOR__J[OATA | Time |
Base > Hex | Hex I Red |

—0004 8ere 4E7 Spacify Pattern:
-0003 8900 3004
-0002 04F 4 oood 3900

. ani

-0001 04F 5 8930 N
540000 8930 B803C i.24 us
+0001 68932 OOFF 1.24 us
100 8934 6778 1.28 us
fo003] 8936 803C 1.24 us
+0004 892€ 51FA 1.72 us
+0005 8930 BO3C 1.28 us
006 04F4 0000 1.96 us
+007 Q4F6 8930 1.52 us
+0008 892A 4EFR 1.24 us
40009 8020 FF9A t.24 us
40010 88C6 61E6 1.76 us
+0011 [:[:of: ] Bo3C t.24 us
L
Figure 11-8. Pattern Field Pop-Up Menu

When x-pattern is specified inthe Find ___ from __ field, the pop-ups
in the Pattern field allow you tospecify a pattern for the X
marker in each label.

When the O-pattern is specified, the pop-upsin the Pattern
field allow you to specify the patterns for the O marker in each label.

State Listing Menu
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State Compare Menu

Introduction State compare is a software post-processing feature that provides the
ability to do abit by bit comparison between the acquired state data
listing and a compare dataimage. Y ou can view the acquired data and
the compare image separately. In addition, there is a separate
difference listing that highlights the bitsin the acquired data that do
not match the corresponding bits in the compare image. Each state
machine has its own Compare and Difference listings.

Y ou 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 acomparison. When arange
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 datais 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 bitsin the acquired data that do not match
the bitsin the compare image are treated as unequal. The don’t
compare bits in the compare image are ignored for the comparison.

When alogic analyzer configuration is saved to or loaded from adisk,

any valid compare data including the dataimage, etc. is also saved or
loaded.

HP 1652B/1653B State Compare Menu
Front-Panel Reference 12-1



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:

o State Listing

s State Waveforms
o State Chart

e State Compare

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

Two menus (or displays) in addition to the normal State Listing, are
available for making comparison measurements: the Compare Listing
and the Difference Listing.

The Compare Listing contains the image (or template) that acquired
data is compared to during a comparison measurement. The
boundaries of the image (or size of the template) can be controlled by
using the channel masking and compare range functions described
below. Any bits inside the image displayed as "X" have been set to don't
compare hits.

The Difference Listing highlights the entire row with inverse video, if
any, in the acquired data that differs from those in the compare image.
In addition, when the base is hexadecimal, octal, or binary, the bit (or
digit containing the bit) that differs from the compare image is
underlined (see figures 12-2 and12-3). If the base isinverse assembled
symbols, the display does not change; however, the stop measurement
functions still function.

To display the Compare Listing or the Difference Listing, place the
cursor on the field directly to the right of Show in the upper |eft part of
the display and press SELECT. Thefieldwill toggle between Compare
Listing and Difference Listing.

HP 1652B/1653B
Front-Panel Reference



Creating a
Compare Image
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The controls that roll thelisting in all three menus, the normal State
Listing, the Compare Listing, and the Difference Listing are
synchronized unless the number of pre-trigger states differ between the
Compare listing and the acquired data. This means that when you
change the current row position in the Difference Listing, the logic
analyzer automatically updates the current row in the acquired State
Listing, Compare Listing and vice-versa.

If the three listings are synchronized and you re-acquire data, the
Compare Listing may have a different number of pre-trigger states
depending on the state trace trigger criteria. The Compare Listing can
be resynchronized to the State and Difference Listings (if different) by
entering the desired state (acquisition memory) location from the
front-panel keypad.

This allows you to view corresponding areas of the two lists, to cross
check the alignment, and analyze the bits that do not match.

Since time tags are not required to perform the compare, they do not
appear in either the compare image or difference displays. However,
correlation is possible since the displays are locked together.

To move between the State Listing and Compare Listing in the

HP 1652B/53B, select the field directly to the right of your state
machine’ s label, in the upper left most part of the screen and press
SELECT. When thisfield is selected., a pop-up will appear. Select the
State Listing field from this pop-up.

Aninitial compare image can be generated by copying acquired data
into the compare image buffer. When you place the cursor on the
Copy Trace to Comparefield in the Compare Listing menu a pop-up
appears with the options Cancel and Continue. If the Continueis
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 alows you to modify the values of individua 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 fight of the listing number field (see figure 12-1). A bit editing field

exists for every label in the display unless the label’s base is ASCII or
inverse assembled symbols. You can access any data in the Compare
Listing by rolling the desired row verticaly 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 hit.

8085 - |State Compars ((Specify Stop Hessuremeni )
Show |[Compare Listing I(Cogg Trace To Compare ) (CFull Compare )
Hask > L . | .

Lebel > [ADDR __|[ DATA

Base > | Hex || “Hex K Hex |

+0065 0404 03
+Q067 0404 03
+0060 0404 02

+0069 0404 03 3
+0070 0404 02 2
+0071 0404 03 3
[Toaga 02 2
+0073 0404 03 3
+0074 0404 02 2
+0075 0404 03 3
+0076 0404 02 2
40077 0404 03 3
+0078 0404 02 2
+079 0404 03 3
+0080 0404 02 2

Figure 12-1. Bit Editing Fields

State Compare Menu HP 1652B/1653B
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Masking
Channels in the
Compare Image
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The channel masking function allows you to specify a bit, or bits in each
label that you do not want compared. This causes the corresponding
bitsin all statesto be ignored in the comparison. The compare data
image itself remains unchanged on the display. The Mask fields are
directly above the label and base fields at the top of both the Compare
and Difference listings (see figure12-2). 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)
indicate s that channel is to be compared.

e
8085 ]- State Compare Spectfy STOp Heasurement
Shou [Difference Listing Find Difference | 0 | ( Full Compare
nesk > e8| — 1 ]

Labe) > [ADDR DATA || STAT
Bose > Hex Hex ]| Hex
04

10068 15 [sweciry mask

€2 SO 8, e, L,

|

+0066
+0067
+0068
+0069
+0070
+0071

[FURR TR SU

o
+0073
+0074
+0075
+0076
+0077

078

1

1

1
L
a

L
b

-
-

+0079
+0060

n
~
RNUNRNURNWEWNWWW

'S
'y

Figure 12-2. Bit Masking Fields
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Specifying a The Compare Range function allows you to define a subset of the total
number of statesin the compare image to be used in the comparison.

Compare Range The range is specified by setting start and stop boundaries. Only bits in
states (lines) on or between the boundaries are compared against the
acquired data.

The Compare modeis 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, fieldsfor setting the
start state and stop state values appear (see figure12-3).

[Cooes]- (SrecireStop fessurenent)
Show [Difference Listing Fing Difference 0 { (CFull Compars )

Compars hode

[t lompere 11nes [ 0__Ithru [ o ]
’

R GER R Gl R L G N N

Figure 12-3. Compare Full/Compare Partial Field

State Compare Menu HP 1652B/1653B
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When you do a comparison inthe repetitive trace mode, a stop
condition may be specified. The stop condition is either Stop

M easurement when Compare is Equal or Not Equal. In the case of
Equal, bits in the compare image must match the corresponding bitsin
the acquired dataimage for the stop condition to be atrue. In the case
of Not Equal, amismatch on asingle 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
isan OR function.

You access the stop measurement function by selecting the  Specify
Stop Measurement field in either the Compare or Difference Listing
menus. When you select thisfield, the Stop Measurement Parameters
pop-up appears (see figure 12-4). Thefirst field in this pop-up, just to
the right of Stop measurement contains either Off, X-O or Compare.

When this field is selected, a pop-up appears in which you select
Compare. When you select the Compare option, you can access and
select either the Equal or Not Equal option in the next field to the right.

o8- [State Compere (TEPecity Stop neasarement )
Show [DIfference Listing | Find Differsnce [ 0 | CFull Compare )
Stop Neasurement Persmeters
Stop messurement: [Compore]:s | _Equel T

ot Equal]

Store exceplion to disk: [On | File name [EXCEPTION
Fila description [ _

+0069 0434 o8 3
+0070 0438 B8 3
40071 o4zt c2 z
0430 34 2
+0073 043F B9 3
+0074 0440 c2 3
+0075 0441 34 2
+0076 0443 o1 3
0077 08E6 a7 2
+0078 0887 02 2
+0079 0444 Fi 3
+0080 0888 4a 2

A

l

Figure 12-4. Specify Stop Measurement Field

Also available is Store exception to disk which alows you to specify a
file on the disk that exceptions can be stored in. The default filenameis

EXCEPTION.

State Compare Menu
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When the trace mode is repetitive and Store exception to disk is on, the
following process takes place: data is acquired until the stop criteria is
met, data aquistion will stop, data in the acquisition memory will be
stored on the disk, and data acquisition will resume when the data is
stored. This process continues until the disk is full. The data is stored in
the same file name; however, the last three characters will
automatically be replaced with a numerical serid number. For
example, EXCEPTION will change to EXCEPTOO01 the second time
memory is stored.

Note {!, You may aso specify a stop measurement based on time between the X
and 0 markers in the Compare or Difference Listing menus. This is
available only when Count is set to Time in the State Trace menu. If the
Stop Measurement is set to run until Compare Equal or Compare Not
Equal in the Compare or Difference Listings, the Stop Measurement
on time X to 0 will change to run until Compare Equal or Compare
Not Equal in the other state display menus (i.e. State Listing).

Locating The Find Difference feature allows you to easily locate any patterns
Mismatches in that did not match in the last comparison. Occurrences of differences

. are found in numerica ascending order from the start of the listing.
the Difference The first occurrence of an error has the numerical value of one.
Listing This feature is controlled by the Find Difference ____fidd in the
Difference Listing menu. When you select this field an Integer Entry
pop-up appears in which you enter a number indicating which
difference you want to find. The listing is then scanned sequentialy
until the specified occurrence is found and rolled into view.

Saving When you save a logic analyzer configuration to a disk, the compare

Compare images for both state analyzers are saved with it. The compare data is
compacted to conserve disk space. Likewise, when you load a

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

State Compare Menu HP 1652B/1653B
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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. Y ou can select whether the X-axis represents states (ie.
rows in the State List) or the data values for another label. Y ou can
scale both the axes to selectively view data of interest. An accumulate
modeis available that allows the chart display to build up over several
runs. When State is selected for the X-axis, X & 0 markersare
available which allows the current sample (state or time) relative to
trace point and the corresponding Y -axis data value to be displayed.
Marker placement is synchronized with the normal State Listing.

Accessing the The Chart menu is accessed from the State Listing menu. To access the
Chart menu place the cursor on the field State Listing and press
State Chart SELECT. A pop-up appears with the following options:
Menu
¢ State Listing.
¢ State Waveforms.
o State Chart.
¢ State Compare.
Place the cursor on State Chart and press SELECT. The pop-up will
close and display the State Chart menu.
I
Selecting the When using the State Chart display, you first select what data you want
plotted on each axis. To assign the vertical axis label, position the
Axes for 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 appearsin which
you select one of the labels that were defined in the State Format
Specification Menu. The X-axis assignment field isjust to the right of
“Versus”, and toggles between State and Label when selected. When
label is selected, a third field appears to the right of Label that pops up
when selected in which you select one of the defined state labels.
HP 1652B/1 6538 State Chart Menu
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Scaling the
Axes

State Chat-f Menu
13-2

Either axis of the X - Y chart can be scaled by using the associated
vertical or horizontal min (minimum) or max (maximum) value fields.
When selected, a Specify Number pop up appears in which you specify
the actual minimum and maximum values that will be displayed on the
chart.

RESTNE 1] - [ETaTe Thart—1

Xy Chert of Lebel versus Accumulate
vert rex Horz"" -m
Hin oo} fiin

Specify Namber:
FF

Figure 13-. 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 (O to 232'1) regardless of axis, sincelabels
are restricted to 32 bits.

HP 1652B/1653B
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The Label Value Thelabel ValueversusState chart isaplot of label activity versusthe

memory location in which the label datais stored. The label valueis

plotted against successive analyzer memory locations. For example, in

States Chart the following figure, label activity of POD 1isplotted onthe Y axisand
the memory locations (State) are plotted on the X axis.

VS.

MACHINE | |~ [State Chart ] Jo_farker Control

XY Chert of Lebel versus Accumstote
Vert n" Hurzn“

' minfg) nin [=0020

Figure 13-2. Label vs. State Chart

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

Label Value
Chart

State Chart Menu
13-4

When labels are assigned to hoth 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 alabel against itself will result in adiagonal line from the lower

|eft to upper right comer. X & 0 markers are disabled when operating
in thismode.

[HACHTNE | l- [State Chart

XY Chert of Lebe! Versus Accumulete

ﬂux@ nu
Vact nin[50] Hurzmn

Figure 13-3. Label vs. Label Chart

HP 1652B/1653B
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X &0 Markers When State is specified for the X-axis, X & 0 markers are available
and Readouts which can be moved horizontally. The markers are synchronized with
for Chart the X and 0 markers in the normal State Listing.

To select the marker mode for Chart (if it is not presently displayed),
place the cursor on the To Marker Control field and press SELECT.
Thisfield will toggle to To Range Control and the marker fieldswill be
displayed (see figure 13-4).

ACHINE | |- [Stats Chert (_To Range Cantral )
XY Chart of Labe} versus Specify Patisrn

Harkers Patlern | Find [x=peattern]| 1 Jtrom [ Trigger |

Figure 13-4. Marker Fields

When amarker is positioned in the State Chart menu, it isalso
positioned in the State Listing menu and vice-versa. The Chart marker
operation isidentical to the markersin the State Listing menu (see
chapter 11).

HP 1652B/1653B State Chart Menu
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Marker Options The marker options in the State Chart menu depend on what Count is
set to in the State Listing menu.

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

o Off.
¢ Pattern.

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

o Off.

s Pattern.
e Time.

o Statistics.

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

¢ Pattern.
¢ States.
o Off.

State Chart Menu HP 1652B/1653B
13-6 Front-Panel Reference
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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 waveformsin the State
Waveforms menu.

The presentation and user interface is generally the same asthe 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. Asaresult, the horizontal axis of the display is scaled by
States/Div and Delay in terms of samples from trigger. Marker features
arethe same asfor State List in that Time or States will only be
available when Count is set to Time or States. The Sample Rate display
isnot available in State Waveform even when markers are off.

Accessing the The State Waveforms menu is accessed from the State Listing menu.
State Waveforms To access the State Waveforms menu place the cursor on the State

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

¢ State Listing.

¢ State Waveforms.
. 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
Waveform

State Waveforms Menu

14-2

Y ou can display up to 24 waveforms on screen at one time. Each
waveform is arepresentation of a predefined label. To select a
waveform, place the cursor on alabel name on the left side of the
display and press SELECT. A pop-up appears in which you:

Insert waveforms.

Turn on waveforms.

Modify waveforms (waveform labels).
Turn off waveforms.

Delete waveforms.

Just to the right of each label name is atwo-digit number or the word
“all.” The number indicates which bit of the label the waveform
represents; or, all the bits of the label when “all” is displayed (see figure

14-).

[DACHTNE 7 J- [Stais Waveforms ]
Herkers Pattern

Find [ x-petitarn 1] trom Trigger

Accumuiate  [Off ]
States/Div 20

Delay

[« oI T ECTe

L]

Figure 14-]. State Waveforms Menu

In the above figure, label A has “all” specified displaying all the bits
overlaid in asingle waveform. Label B however, has seven of its bits
displayed individually (bits O through 6).

HP 1652B/1653B
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Replacing
Waveforms
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Y ou can replace a currently displayed waveform (label) with another
one of the predefined waveforms (labels). To replace one waveform
with another, place the cursor on the waveform you wish to replace and
press SELECT. A pop-up appears in which you select Modify
Waveform as shown in the following figure.

[ACHINE | | - [State Waveforms |
nerkers Pottern | Find [x-pettern ]| 1)rrom [ Trigqer

Accumulate ofr ]
States/Div [ 20] Deley

X ]

A oI I
Insert waveform
Waveform O

Hod g-_u_v._ornl ll ll ]H I
Waveform o
Delete waveform| ]

Figure 14-2. Waveform Selection Pop-up Menu
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Another pop-up appears in which you select the waveform (label) you
wish to display (see figure 14-3). When you place the cursor on the new
waveform (label) and press SELECT the new waveform replaces the

old waveform.
MACRINE 1_] - [Siate Waveforws

Herkers Pattern ]  Fina [x-pettern t]trom Trigger
Accumulate | .
States/Div [ 20 Deley

IIIIHIII-IIIIIIIIIIIIIIII IIlIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-I
A

—h

c— T IO

Figure 14-3. Available Waveforms Pop-up Menu

Deletlng You can delete any of the currently displayed waveforms by placing the
Waveforms cursor on the waveform you wish to delete and pressing SELECT.
When the pop-up appears place the cursor on Del ete waveform and
press SELECT.

L

Selecting States  vou can specify the states per division by placing the cursor on the

per Division field just to the right of States/Div, pressing SELECT, and either
entering the number of states per division with the keypad or the knob.

The range is from 1 to 1024 per division.

State Waveforms Menu HP 1652B/1653B
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Delay from Y ou can specify the delay from trigger by specifying the number of
Trig ger states from the trigger. The delay will affect only the p.o.si.tion 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 Tuning Waveform menu with regard to:
Display + Low levels (below threshold) are represented by darker line.
Features o Dotted lines representing the X and 0 markers.
o Inverted triangle representing the trigger point.
e Accumulate Mode.
o Graticule frame with 10 horizontal divisions.
|
Xand O Markers can be placed on the waveform display by specifying the

Markers for
State Waveform

HP 1652B/1653B
Front-Panel Reference

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 0 marker.

Markers can be automatically placed on the waveform by searching for
specific patterns assigned to each marker.

The X and 0 marker operation is identical to the marker operation in
the Timing Waveform Menu.

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 simple state measurement. Since you may
not have the same test circuit available, we will give you the
measurement results as actually measured by the logic analyzer,

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

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide. If you can set up
each menu by just looking at the menu picture, go ahead and do so. If
you need areminder of what steps to perform, follow the numbered
steps. If you still need more information about “how,” use the lettered
steps.

To gain confidence using your logic analyzer, we recommend that you
configure the menus as you follow the simulated measurement example
up to the section “ Acquiring the Data.” From that section to the end,
you will see the measurement results on the State Listing screen asif
you had thereal test circuit connected, and asif you had selected RUN.

HP 1652B/1 6536 State Analyzer Measurement Example
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Problem Solving In this example assume you have designed a microprocessor controlled

with the State
Analyzer

circuit. Y ou have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
memory). When you turn your circuit on for the first time, your circuit
doesn’t work properly. You have checked the power supply voltages
and the system clock and they are working properly.

Since the circuit has never worked before, you and the software
engineer aren’'t sureif it is a hardware or software problem. Y ou need
to do some testing to find a solution.

What Am |
Going to
Measure?

Y ou decide to start where the microprocessor starts when power is
applied. We will describe a68000 microprocessor; however, every
processor has similiar start-up routines.

When you power up a 68(() microprocessor, it is held in reset for a
specific length of time before it starts doing anything to stabilize the
power supplies. The time the microprocessor is held in reset ensures
stable levels (states) on all the devices and buses in your circuit. When
this reset period has ended, the 68000 performs a specific routine
called “fetching the reset vector.”

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

State Analyzer Measurement Example HP 1652B/1653B
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The steps of the 68000 reset vector fetch are:

1. Set the stack pointer to alocation you specify, whichisin ROM at
address locations 0 and 2.

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

What you decide to find out is:

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

2. What ROM address does the microprocessor 100k at for the
address where itsfirst instruction is stored in ROM, and isthe
instruction correct?

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

4. |s the executable instruction stored in the first instruction location
correct?

Y our measurement, then, requires verification of the sequential
addresses the microprocessor |ooks at, and of the datain ROM at
these addresses. If the reset vector fetch is correct (in this example)
you will seethe following list of numbersin HEX (default base) when
your measurement results are displayed.

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

Thislist of numberswill be explained in detail later in this chapter in
“The State Listing.”

State Analyzer Measurement Example
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How Do | In order to make this state measurement, you must configure the logic

Configure the analyzer as a state analyzer. By following these steps you will configure
) Analyzer 1 asthe 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 field in the upper |eft 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 typeto
State. If Analyzer 1isaready astate analyzer, go on to step 3.

System Configuretion
Anelyzer 1 Anelyzer 2 Dacilloscope
wome: [GB300STATE]
Typer [S0_] Type:
/4 Wnessgneg mmatizer
(Poai ) T
/ (o) I
 Poaz ) (hoss
Change to a State Analyzer leoeocoeooomnaec) loocoocomoecaaas)
( Peas

Figure 15-I. 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 Andyzer 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 pods1, 2, and 3 to the state analyzer.
a. Place the cursor on the Pod 1 field and press SELECT.

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

c. Repeat stepsaand b for pods 2 and 3.

HP 1652B/1653B State Analyzer Measurement Example
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Connecting the  Atthispoint, if you had atarget 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 DO through D15.
Pod 2 probes 0 through 15 to the address bus lines AQ through A15.
Pod 3 probes 0 through 7 to the address bus lines Al6 through A23.
Pod 1, CLK ( Jclock) to the address strobe (LAS).

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see Activity Indicatorsin the Pod1, 2, and 3 fields of the
System Configuration menu. Thisindicateswhich signal linesare
transitioning.

]
System Canfiguration

Analyzer 1 Analyzer 2 0sclltoscope
Neme: [6BODOSTATE

e Tupe

umnl,c:g Analyzer

Activity  Indicators /

Figure 15-2. Activity Indicators

State Analyzer Measurement Example HP 1652B/1653B
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Configuring the Now that you have configured the system, you are ready to configure

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

Specifying atrigger condition

1. Display the State Format Specification menu.
a. Pressthe FORMAT key on the front panel.

2. Name two labels. one ADDR and one DATA.
[6B000STATE |~ Stete Formet Specificetion

Specify S ols

Clock .

Zlock Period Pod 3 Pod 2
[>6eons] [ hal 11 i
{

ACUIVILY > eiiemccccurueram meemmmcmmcceccse  mmeeemme—ccoeoes
Lepel Po! I5. . B7 ... O i§.. . .87 ....0 1S. .. 87 . .0
ADDR | [#] (. . . evesesen ] [eessssnsncoss Y N
DATA | (+) L.... . . ..... 1 ] [[sessscccmansn ens |

or7-
=01 f=
1=

=ri-
-

0[]

=011
-1 f

Figure 16-3. State Format Specification Menu

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

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

HP 1652B/1653B
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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 athrough c.
3. Assign Pod 1 bits 0 through 15 to the label DATA.

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

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

c. Place the cursor on the period under the 15 in the bit
assignment pop-up and press SELECT. This will place an
asterisk in the pop-up for bit15, indicating Pod 1 bit 15 is now
assigned to the DATA label. Repeat this procedure until all 16
bits have an asterisk under each bit number. Place the cursor
on Done and press SELECT to close the pop-up.

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

€. 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 “Wha's a Stae Andyze” in  Feeling Comfortable

J Clock With Logic Analyzers, the state gnal yzer samplesthe dgta unde( thg
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, whichis
accessible through pod 1.

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

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

e —
£B00CSTATE |- Stale Formel Specification

Clock
Ji

Clock Period Pod 3 Pod 2

B ] — S
£0 0s Specify Clock (Done

Activily > ocool Ji
Lenel Pol 1S .

ADDR — : OO OO T

DATA L] __
00—

—0f1- 3

—or7- B
17—
01 1=
01~
(T
(=
—0rf~

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 Jin the pop-up
(labeled OFF) and press SELECT.

c. Place the cursor on | and press SELECT.

d. Place the cursor on Done and press SELECT.

HP 1652B/1653B State Analyzer Measurement Example
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Specifying a
Trigger
Condition

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

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

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

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

b e.cursor on ttPlace the the right of the Trigger on fied

6BO0CSTATE |~ Stale Trace Specificetion
Trace mode

State Analyzer Measurement Example
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iauala 1 ﬁ;men by
p
. Seguence Level | Run ]
1
Insert Leve! Delete Lova! lanches
orf
a While storing [eny state N
ou
[trigger on} [ | 1] times 577 ]
jestore
of1f
Lace! J

Dese >

CHex
pexxxxx)

Figure 15-5, State Trace Specification Menu

and press SELECT. Another pop-up appears showing you a
list of “trigger on” options. Optionsg through h are qualifiers.
Y ou can assign them a pattern for the trigger specification.

HP 1652B/1 653B
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c. Place the cursor on the a option and press SELECT.

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

e. Place the cursor on thefield to the right of the aunder the
label ADDR and press SELECT.

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

6BODCSTATE |~ Stale Yrace Specificalion
Trace mode [ Single ]

Sequence Levels

While storing ~ any state”
Trigger on “a* t times

Armed by

Branches

Store ~ any state”

[ __oerf ]
Prestore

Leabel > ADDR DATA
sose > [Hex J(rex )

Boonx] XX ]
Boonon[e00c]

Bt 060 ]

Figure 15-6. State Trace Specification

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

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

HP 1652B/1653B State Analyzer Measurement Example
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Acquiring the
Data

i
Note %

Since you want to capture the data when the microprocessor sends
address 0000 on the bus after power-up, you press the RUN key to arm
the state analyzer and then force areset of your circuit. When the reset
cycle ends, the microprocessor should send address0000 trigger the
state analyzer and switch the display to the State Listing menu.

From this point in the exercise unto the end, we will give you the
measurement results. Thisway, you will not have to obtain and use an
identical circuit.

6B000STATE | - [State Listing

Horksrs o1t

Lebel > [ ADDR_ [ D
~0007 0088C4 dETS
-0006 00B8C6 Bdﬁﬁ
~0005 0004F0Q

~0004 0004F2 pace

-0003 oosece 803C
=0002 00B8CA OOFF
0001 0088CC 6730

[o060] 000000 0000
000002 04FC .
o0z 000004  woo } Reset Vector Fetch Routin

+0003 000006 6046
+0004 006646 2ETC
+0005 00804A w00
+0008 00804C 04FC
+0007 00804E 6100
+0008 008050 6100
Figure 157. Reset Vector Fetch Routine
State Analyzer Measurement Example HP 1652B/1653B
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L3
The State The state listing displays three columns of numbers as shown:
Listing

[6BOOOSTATE | - [State Listing

Harkers ofy
Lavel > [TADDR | DATA |
Bose > [ _Hex _|[ Hex |
-0007 00BBL4  dETS
0006 0088C6  61E6
<0005 0004FQ 0000
-0004 0004r2 8ace
s - e g
00FF
tate Locations > 00 008BLC 5730
[r0000] 000000 0400
+000 1 000002 04FC

+0002 000004 0000
“0003 000006 8048
40004 008048 2E7C

+0005 00804R 0000
+0006 00804C 04FC
+Q007 00804E 6108
+0008 008050 6100

Figure 15-8. State Locations

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

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

The third column of numbers are the states (listed in HEX) the state
analyzer sees on the data bus. This column is labeled DATA.

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

Y our answer is now found in the listing of states + 0000 through
+ 0004.

The 68000 always reads address locations0, 2, 4, and 6 to find the stack
pointer location and memory location for the instruction it fetches after
power-up. The 68000 uses two words for each of the locationsthat it is
looking for, ahigh word and alow word. When the software designer
programs the ROM, he must put the stack pointer location at address
locations 0 and 2.0 is the high word location and 2 is the low word
location. Similarly, the high word of the instruction fetch location must
be in address |ocation 4 and the low word in location 6.

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

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

+ 0000 000000 0000
+ 0001000002 04FC
+ 0002 000004 0000
+ 0003 000006 8048
+ 0004 008048 3E7C

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

Y ou then look at states 2 and 3. Y ou see that the next two address
locations are 4 and 6, which is correct, and the datafound 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 wasinstructed to address in state 4 and whether the dataiis
correct in this ROM location. From the listing on your machine, you
see that the address in state 4 is 008048, which is correct, but the
instruction found in thislocation is2E7C, which is not correct. You
have found your problem: incorrect data stored in ROM for the
microprocessor’ s first instruction.

+ 0000 000000 0000 (high word of stack pointer location)

+ 0001 000002 4FC (low word of stack pointer location)

+ 0002 000004 0000 (high word of instruction fetch location)
+ 0003 000006 8048 (low word of instuction fetch location)
+ 0004 008048 2E7C (first microprocessor instruction)

(5
68000STATE | - [State Listing
Ledel > [ ADDR | OATA
0007 00BBCA 475
0006 00BBCE 6IE6
-0005 0004FO0 0000
—0004 0004F2 sace
0003 00BACE BO3C
0002 0098CA OOFF
0001 0088CC 6730
0 000000 0000
+000 | 000002 04FC
+0002 000004 woo
+0003 000006 BO4
40004 oosose 27 e [NCOrrect Data
+0005 00B804A 0000
+0006 00804  04FC
+0007 00804 61D8
+0008 000050 6100

Figure 15-9. Incorrect Data
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Summ ary Y ou have just learned how to make a simple state measurement with
the HP 1652B Logic Anayzer. You have:

specified a state analyzer
learned which probes to connect
assigned pods 1,2, and 3
assigned labels

assigned hits

specified the J clock

specified atrigger condition
acquired the data

interpreted the state listing

® & &6 & & &6 & 0 0

You have seen how easy it is to use the state analyzer to capture the

data on the address and data buses. You can use this same technique to
capture and display related data on the microprocessor status control,
and various strobe lines. Y ou 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 datarelativeto a
system clock.

Chapter 21 shows you how to use the logic analyzer as an interactive
timing and state analyzer. Y ou will see a simple measurement that
shows you both timing waveforms and state listings and how they are
correlated.

If you have an HP 1653B, you do not have enough channels to
simultaneously capture all the data for a68000. But, since you probably
aren’t working with 16-bit microprocessors, this exampleis still

valuable because it shows you how to make the same kind of
measurement on an eight-bit microprocessor.

State Analyzer Measurement Example HP 1652B/1653B
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Accessing System Configuration
Menu
Accessories
available
manuals
supplied
Accessories for HP 1652B/53B
accumulate
acquisition
fields (state trace)
acquisition modes
glitch
state
timing
transitional
activity indicators
aternate printers
armed by
BNC
Machine1 or 2
Run
state
timing
Armed by Field
ASClI
Assignment/Specification  Menus
Assigning Pod Bits to Labels
description
Specifying Edges
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189

10-13

18-5
10-13
18-3
184
20-5
7-2

24-4
24-4
24-4
10-13
18-3
24-3
17-9

3-17
3-17
319

Specifying Patterns

Auto-Measure

+ Width and -Width

Fdl Time

Measurement Example
Period and Freguency
Preshoot and Overshoot

Rise Time

Top and Base Voltages

VPP

Auto-Measure Field
Auto-Trig Field

Autoload
disable
enable

autoloading afile
Automatic Measurement

Algorithms
Autoscale
Autoscale Field

Axes (State Chart)

Sealing the
Selecting the

base
ASCII
State Trace
baud rate
bit assignment
branches
per level

3-18

25-9
25-6
25-4
25-8
25-10
25-5
25-3
25-7

24-6
5-6,6-1
5-6
5-6
6-13

B-1
23-19

13-2
13-1

17-8, 18-6
17-9
10-22
5-16
9-4,17-4
10-14
10-15

Index-|



restart
branching
multiple levels
secondary
branching qualifier

C

cables for printer
Calibration
Cancel field
Changing Alpha Entries
Channel Menu
Channel Menu Fields
Impedance
Input
Offset
Preset
Probe
V/Div
CHS Key
Clear Entry Key
clock
demultiplex
master
mixed
normal
period (state)
slave
state
Closing Pop-up Menus
Compare Image
Bit Editing of the
Creating a
Masking Channels in the
Saving
Compare Listing Display
Compare Range
Specifying a
Compensation Signal
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10-14

10-17
10-15
10-8

7-3
24-1,

3-15
23-1

23-5
23-1
23-3
23-5
23-4
23-2
3-4

3-3

9-10
9-10
9-11
9-9

9-12
9-10
9-7

3-9

12-3
12-4
12-3
12-5
12-8
12-2
12-6
12-6
2-7

DA

Configuration Capabilities
HP 1652B capabilities
HP 1653B capabilities

Connect dots Field

Connecting
analyzer to target system
Grabbers to probes
Grabbers to test points
Labels to pods, probes, cables
Other HP Printers
Podsto probe cables
probe cables to analyzer

Continue field

Copy

Copying aFile

count
States
Tie

cursor

data
bits
time-correlating
Delay
from Trigger (State)
Delay (timing)
Deleting Waveforms (State)
Demultiplex (clock)
Difference Listing
Locating Mismatchesin
Difference Listing Display
disk
drive operations
format (LIF)
Installing a Blank Disk
operations
Disk Drive
Disk Eject Button

1-2
1-3
25-31

2-8
2-12
2-12
2-13
7-9
2-10
2-9
5-4
5-7,6-1
6-15
10-18
10-20
10-18
3-7

515
21-11,27-12
23-17

14-5

19-9

14-4

9-10

12-8
12-2

6-1
6-7
6-6
5-3
3-5
3-5
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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 Disk Operation

Purge

Purging aFile

Rename

Renaming a File

Selecting a

store

Storing to aDisk
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 CareKey

Duplicate Disk

Duplicating Operating System Disk

E

ECL
Edge Trigger Mode
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56, 6-1,
6-13
5-7,6-1
6-15
5-8,6-1
5-11,6-I
6-7
5-5,6-1,
6-11
59,6-1
6-17
5-10,6-1
6-14
5-9,6-1
6-12
6-4
5-5,6-1
6-9

6-3

Auto-Trig Field
Leve Fied
Source Field
edges
Then Find
Entering Alpha Data
Entering Numeric Data
Error Messages
Execute field
Externa Trigger (arming)
for Scope
external trigger BNCs
configuration

Features of HP 1652B/1653B
file description

filename

Find Pattern

Format Disk

21-12.27-13 Format/Channel Menu Key

20-12

25-31
25-30
2529

20-11
20-11
3-3
5-8, 6-1
6-18

9-6

Formatting a Disk .
Front-Panel Controls

CHS Key

Clear Entry Key

Display Menu Key

Don't Care Key

Format/Channel Menu Key

Hex(adecimal) Keypad

I/O Menu Key

Knob

Menu Keys

Roll Keys

Run Key

Select Key

Stop Key

Trace/Trigger Menu Key
Full Qualifier Specification
Fuse

24-6
24-5
24-4,24-6

18-11
3-14
3-11

5-4
2-7

5-17

I-4
5-5,6-9
5-5,6-9
18-7
5-11,6-|
32

6-7

3-4
3-3
3-3
3-3
3-2
3-4

3-4
3-2
3-4
3-3
3-4
3-3
3-2
10-4
D-8
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General Purpose Probe Interface

glitch triggering
Glitch Acquisition mode
Grabbers

Hooking Up Your Printer
HP-1B
printer cables

I/O menu
Accessing the
I/0O Menu Key
I/0O Port Configuration menu
Immedediate Trigger Mode
Armed by
Impedance Field
Indicator Light
indicators
activity
Input Field
Input Voltage for Probes
Inputs 1 and 2
Installation
Installing a Blank Disk
Intensity Control
interface
Configuring
HP-IB
RS-232C

Setting HP-IB for HP Printers

Index-4

2-2
1813
18-5
2-6

7-2

5-1
5-|
33
512

24-3
235
35

20-5
23-|

35
D-I
6-6
D-10

513
513, 7
5-14,7-]
74

Setting RS-232C for HP Printers  7-5

for Non-HP Printers
inverse assembled data
How to Display
inverse assembler files
loading

Knob

Label Value vs. Label Vaue
(State Chart)
Label Valuevs. States
(State Chart)
labels
State Format menu
State Trace
symbols
Timing Format menu
Timing Trace menu
Leve Field
Line Switch
Line Voltage Selection
Load
loading afile
Logic Analyzer
description
key features
turning it on

Maintenance
Making Hardcopy Prints

7-5

A-19

A-18

34

13-4

D-I
7-1
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Marker Measurements 2512 State Chart 89.810
markers State Compare 86
Pattern (state) 114 State Format 82
Pattern (timing) 19-5 State Listing 85
Statistics (state) 11-6 State Trace 83
Statistics (timing) 19-6 State Waveform 87-88
Time (state) 11-6 timing analyzer 16-1
Time (timing) 194 Tuning Format 16-2
Timing Waveforms menu 19-3 Timing Trace 16-3
Xand O 20-10 Timing Waveform 16-4
Markers Field for Scope Trigger Menu 22-3
Sample Period Display 2514 Waveform Selection 22-5
Search 25-16 Waveforms Menu 22-4
Specify Search Markers 2516 menus
Statistics 2523 Disk Operations 5-3,6-1
Time 2514 1/0 51
X-O Pattern from start 252 1/0 Port Configuration 512
master clock 910 Specify Symbols (state) 9-7,9-12
measurement example Specify Symbols (timing) 17-7
state analyzer 15-1 State Chart 13-1
timing analyzer 20-1 State Compare 12-1
timing/state analyzer 21-1 State Format Specification 9-I
measurements State Listing 11
mi Croprocessor A-l State Trace 104
memory State Waveform 14-1
acquisition 184-185 State  Waveforms 14-1
menu fields Timing Format Specification 17-1
Specify Symbols (state) 9-13 Timing Trace Specification 18-1
Specify Symbols (timing) 17-8 Timing Waveforms 19-1
st/Div (states-per-division) 14-4 Microprocessor Specific
State Format Specification 93 Measurements A-|
State Listing menu 11-3 Microprocessors  Supported A-3
State Trace menu 10-2 mixed clocks 911
Timing Format Specification 17-3 Mixed Mode Displays 26-|
Tiig Trace Specification 18-2 Arming the Scope 26-4
Timing Waveforms menu 19-3 Displaying Tuning Waveforms 26-5
Menu Keys 32 State/State 26-3
menu maps State/ Timing/Scope Mixed
Channel Menu 22-2 Mode Display 26-8
Specify Markers 22-5 Time-Correlated Displays 269
state analyzer 8-l Timing/Scope 26-4
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Timing/State
Mixed Mode Field
Mode Field

Edge

Immediate

name
label
symbol
Name Field

0 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
recognizers
Pattern Fields (state)
patterns
Duration (present for)
fields
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26-2
26-|
24-2
24-4
24-3

9-4,17-4
17-10
43

19-4
10-9
23-3
F-I
6-18
6-18
D-9
21-14

5-9,6-I
6-17
517

7-6

515

10-2
10-24
10-23
18-9
10-22

find
Pod Clock
Pod Fields
Pod Grounding
pod threshold
ECL
TTL
user-defined
Pod Thresholds
pods
clock
threshold
Polarity (Pol)
Pop-up Menus
Power Cord Configurations
preprocessors
Preset Field
prestore
print
All
Screen
Starting the Printout
Print All
Print Screen
printer
printers
alternate
Hooking Up
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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:

o Chapter 17 explains the Timing Format Menu.

o Chapter 18 explains the Timing Trace Menu.

o Chapter 19 explains the Timing Waveforms Menu.

. Chapter 20 gives you a basic Timing Analyzer Measurement

example.
o  Chapter 21 gives you a basic Timing/State Analyzer Measurement
example.
|
The Timing The timing analyzer acquires data asynchronously using an internal
An a|yzer sample clock. This asynchronous data acquisition technique is similar
. to a digitizing oscilloscope. The acquired data is displayed in the form
(An OVGI‘VIEW) of one or more waveforms. The timing waveforms differ from a

digitizing oscilloscope in that the timing analyzer only stores and
displays two levels (one above and one below threshold).

imi e Timing Analyzer menu maps show you the fields and the available
Timin TheT Ana sh he fieldsand th labl

An a|yzer Menu options of each field within the three menus. The menu maps will help
you get an overview of each menu aswell as provide you with a quick
M aps reference of what each menu contains.
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Timing Format
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 each pop-up menu is explained in detail, and
we have included many illustrations and examples to make the
explanations clearer.

Accessing the The Timing Format Specification menu can be accessed by pressing
Timing Format the FORMAT key on the front panel. If the State Format Specification
Menu is displayed when you press the FORMAT key, you will have to

SpeC|f|cat|on switch analyzers. Thisis 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

Specifi cation analyzer to group channels from your microprocessor into labels you
assign for your measurements. Y ou 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.

Y ou can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example of setting up configurations for the
Timing analyzer, refer to the Getting Starred 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:

Poa_|
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Figure 17-1. Timing Format Specification Menu

The Timing Format Specification menu for the HP 1653B is similar to
that for the HP 1652B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from none to al five for the HP 1652B, and from none to two for the

HP 1653B. In the Timing Format Specification menu, only three pods
appear at atimein 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 | eft.

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  (Pal).
Bit assignments.
Pod threshold.

Specify Symbols.

A portion of the menu that is not a field isthe Activity Indicators
display. Theindicators appear under the active bits of each pod, next to
“Activity.” When the logic analyzer is connected to your target system
and the system isrunning, 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.

Thefields 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 tabel off

Figure 17-2. Label Pop-Up Menu

Turn Label On

Selecting this option turns the label on and givesit a default letter
name. If you turned all the labels on they would be named A through T
from top to bottom. When alabel is turned on, the bit assignment fields
for that label, appear to the right of the label.

Timing Format Specification Menu
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Polarity (Pol)

Bit Assignment

Modify Label

If you want to change the name of alabel, or want to turn alabel on
and give it a specific name, you would select the Modify |abel option.
When you do, an Alpha Entry pop-up menu appears. Y ou can use the
pop-up menu and the keypad on the front panel to name the label. A
label name can be a maximum of six characters.

Turn Label Off

Selecting this option turns the label off. When alabel isturned 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.

Y ou can give the same name to alabel in the state analyzer asin the
timing analyzer without causing an error. The logic analyzer
distinguishes between them. An example of this appearsin “Using the
Timing/State Analyzer” in chapter 7 of the Getting Started Guide.

Each label has a polarity assigned to it. The default for all the labelsis
positive ( +) polarity. You can change the polarity of alabel by
placing the cursor on the polarity field and pressing SELECT. This
toggles the polarity between positive ( + ) and negative ( —).

In the timing analyzer, negative polarity inverts the data.

The bit assignment fields allow you to assign bits (channels) to labels.
Above each column of bit assignment fieldsisaline that tells you the
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit
numbered 0. Thisline helps you 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
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At power up the 16 bits of Pod 1 are assigned to the timing analyzer
and the 16 bits of Pod 5 are assigned to the state analyzer. To change a
bit assignment configuration, place the cursor on abit assignment field
and press SELECT. You will see the following pop-up menu.

5 87 0

S L L L LT

Figure 17-3. Bit Assignment Pop-Up Menu

Use the KNOB to move the cursor to an asterisk or a period and press
SELECT. The bit assignment toggles to the opposite state of what it
was before. When the bits (channels) are assigned as desired place the
cursor on Done and press SELECT. This closes the pop-up and
displays the new hit assignment.

Assigning one channel per label may be handy in some applications.
Thisisillustrated 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 channelsto alabel, 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 alabel 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 achannel is 31. Although labels can contain split fields,
assigned channels are always numbered consecutively within alabel as
shown in figure 17-4.

Timing Format Specification Menu
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Figure 17-4. Numbering of Assigned Bits

Pod Threshold Each pod has athreshold level assigned to it. For the HP 1653B Logic
Analyzer, threshold levels may be defined for Pods 1 and 2 individually.
For the HP 1652B Logic Analyzer, threshold levels may be defined for
Pods 1, 2 and 3 individually, and one threshold for Pods 4 and 5. It does
not matter if Pods 4 and 5 are assigned to different analyzers. Changing
the threshold of one will change the threshold of the other.

If you place the cursor on one of the pod threshold fields and press
SELECT, you will see the following pop-up menu.

TTL
ECL
User-defined,

Figure 17-5. Pod Threshold Pop-Up Menu

TTL sets the threshold at + 1.6 volts, and ECL sets the threshold at
— 1.3 valts.

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.

[Pod Threshold

+ 0.0V

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

Timing Format Specification Menu HP 1652B/1653B
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Y ou can change the value in the pop-up either with the keypad on the
front panel or with the KNOB, which you rotate until you get the
desired voltage. When the correct voltage is displayed, press SELECT.
The pop-up will close and your new threshold will be placed in the pod
threshold field.

Specify Symbols The specify Symbols field differs from the other fields in the Timing

Menu

HP 1652B/1 653B
Front-Panel Reference

Format Specification menu in that it displays a complete menu instead
of apop-up.

The logic analyzer supplies Timing and State Symbol Tables in which
you can define a mnemonic for a specific bit pattern of alabel. When
measurements are made by the timing analyzer, the mnemonic is

displayed where the bit pattern occursif the Symbol base is selected.

Itis possible for you to specify up to200 symbolsin the logic analyzer.
If you have only one of the internal analyzers on, al 200 symbols can be
defined init. If both analyzers are on, the 200 symbols are split between
the two. For example, analyzer 1 may have 150, leaving 50 available for
analyzer 2.

To access the Symbol Table in the Timing Format Specification menu,
place the cursor on the Specify Symbols field and press SELECT. You
will see anew menu as shown in figure 17-7. Thisisthe default setting
for the Symbol Table in both the timing and state analyzers.

TACHINE | - Sywoo! Toble
Symbo)
Leve! Bose view 2ize [[6
ST IETET.!

Figure 17-7. Symbol Table Menu
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I
Specify Symbols There arefour fieldsin the Symbol Table menu. They are:

Menu Fields Label

Base
Symbol view size
Symbol name

e © o o

Label The Label field identifies the label for which you are specifying
symbols. If you select thisfield, you will get a pop-up that lists all the
labels turned on for that analyzer.

CLOCK
AS
1LDS
iubs
DTACK
R/H
ADDR
DATH

Figure 17-8. Label Pop-Up Menu

Each label has a separate symbol table. This allowsyou 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 TheBasefield tellsyou 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. Thisis covered later in this
chapter.

Timing Format Specification Menu HP 1652B/1653B
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To change the base, place the cursor on the Base field and press
SELECT. You will see the following pop-up menu.

Figure 17-9. Base Pop-Up Menu

If more than 20 channels are assigned to alabel, the Binary option is
not offered in the pop-up. The reason for thisisthat when asymbol is
specified as arange, there is only enough room for 20 bitsto be
displayed on the screen.

Decide which base you want to work in and choose that option from
the numeric Base pop-up menu.

If you choose the ASCII option, you can see what ASCII characters the
patterns and ranges defined by your symbols represent. ASCI|
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F)
are offered on your logic analyzer. Specifying patterns and ranges for
symbols is discussed in the next section.

d;' Y ou cannot specify a pattern or range when the base is ASCI|I. First
Note J 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
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Symbol View Size The Symbol view sizefield lets you specify how many characters of the
symbol name will be displayed when the symbol isreferenced in the
Timing Trace Specification menu and the Timing Waveforms menu.
Selecting this field gives you the following pop-up.

I~ AIW

o

11
12
13
14
15
16

Figure 17-10. Symbol View Size Pop-Up Menu

Y ou 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 Whenyou 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 appearsin 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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Symbo)
Labe! [CLOCK Base view size
[RERD ] [Pettern] (0000

Figure 17-1 1. Symbol Defined as a Pattern

The first of these fields defines the symbol as either a Pattern or a
Range. If you place the cursor on this field and press SELECT, it will
toggle between Pattern and Range.

When the symbol is defined as a pattern, one field appears to specify
what the pattern is. Selecting thisfield 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 patternin
the numeric base that you specified in the Base field.

[Specifg Pattern: ]

85C4

Figure 17-12. Specify Pattern Pop-Up

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

MACHINE 1 — Symbo! Table
Symbol
Lebe) [CLOCK Ease view size
[READ ] [Pattern)
[HRITE [Renge | (n00o] (6000

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.

[Specifg Number: J

1FFF

Figure 17-14. Specify Range Pop-Up
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Y ou 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.

NOdifg_ggmhol
Insert new symbol
Deletle symbol

Figure 17-15. Symbol Pop-Up Menu

Thefirst option in the pop-up is Modify symbol. If you select this
option, you will see an Alpha Entry pop-up menu with which you can
change the name of the symbol.

The second option in the pop-up is Insert new symbol. It allows you to
specify another symbol. When you select it, you will see an Alpha Entry
pop-up menu. Use the menu and the keypad on the front panel to enter
the name of your new symbol. When you select Done, your new symbol
will appear in the Symbol Table. The third option in the pop-up is
Delete symbol. If you select this option, the symbol will be deleted from
the Symbol Table.

Leaving the When you have specified all your symbols, you can leave the Symbol
Symbol Table Table menu in one of two ways. One method is to place the cursor on
Menu the Done field and press SELECT. This puts you back in the Format
Specification menu that you were in before entering the Symbol Table.
The other method is to press the FORMAT, TRACE, or DISPLAY
keys on the front panel to get you into the respective menu.
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 included many illustrations and examples to make the
explanations clearer.

|
Accessi ng the The Timing Trace Specification menu can be accessed by pressing the
imi TRACE key on the front panel. If the State Trace Specification menu

Timi n.g. Tr_ace is displayed when you press the TRACE key, you will have to switch

Specmcatlon analyzers. Thisis not aproblem, it merely indicates that the last action

Menu you performed in the System Configuration Menu was on the state
analyzer.

|

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

Sp ecification analyzer 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.
Y ou 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 shown below.

MACHINE 1 |- Timing Trece Specification

frace mooe[Repetitive
armes by

Acquisition mode | Trensitions!

Lape! >

Base > Hex

Finc
Pettern
present for >

Then find

Eage [ ]

3¢ ns

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.
Label.

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

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
Front-Panel Reference

With the Trace mode field you specify the mode in which the timing
analyzer will trace Y ou have two choices for Trace mode: Single and
Repetitive. If you place the cursor on the field and press SELECT, the
field toggles from one mode to the other.

Single Trace mode acquires data once per trace. Repetitive Trace
mode repeats single acquisitions until the STOP key on the front panel
ispressed, or if Stop measurement has been selected and the stop
measurement condition has been met.

If both analyzers are on, only one Trace mode can be specified.
Specifying one trace mode for one analyzer sets the same trace mode
for the other analyzer.

The Armed by field lets you specify how your timing analyzer isto be
armed. The analyzer can be armed by the RUN key, the other analyzer,
the scope or an external instrument through the BNC Input port.

When you select the Armed by field, a pop-up menu appears like that
shown below. Use this menu to select the arming option for your
analyzer.

Armed by

Run
BNC Input
Machine 1

Scope

Figure18-2. Armed By Pop-Up Menu

The Acquisition mode field allows you to specify the mode in which
you want the timing analyzer to acquire data. Y ou 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 Acquisition
mode, it samples the data at regular intervals, but it stores datain
memory only on transitionsin the signals. A timetag that is stored with
each sample allows reconstruction of the sasmplesin the Timing
Waveforms display.

Transitiona 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 afull memory
acquisition varies with the number of pattern changesin 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 | eft 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 anumber of other events.
Since aglitch can cause major problemsin your system, you can use the
Glitch mode to find it.

Y our logic analyzer has the capability of triggering on aglitch and
capturing all the data that occurred before it. The glitch must have a
width of at least 5 ns at threshold in order for the analyzer to detect it.

If you want your timing analyzer to trigger on aglitch in the data, set
the Acquisition mode to Glitch. This causes several changesin the
analyzer. One change isthat afield for glitch detection in each label is
added to the Timing Trace Specification menu, as shown:

Then find

edge (... ]

0

.
Gliteh [ .... |

Figure 16-4. Glitch Specification Field

With these glitch detection fields you specify on which channel or
channels you want the analyzer to look for aglitch. 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 |k to 512. Half the memory (512) is allocated for storiig the data
sample, and the other half for storing the second transition of aglitch
in asample. Every sample is stored.

Timing Trace Specification Menu
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The sample rate varies from 20 Hz to 50 MHz (50 Ms/sample to
20 ns/sample) and is automatically selected by the timing analyzer to
insure complete data in the window of interest.

When your timing analyzer triggers on aglitch and displays the data,
the glitch appearsin the waveform display as shown below.

/ - GLITCH
ANALYZER /
INPUT

SaMPLE & A i A A

POINTS ‘ | | [

; GLITCH DISPLAYED
‘ ON NEXT SAMPLE
ANALYZER |
DISPLAY

C1E€50W03

Figure 18-5. Glitch in Timing Waveform

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

Base The Base fields allow you to specify the numeric base in which you
want to define a pattern for alabel. 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
you select one of the Base fields, you will see the following pop-up
menu. Decide which base you want to define your pattern in and select
that option.

Binargi
Octal
Decimal
IHexadecimal
ASCII
Symbo1

Figure 18-6. Base Pop-up Menu
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One of the optionsin the Base pop-up isASCII . It allows you to see
characters that are represented by the pattern you specified in the
Find Pattern field.

Label » POD 1
Base * ASCII
Find

Pattern $ %

Figure 18-7. ASCII Defined as Numeric Base

Notice in the figure above that the Find Pattern field is no longer a
selectable field when the base is ASCII . Y ou cannot specify ASCII
characters directly. Y ou must specify a pattern in one of the other
bases; then you can switch the base to ASCII and see what characters
the pattern represents.

The Symbol option in the Base pop-up allows you to use a symbol that
has been specified in the Timing Symbol Tables as a pattern or specify
absolute and enter another pattern. Y ou specify the symbol you want to
use in the Find Pattern field.

With the Find Pattern fields, you configure your timing analyzer to
look for a certain pattern in the data. Each label has its own pattern
field that you use to specify a pattern for that label.

During arun, the logic analyzer looks for a pattern in your data which
isthelogical AND of all thelabels patterns. That is. it looksfor 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 Pattern

The pop-up varies depending on the base you choose and the number
of channels you assign to that label. If you press a key on the keypad to
open the pop-up, the character on the key is placed in the first location
of the pattern.

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

As mentioned previously in “Base”, if you specify ASCII as the base for
the label, you won't be able to enter a pattern. Y ou 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 symhols
specified in the Timing Symbol Tables as the pattern. The Find Pattern
field looks similar to that below:

Label > POD 1
Base Sumbol
Find

Patterr [absolute 2425

Figure 18-9. Symbol Defined in Base Field

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

Symbo 1 sel ec tion

$ absolute ]

READ
WRITE

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

The pop-up lists all the symbols defined for that label. It also contains
an option “absolute wox." Choosing this option gives you another
pop-up with which you specify a pattern not given by one of your
symbols.

To select an option from the pop-up, use the KNOB to scroll the
symbols up and down until the desired symbol is between the two
arrows. Press SELECT. The symbol name appears in the Find Pattern
field under the label.

When you specify symbols in the Timing Symbol Tables, you also
specify the number of characters in the symbol name that are to be
displayed. If you specify only three characters of a symbol namein the
Symbol menu, only REA of READ and WRI of WRITE would be
displayed in the Find Pattern Field. In addition, only the first three
letters of “absolute” would be displayed.

Pattern Duration  Therearetwo fields with which you specify the Pattern Duration. They
(present for ) arelocated next topresent for in the Timing Trace
Specification menu. Y ou use these fields to tell the timing analyzer to
trigger before or after the specified pattern has occurred for a given
length of time.

HP 1652B/1653B 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 thisfield and press SELECT, it toggles
between > and < . The second field specifies the duration of the
pattern. If you select> in thefirst field, you can set the duration to a
value between 30 ns and 10 ms. If you select< in thefirst field, you can
set the duration to a value between 40 ns and 10 ms. If you attempt to
set the duration to a value outside the given range, the analyzer will
automatically set it to the nearest limit.

To change the value of the pattern duration, place the cursor on the
second field and either press SELECT to get a pop-up menu, or just
press one of the numeric keys on the front-panel keypad. Both methods
give you a Numeric Entry pop-up similar to that shown.

Numeric Entry

Figure 16-1 1. 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 vaue for Pattern Duration will appear in the field.

1
Note % 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/1 653B
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Then Find Edge
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As an example, suppose you configure the present for fieldas
shown:

present for ] S0 ns |
Figure 18-12. Example of Pattern Duration (Greater Than)

This configuration tells the timing analyzer to look for the pattern you
specified that occurs for a period of time greater than 50 ns. Once the
timing analyzer has found the pattern, it can look for the trigger.

Choosing < (less than) forces glitch and edge triggering off, and the
timing analyzer triggers immediately at the end of the pattern that
meets the duration requirements. The fields with which you specify
edges and glitches do not appear in the menu. For instance, configure
the present for ____ field as shown below.

present for I 100 ns
Figure 18-13. Example of Pattern Duration (Less Than)

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

With the Then find Edgefields you can specify the edges (transitions)
of the data on which your timing analyzer triggers. Y ou can specify a
positive edge, a negative edge, or either edge. Each label hasits own
edge trigger specification field so that you can specify an edge on any
channel.

When you specify an edge on more than one channel, the timing
analyzer logically ORs them together to look for the trigger point. That
is, it triggers when it sees any one of the edges you specified. It also
AND:s 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 Edgefields 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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Specify Edge:

Figure 18-14. Specify Edge Pop-Up for Then Find Edge

Y our 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 anegative edge, place the cursor on one of the periodsin
the pop-up and press SELECT once. The period changesto |, as
shown:

[Snecifu Edge:

Figure 18-15. Negative Edge Specified

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

[Specify Edge: ]

LeTe viee tees e

Figure 18-18. Positive Edge Specified

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

[Speclfu Edge: ]

B

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 you see a period. To
clear an entire label, press the CLEAR ENTRY key on the front panel.

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

If you are not in Binary base, you will see dollar signs($$..) in the Then
find Edge field when you close the pop-up. These indicate that edges
have been specified; however, the logic analyzer can’t display them
correctly unless you have selected Binary for the base.

When you set the Acquisition mode on Glitch, aglitch detection field,
for each label, is added to the screen. These fields allow you to specify
glitch triggering on your timing analyzer. Selecting one of these fields
displays the following pop-up menu.

[Specifg Glitch: ]

Figure 18-18. Specify Glitch Pop-Up for Then Find Glitch

Y our pop-up may look different depending on the number of channels
you have assigned to the label. Each period indicates that the channel
has not been specified for glitch triggering.

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

[Specifu Glitch: ]

Figure 18-19. Glitches Specified

Timing Trace Specification Menu
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If you want to delete a glitch specification, place the cursor on the
asterisk and press SELECT. The asterisk is replaced with a period.

Note %‘ If you are not in Binary base, you will see dollar signs($$..) in the
Glitch field when you close the pop-up. Thisindicates that glitches
have been specified; however, the logic analyzer can’'t display them
correctly unless you have selected Binary for the base.

When more than one glitch has been specified, the logic analyzer
logically QRs them together. In addition, the logic analyzer QRs 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 thisis:

(glitch + glitch + edge + edge) * pattern

Note i If you select < (less than) in the present for ___ field, edge and glitch
g 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

19

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 areais in the top
one-fourth of the screen and the waveforms area is the bottom

three-fourths of the screen.

[ [ORAT _TEST | - Timing Waveforms

Rorkers ofrs

Accumulete

Time/Div [__200 ns | Deley |

Semple period = 10 ns

RAS Og

CAS Og

Figure 19-1. Timing Waveforms Menu

HP 1652B/16538
Front-Panel Reference
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The waveforms area displays the data that the timing analyzer acquires.
The datais displayed in aformat 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 axisonly displays highs (above threshold) and lows (below
threshold). Also, the waveform lows are represented by athicker line
for easy differentiation.

EB00CTINNG | = Timing Wavelorms

nerkers Time X to Trig 0 s ! |Time X to O 0 s
Accumulate (0T Jo o Trig { 0 s At X nerker| [CLOCK
TimesDiv 500 ns | Deley | G s |

M
S, ek
[ 1
I S 1
—

“4444
~;
T DN

=

vat

LD ODVDDVTAON

KOO IO T DD DD LD D!

BB DD DDEPODOOTTTO0

—=t=

T

BETDDPDD
LL
15

OOV

Figure 19-2. Timing Waveforms Menu with 24 Waveforms

|

Accessing the The Timing Waveforms Menu is accessed by the pressing the

Timing DISPLAY key on the front panel when the timing analyzer is on. It will
automatically be displayed when you press RUN.

Waveforms

Menu

Timing Waveforms Menu HP 1652B/1 653B
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[
Timing
Waveforms

Menu Fields

Markers

Note ..#'
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The menu area contains fields that allow you to change the display

parameters, place markers, and display waveform measurement
parameters.

68000TIMNG = Timing Wavef grms
Morkers [__Time ]! to Trig T $] [ Time T 1o 0

0 s
Accumulate 0 to Trig| 0 s At [xnharker] [CLOCK |
Time/Div [ 500 pg Delay | 0 s 1

Figure 19-3. Timing Waveforms Menu Fields

The Markers field allows you to specify how the X and 0 markers will
be positioned on the timing data. The options are:

o Off

e Time

e Patterns

o Statistics

o 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.

68000TINMNG | = Timing Waveforms
Merkers

Accumulete orf

Time/D1y Delay Sample periods 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:

e Time X to Trig(ger).

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

To position the markers, move the cursor to the field of the marker you
wish to position and press SELECT. A pop-up will appear showing the
current time for that marker. Either rotate the KNOB or enter a
numeric value from the keypad to change the position of that marker.
Pressing SELECT when you are finished positions the marker and
closes the pop-up.

When the cursor is on either the X to Trig or 0to Trigfields, you can
also enter a value directly from the keypad without pressing SELECT.

66000TINNG | = Timing Maves

\

X to Trigger -—Done
narkers Xt % e % L]  -70 ns
Accumuiate ot 70 ns L | X Marker CL0CK
Time/Div 500 ns y, 1

Figure 19-5. Markers Time

The Time X to O field will change according to the position of the X
and 0 markers. If you place the cursor on the Time X to O field and
press SELECT, another pop-up will appear showing you all three
times: X to Trigger, O to Trigger, and Time X to O.

[BE000TIHNG] - Timing Meveforms Morker Hovement(Done )
Rerkers X to Trig X to Trigger =490 ns
Accumulate 0 to Trig 0 to Trigger 220 ns
Time/Div pelay [ 6 5] Time X to 0 710 ns

Figure 19-6. Time X to 0 Pop-up

If you rotate the KNOB while this pop-up is open, both X and 0
markers will move, but the relative placement between them will not
change.

Timing Waveforms Menu HP 1652B/1 653B
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Markers Patterns
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When the markers are set to patterns, you can specify the patternson
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 tofind time between specific
patterns in the acquired data.

DRAM TEST |= Timing Waveforms (Specify Patterns

Markers Patterns Find x-pattern 0 |from Trigger
Accumulete off Find o-patternTriggen ] from | I
Time/Div 200 ns | Delay Time X to 0 0 s

Figure 19-7. Markers Patterns

Patterns for each marker (X and 0) can be specified. Patterns can be
specified for both markers in each label. The logic analyzer searches
for thelogical “and” of patternsfor all |abels even though only onelabel
can be displayed at atime. Y ou 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 Patterns (Done

tabel [A_____1  Base [ Hexadecimall
Xnarker)pattern‘m
0 nNarker) [entering] pattern [xyxuxxsx
stop measurement: [ X=0 J[Less than || 10_ns]
Store exception to disk: r_D‘l'T_] File name lEXCEPTION l
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 you can use the logic analyzer to look for a specified
time or range of time between the marked patterns and have it stop
acquiring data when it sees this time between markers. (The X marker
must precede the 0 marker.)

Timing Waveforms Menu
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Note udl

Markers Statistics

Accumulate Mode

Timing Waveforms Menu
19-6

Also avalable is Store exception to disk which dlows you to specify a
file on the disk that exceptions can be stored in. The default filenameis
EXCEPTION.

The upper and lower range boundaries must not be the same value. For
example, if you want to stop a measurement when the X and 0 markers
arein range of 200 ns, you should set the range valuesto190 ns and 210
ns. This eliminates erroneous measurement termination.

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

e Number of total runs.

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

e Minimum time between the X and O markers.

e Maximum time between the X and 0 markers.

¢ Average time between the X and 0 markers.

Statistics are based on the time between markers which are placed on
specific 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 avalid 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. Thiswill continue
unless you change the placement of the X and 0 markers between runs.

Accumulate mode is selected by toggling the Accumulate ON/OFF
field in the Timing Waveforms menu. When accumulate is on, the
timing analyzer displays the data from a current acquisition on top of
the previously acquired data.

HP 1652B/1653B
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When the old datais cleared depends on whether the trace modeisin
single or repetitive. In single, new datawill 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
aways clears the accumulated data. In repetitive mode, data is cleared
from the screen only when you start arun after stopping acquisition
with the STOP key.

At The At X (or 0) Marker fields allow you to select either the X
Marker or 0 markers. You can place these markers on the waveforms of any
T label and have the logic analyzer tell you what the pattern is. For
example, in the timing waveforms display (figure 19-9) the number 35
to theright of the Delay field is the pattern in hexadecimal that
is marked by the 0 marker. The base of the displayed field is
determined by the base of the specified label you selected in the
Timing Trace menu.

6B0COTINNG | - Timing Wevelorms

Narkers Time X to Trig { D st Time ¥ to O 1.420 us
e

Accumulate D to Trig {_1.420 us! At [0 nerker] [ADDR

Time/DIv Deley ____ G 5] 35

]
R e e e
CT——— L .
;
| Sv— P Se—

T
I
J

2 COOGOOHOODOIIOVE SO
.]
551 [T

OO

W

[BBEDDHBIDEPOOOTOTOTO~

PHED DD DD HHATONANTTN0

POOOIXIODD DD D DDDD!

pe

Figure 19-9. At 0 Marker ADDR fields

This display tells you that 35H is the pattern on the address |abel lines
where the 0 marker is located.
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Time/Div (time
per division)
Field

Note ﬁ

Note "'é-'

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.

[EBO0CTINNG | - Timing Waveforms
nerkers X 1o Trig | C s {Time x to 0] _1.420 us

Accumulate 0 to Trig [_1.420 us] @t [0 Herker g;ou ]
Time/Div Delsy 35 o
o [ufs
Pl e e ™o ik el DTACK
“§ I — — BN
T L ' 1 . l
H K 0 - 1::::

Figure 19-10. Label Option Pop-up

The time per divisionficld 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
rotating the KNOB or entering a numeric value from the keypad. When
you rotate the KNOB, the time per division increments or decrements
in 1-2-5 sequence from 10 ns/div to 50 ms/div.

Sample period is fixed at 10 ns in the Transitional acquisition mode.

When you enter avalue from the keypad, the time per division does not
have to be a I-2-5 sequence.

In Glitch mode, changing the Time/Div setting changes the sample
period for the next run. To view the sample period after the next run,
turn the markers off if they are on and press RUN.

HP 1652B/1653B
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Delay Field
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The Delay field allows you to enter adelay. 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).

68000TINNG | = Timing Maveforms R

rarkers [ Time ] x to Trig [__-900 ns [Time ¥ to O 1.530 us
—

Accumulate D to Trig __ 630 ns | At [X nerker] [CoCCK
_—

Time/Div 500 ns Deley 0 s

Figure 19-11. Trigger and Trace Points

If you want to trace after the trigger point, enter apositive 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 25 seconds, which is controlled
by memory and sample period (512 x 50ms). The sample rate is also
dependent on the delay setting. It is represented by the following
formula:

if delay < 20 ns
Hwdelay = 20 ns (this is an instrument constant)

if delay > 10 ms
Hwdday = 10 ms

else Hwdelay = delay (delay setting in timing waveforms menu)
Sample period = larger of:

Time/Div + 25 o1

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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Timing Analyzer Measurement Example

Introduction

HP 1652B/1653B
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In this chapter you will learn how to use the timing analyzer by setting
up the logic analyzer to simulate a simple timing measurement. Since
you may not have the sasme 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. Thereisalso an
example of each menu after it has been properly set up.

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide . If you can set up
each menu by just looking at the menu picture, go ahead and do so. If
you need areminder of what steps you need to perform, follow the
numbered steps. If you still need more information about “how,” use the
lettered steps.

To gain confidence using your logic analyzer, we recommend that you
configure the menus as you follow the simulated measurement example
up to section “Acquiring the Data.” From that section unto the end,
you will see the measurement results on the Timing Waveforms screen
asif you had the real test circuit connected, and as if you had selected
RUN.

Timing Analyzer Measurement Example
20



Problem In this exercise, assume you are designing a dynamic RAM memory
Solvi ng with (DRAM) controller and you must verify the timing of the row address
L strobe (RAS) and the column address strobe (CAS). You are using a
the Timi ng 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 timing analyzer will do just fine when you don’t need voltage
parametrics you decide to go ahead and use the logic analyzer.
I
What Am | After configuring the logic analyzer and hooking it up to your circuit
Goin g to under test, you will be measuring the time (x) from when the RAS goes
low to when the CAS goes high, as shown below.
Measure?
e
RAS _"-'l : r—-—
CAS —_| r———
01650805
Figure 20-. RAS and CAS Signals
Timing Analyzer Measurement Example HP 1652B/1653B
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I
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 atiming analyzer. By following these steps you will
configure Analyzer 1 as the timing analyzer.

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

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

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

b. Place the cursor on System and press SELECT.

2. In the System Configuration menu, change Analyzer 1 typeto
Timing. If analyzer 1 isaready atiming analyzer, go on to step 3.

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

b. Place the cursor on Timing and press SELECT.

System Configuration

analyzer 1 Anelyzer 2 0scilloscope
Neme' [DRAM.TEST | [o77]

Type: Txmlni ; Type: off

Unuluan:ﬂ fnelyzer
045

Figure 20-2. System Configuration Menu
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3. Name Anayzer 1 “DRAM TEST” (optional)

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

b. With the Alpha Entry pop-up, change the nameto “DRAM TEST”
(see “How to Enter AlphaData’ 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  Atthispoint, if you had atarget system with a4116 DRAM memory

Probes

IC, you would connect the logic analyzer to your system.

Since you will be assigning Pod 1 bit 0 to the RAS label, you hook Pod

1 bit 0 to the memory IC pin connected to the RAS signal. Y ou hook

Pod 1 bit 1 to the IC pin connected to the CAS signal.

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

HP 1652B/1653B
Front-Panel Reference

System Configuration

Anolyzer |1 Analyzer 2 0scilloscope
Nome' [DRAM_TEST Cff
Tupe: Tupe:

Unnsslgnaﬂ Analyzer
ods

Activity  Indicators

Figure 20-3. Activity Indicators

Timing Analyzer Measurement Example
20-5



|
Configuring the  Now that you have configured the system, you are ready to configure
Timing Analyzer the timing analyzer. Y ou will be:

Creating two names (labels) for the input signals
Assigning the channels connected to the input signals
o Specifying atrigger 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.

|
[ [ORAM TEST |- Timing Format Specificslion Specify Symhols
Pod |
T
Activity > ..
Lepel Pgl 15.... .87 ... 0
s R |
CAS +] . . N
1=
or7-
01—
Tori-
-
ot
Torr—
T
PRI
o]
L Croe-

Figure 20-4. Timing Format Specification Menu

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

Timing Analyzer Measurement Example HP 1652B/1653B
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d. Name the second label CAS by repeating steps a through c.

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

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

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

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

pop-up.

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

HP 1652B/1653B Timing Analyzer Measurement Example
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Specifying a
Trigger
Condition

To capture the data and then place the data of interest in the center of
the display of the Timing Waveforms menu, you need to tell the logic
analyzer when to trigger. Since the first event of interest is when the
LRAS s 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 belocated in thisfield. The $ indicates an edge has
been specified even though it can’t be shown in the HEX base.

[DRAM TEST |~ Timing Trace Specification

Armed by Acquisition mode [Tronsitional |

Lebel > [RAS ] _CAS

Find

Pattern (¥ I x
pressnt for | > 30 ns

Then find

gage (8 1]

Figure 20-5. Trigger Edge Specified
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Acq uirin g 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. Thisway, you will not have to obtain and use an
identical circuit.

DRAM TEST } - Timing Weveforms

nerkers X to Trig | 0_¢ Iime X t5 0 [
Accumulate 0 te Trig 0 s At [ X herker RAS
Time/Div Deley | 0 ¢
I v T
RAS 09]“
[ cacod

Figure 20-6. Timing Waveforms Menu

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

HP 1652B/1653B Timing Analyzer Measurement Example
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T g
The Timing
Waveforms

Menu

The Xand O

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

e TheXandO
The W
The vertical dotted line

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

DRAT_TEST | - Timing Waveforms

nerkers X to Trig 0 s Time X (o 0 0 s
Accumulate D to Trig G _s] At [X nerker] [ RAS
T)mo/Dl Deley [ [}

.

RAS_ 0| /
cAS__od| e

X and O Markers

Figure 20-7. X & 0 Markers
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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.

DRAT _TEST |- Timing Navelorms

harkers X to Trig 50 ns ] [Time X to 0 180 ns
Accumulate 0 te Trig ___90 ns] At [X Harker] [RAS ]
Time/DLy Deley 0 5] 1

X 0

Figure 20-8. Inverted Triangle & Vertical Dotted Line

HP 1652B/1653B Timing Analyzer Measurement Example
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Configuring the
Display

Display Resolution

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

obtain your answer.

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

A
[ R BT
01650806

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 current setting.

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

[CRAA_TEST ] - Timing Wavefarms
narkers [ Time ] x to Trig [ 0 _s] [Time ¥ to 0] 0 s
Accumulate D to Trig | G s] At [x hacker]
Time/Dtv Deley Oa s | 0
Ras_od
CAS Og
Figure 20-10. Changing Time/Div.
Timing Analyzer Measurement Example HP 1652B/1653B
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Making the
Measurement

HP 1652B/1653B
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What you want to know is how much time el apses between the time
RAS goes low and the tune CA S goes high again. Y ou will use the X
and 0 markers to quickly find the answer. Remember, you specified
the negative-going edge of the RAS to be your trigger point; therefore,
the X marker should be on this edge if X to Trig = 0. If not, follow
steps 1 and 2.

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

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

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

[ [ORAM TEST |~ Timing Wavefarms

terkers X tc Trig | 0 s [Mmextoo 710 ns

Accumulate 0 to Trig 710 ns] wt [x nerker] [RAS

Time/Oiv 200 ns Deley | [ [}

fo—
RAs_og L
CAS Od 1

Figure 20-1 1. Marker Placement
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Finding the Your answer could be calculated by adding the X to Trig and O to
Answer Trig times, but you don’t need to bother. The logic analyzer has already
calculated this answer and displaysitin the TimeX to0____ 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.

DRAM TEST |~ Timing Waveforms

herkers X to Trig | 9 s} (mex 100 710 ns
Accumulate {077 ] 0 to Trig 710 ns | At [X Harker] [CRAS

Time/D1lv Delay ¢
RAS 0] :

ths_og _____]—

Figure 20-12. Time X to 0

HP 1652B/1653B
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Sum mary You have just learned how to make a simple timing measurement with
the HP 1652B/53B logic analyzer. Y ou 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.

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

HP 1652B/1 653B 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 |
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 circuit has never worked before, you and the software
engineer aren’t sure if it is a hardware or software problem. You need
to do some testing to find a solution.

You also notice the circuit fails intermittently. More specifically, it only
fails when the microprocessor attempts to address a routine that starts
at address 8930.

To see what might be causing the failure, you decide to start where the
microprocessor goes to the routine that starts at address 8930. The first
thing you check is whether the microprocessor actually addresses
address 8930. The next thing you check is whether the code is correct in
all the steps in this routine.

Your measurement, then, requires verification of the following:

o Whether the microprocessor addresses location 8930.
e Whether all the addresses within the routine are correct.
e Whether all the data at the addresses in the routine are correct.

Timing/State Measurement Example HP 1652B/1653B
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How Do |
Configure the
Logic Analyzer?

HP 1652B/1653B
Front-Panel Reference

If the routine is correct, the state listing displays the following:

+ 0000 008930 BO3C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 BO03C
+ 0004 00892E 61FA

In order to make this measurement, you must configure the logic
analyzer as a state analyzer because you want to trigger on a specific
state (8930). You also want to verify that the addresses and data are
correct in the states of this routine.

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

0 T
System Configuration
fAnalyzer 1 Anolyzer 2 Gscilloscope
Neme ' [6BOOOSTATE

Tyoe: [ State ] Type:

Unassigned Analyzer
Pods

—

Figure 21-1. System Configuration Menu
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|
Configuring the
State Analyzer

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

shown:

{0 Sy

[6B000STATE ]~ Stele Format Specification
Cloack
Je

Clock Period Pod 3 Pod 2 Pod 1

[C66 ns} | T 11 T 1 [ T 1
L Clack 11 Clock B Clack |

ACLIVILY > Cociimicimacas  mmmmmmmemcmmeeee mcmemmmmmmemee-
Lepel Pol IS . . B7 . 0 1S....8 ... 0 1§ ... 87 . .G
ADDR 1 [ esemeses] [emoaveveenesnses ) [ .. .. ]
DATA v L. ] i | [sessssoranemens |
11—
Otf=
11—
01—
1=
(1=
1=

T 0ff-

L=0fr-

S é

Figure 21-2. State Format Specification Menu

Configure the State Trace Specification menu as shown:

5BOOCSTATE |~ State Trace Specificetion

Trace mode[ Single |

Sequence Levels

While storing “ any state”
. Trigger on 8" ! times

. Store ~ eny state”
2

Armed by
Run

Brenches
Count

Time

Prestore
o1t

Covel » Eo0r_Jpare )
Bese > [Wex JLwex ]
:
v | oemoon ]
¢

Figure 21-3. State Trace Specification Menu
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Connecting the At this point, if you had a target system with a 68000 microprocessor,

Probes you would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you will hook the probes to your
system accordingly:

e Pod 1 probes 0 through 15 to the data bus lines DO through D15.

e Pod 2 probes 0 through 15 to the address bus lines A0 through
AlS.

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

e Pod 1, CLK ({J clock) to the address strobe (LAS).

Acquiring 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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Finding the You look at this listing to see what the data is in states + 0000 throu
g
Problem + 0004. You know your routine is five states long.

The 68000 does address location 8930, so you know that the routine is
addressed. Now you need to compare the state listing with the
following correct addresses and data:

+ 0000 008930 BO0O3C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 BO03C
+ 0004 00892E 61FA

As you compare the state listing (shown below) with the above data you
notice the data at address 8932 is incorrect. Now you need to find out

why.
——

[68000STATE | - [State Listing
farkers of1

Lavel > [ABD [TATA

Base > Hex Hex

-0007 00B8CA  OOFF

0006 0088CC 6730

-0005 O0BBCE  4BE7

-0004 00BBFE  4ET7S

~0003 008900 3000

0002 0004F4 0000

0001 0004F6 8930
008930 BO3C

+0001 008932  oorF =—— [ncorrect Data
+00C2 008934 67F8

40003 008936  BO3C

+0004 00892E  6IFA

+0005 008930  BO3C

+0006 0004F4 0000

40007 0004F6  B930

+0008 008924  4EFA

| — ‘
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 microprocessor reads this memory address. You decide
you want to sce 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.

L
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

data bus when the routine is running. You also want to see the control
Measurements signals that control the read cycle. You will then compare the
Must | Make? waveforms with the timing diagrams in the 68000 data book.

Your measurement, then, requires verification of the following;

e 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 data strobes (LDS and UDS).
Data transfer acknowledge (DTACK).
Read/write (R/W).

HP 1652B/1653B Timing/State Measurement Example
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How Do | In order to make this measurement, you must re-configure the logic
Re-Configure analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a
. state analyzer since you will use the state analyzer to trigger on address
the Loglc 8930.
Analyzer?
Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown:
P
System Configuration
Analyzer 1 Anelyzer 2 gscillescope
Neme: Neme (orr]
Type: Type:
unnssla::g Analyzer

( Pod _t ] ({ Pod d B

U I R )

4 Pod 2 b} ( Pod 5 )

\ooooecooomznzoe: ) ]

Pod 3
L - J
Figure 21-5. System Configuration Menu

|

Connecting the
Timing Analyzer
Probes

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

Pod 4 bit 0 to address strobe (AS).

Pod 4 bit 1 to the system clock.

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

Pod 4 bit 3 to upper data strobe (UDS).

Pod 4 bit 4 to the read/write (R/W).

Pod 4 bit 5 to data transfer acknowledge (DTACK).
Pod 5 bits 0 through 7 to address lines A0 through A7.
Pod 5 bits 8 through 15 to data lines DO through D7.

Timing/State Measurement Example HP 1652B/1653B
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Configu l'il"lg the  Now that you have configured the system, you are ready to configure
Timing Ana|yzer the timing analyzer. Configure the Timing Format Specification menu
as shown:

6B000TINNG |- Timing Format Specification

Pod 5 Pegd 4

[ T ] 1T 1
Activily > ... i __._.._ .
Lepel Pgt 15 ... B7 ... O 195.... 87 .... 0
CLCCK i
AS
LDS
upc
DYACK
R /W
ADDR
DATA
~0ff~
-011-
=0ff—
—0ff-
(1=

(-
| = - 4

Figure 21-6. Timing Format Specification Menu

[+ +HHH¢ +

embmombe

Configure the Timing Trace Specification as shown:

_ -
[6B0OCTINNG |- Timing Trace Specificstion
Trace mode[_Single )
Armec by Acguisilion mode [ frensitionel |
Lebel >  [CCOCK @S Juos  ups  ovAck jF/W " J[RODEJDATA ]
Bese > [ Hex | hHex | Hex 1 Hex | Hex | Hex ] Hex [ Hex ]
Fing
Pattern X L x M x ™ X ¥ L L xx ]
prosent for
Then find
gage [ . [ | ] || . . ]
hana

Figure 21-7. Timing Trace Specification Menu
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Setting the Your timing measurement requires the timing analyzer to display the
Ti ming timing waveforms present on the buses when the routine is running,

Since you triggered the state analyzer on address 8930, you want to
Anal yzer trigger the timing analyzer so the timing waveforms can be time
Trigger correlated with the state listing.

To set up the logic analyzer so that the state analyzer triggers the
timing analyzer, perform these steps:

1. Display the Timing Trace Specification menu.
2. Place the cursor on the Armed by field and press SELECT.

3. Place the cursor on the 68000STATE option in the pop-up and
press SELECT.

Your timing trace specification should match the menu shown:

State A_na!yzer [EBGOGTINNG |~ Timing Trace Specification
Arms Timing Trace moge[ Singie ]
Analyzer ——————farmec vy Acquisition mode [Trensitional]
Lave} >  [CLOCK ][AS Jds___Jubs JoTACK JR7w _ JiADDP JDATA_ ]
Bese > [ Hex | Hex ][ Hex [ Hex ] Hex | Hex | Hex [ Hex
F
Pattern X Xy I I ]
srocent 1or 5]
Theén fing
£age [ [ | ISR R SR | N | |

Figure 21-8. Armed by 68000 STATE

Timing/State Measurement Example HP 1652B/1653B
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Time Corr elating In order to time correlate the data, the logic analyzer must store the

the Data

HP 1652B/1653B
Front-Panel Reference

timing relationships between states. Since the timing analyzer samples
asynchronously and the state analyzer samples synchronously, the logic
analyzer must use the stored timing relationship of the data to
reconstruct a time correlated display.

To set up the logic analyzer to keep track of these timing relationships,
turn on a counter in the State Trace Specification menu. The following
steps show you how:

1. Display the State Trace Specification menu.

2. Place the cursor in the field just below Count on the right side of
the display and press SELECT.

3. Place the cursor on the Time option and press SELECT. The
counter will now be able to keep track of time for the time
correlation.

680005 TATE |~ Slate Trace Specification
Treace mcne—-—sxnle

Sequence Levels Armed by
Hhile storing ~ any state” —-m
. Trigger on “a” | times
Branches
. Store ~ any stete”
z Count
Prestore

Leel > [ADOR__JDATA ]
Bese >

COBYI0 I XXXX

DOOKKX KL XXX

Figure 21-9. Count Set to Time
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After you connect the probes of pods 4 and 5 to your circuit, all you
have to do is press RUN. When the logic analyzer acquires the data it

switches the display to the State Listing menu unless you switched one
of the other menus to the timing analyzer after reconfiguring the State
Trace menu. Regardless of which menu is displayed, change the display

The Mixed mode display shows you both the State Listing and Timing
Waveforms menus simultaneously. To change the display to the Mixed

Re-acquiring
the Data
to the Mixed Mode.
|
Mixed Mode
Display Mode:
1

and pres

. Place the cursor on the field in the upper left corner of the display

s SELECT.

Place the cursor on Mixed Mode and press SELECT. You will

now see the mixed display as shown:

p——
[fixes rioce]- paspiay

60000STATE - Stots Listing

Level > [TADDR _ [ PATA [ Time ]

Bese > [ Hex 1T Hex I Re i

~0003 008500 3000 1.28 us

0002 0004F4 0000 1.24 us

0001 0004F6 8930 1.24 us
§[r0000] 008930  BO3C 1.24 us

+0001 008932 OOFF t.24 us

+0002 008934 67F8 1.28 us

+00C3 008936 BO3C 1.24 us
68000TINNG - Timing Waveforms X to Trigger | 0 s|
TimeDiv [ 500 ns | Delay [ 0 s | 0 to Trigger

T 3 [[ LML L L L
3 I 1 — 1
I = { [ 1
s o — —
: [
: [;m —
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Interpreting the  In the Mixed Mode display the state listing is in the top half of the

Di Spl ay screen and the timing waveforms are in the lower half. The important
thing to remember is that you time correlated this display so you could
see what is happening in the time domain during the faulty routine.

Notice that the trigger point in both parts of the display is the same as it
was when the displays were separate. The trigger in the state listing is
in the box containing + 0000 and the trigger of the timing waveform is
the vertical dotted line.

As you look at the mixed display, you notice nothing wrong except the
data at address 8932 is incorrect. However, you are seeing only one bit
each of the address and the data. To see all the data and addresses in
the timing waveform part of the display, you must overlap them.

[Mixea Moce]- Bispley  68000STATE=- State Listing
Lebel > [TAODR _ |(DATA___ | Time |
Beose > [™Hex J__Hex I Rel |
0003 008900 3000 1.28 us
-0002 0004F 4 0000 1.24 us
-0001 0004F6 8930 1.24 us
§[+0000 008930 BO3C 1.24 us
+000 1 008932 0OFF 1.24 us
40002 008934 67F8 1.28 us
40003 008936 BO3C 1.24 us
6B000TINNG = Timing Moveforms X to Trigger 0 ¢
Time/Div [ 500 ns | belay | 9 5] 0 toTrigger

Figure 21-11. Interpreting the Display
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Overlapping Since you see nothing wrong with the timing waveforms so far, you
Timi think unstable data may be on the data lines during the read cycle. In
iming .
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

or bits of the address bus you want to overlap.

—
[rixeq noce]- pispiay

6B000STATE — State Listing
Level > [BBBE | BAT] Bil select
He
7‘ el
00

Base > [ hex ]

0003 008900
0002 0004Fa
0001 0004FE 8330 1.24 us
§rooco] 008930  BO3C 1.24 us
+0001 008932 QOFF 1.24 us
+0002 008934 67F8 V.28 us
+0003 008936 BO3C V.24 us
68000TINNG - Timing Mavetforms % to Trigger [0 s]
TimesDiv [

500 ns | Detay | 0 s1 0 to Trigger

Figure 21-12. Overlapping Timing Waveforms

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

3. Repeat step 2 except overlap the data bits.

Timing/State Measurement Example
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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.

p——
[rixec Toce]- pisplay

6B000STRIE - Stote Listing

Lebel > [TADDR oATA _ J[ Time A

Bose > |” Hex Hex | Rel |

~00C3 008900 3000 1,29 us

-0002 000dra 0000 .24 us

—0001 0004F6 893¢C 1.24 us
§[+0000 008930 803C 1.24 us

+0001 008832 OOFF 1.24 usg

+002 008934 67FB 1.28 us

+Q003 00893¢ Bo3C 1.24 us
68000TINNG - Timing Weveforms ¥ Lo Trigger 2 s
Times0iv 500 ns | Delsy | 0 s] 0 tc Trigger

Figure 21-13. Unstable Data

Unstable Data

Timing/State Measurement Example

21-15



Summa ry 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:

e Trigger one analyzer with the other.
e Time correlate measurement data.
e Interpret the Mixed mode display.
e Overlap timing waveforms.

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

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 included are
scope menu maps. The purpose and functions of each menu are
explained in detail in the following chapters.

Chapter 23 explains the Channel Menu.

Chapter 24 explains the Trigger Menu.

Chapter 25 explains the Waveforms Menu.

Chapter 26 explains Mixed Mode Displays.

Chapter 27 gives you a basic mixed mode measurement example.

An actual signal from the compensation signal output is used through
out most of these chapters to better illustrate how to use the different
oscilloscope menus. If you need an introduction to oscilloscopes, refer
to Feeling Comfortable with Digitizing Oscilloscopes.

The Sco pe The oscilloscope in the HP 1652B/1653B Logic Analyzer is a
An Overview 2 channel, 400 megasample/second, 100 MHz single-shot and repetitive
( ) (repetitive single-shot) bandwidth scope. It is turned on/off from the
System Configuration menu with the Channel, Trigger and Waveforms
menus accessed from front panel keys. The scope can be armed by the
analyzer or an external BNC.

|

Scope Menu The scope menu maps show you the fields and the available options of
P

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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Menu Overview

The Oscilloscope
22-6

The oscilloscope menus are:

e Channel
Timebase Function
Autoscale Function

e Trigger
Calibration Function

e Waveforms
Auto-measure Function
Marker Measurement Function

An illustration for each main menu is given at the beginning of each
chapter. As new menu fields and pop-up fields appear, a new
illustration will be shown. Use these illustrations to help in identifying
the field being discussed.

The Channel menu (CHAN key) controls the vertical sensitivity, offset,
probe attenuation, and input impedance of both input channels. In
addition, the timebase functions of seconds/division (s/Div) and delay
are controlled in this menu. The s/Div and delay can be controlled in
the other main menus as well, but will be defined in the Channel Menu
chapter.

Like the timebase functions, the autoscale function is available in all
main menus, but is defined in the Channel Menu chapter.

HP 1652B/1653B
Front-Panel Reference



HP 1652B/1653B
Front-Panel Reference

The Trigger menu (TRIG key) controls the selection of trigger modes,
input source, level, slope, and auto-trigger. Selection of the arming
source and run mode is also controlled in this menu.

Access to the oscilloscope calibration menu is done through this menu.
When the calibration field is selected, new menus will appear that
guide you through the calibration process. The calibration procedure is
found in Appendix D.

The Waveforms menu (DISPLAY key) controls the display mode,
connect the dots, and grid on/off. Also included in this menu is the
Auto-measure function and Marker measurement criterion set-up.

At power up, the System Configuration menu defaults the oscilloscope
to on. All main oscilloscope menus can be selected from the front
panel keys.

The Oscilloscope
22-7
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Channel Menu
L

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.

[_Scope_ |- channel
Input [CH 1] v/D1Lv 1.500 v Offset

prove {10, 1] Impedence | I_HOnm Preset

s/D1v 10.00_us Deiey

Figure 23-1. Channel Menu

L
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 displayed on the
Channel Specification menu.

The default Input field selection is channel 1. When you select the
Input field, it will toggle from CH 1to CH 2.

HP 1652B/1653B Channel Menu
Front-Panel Reference 23-1



V/Div Field

The V/Div field is located in the middle of the top row of fields. It sets
the vertical sensitivity of the channel selected in the Input field.
Vertical sensitivity determines the size of a waveform displayed on
screen and is measured in volts/division. Each waveform display is
divided into four vertical divisions. The divisions are marked by small
tick marks at the left and right sides of the waveform display.

When the V/Div field is selected, a pop-up will appear which allows the
vertical sensitivity to be changed by turning the knob. See upper
pop-up in figure 23-2.

As the vertical sensitivity is changed, the signal expands and
compresses in both directions vertically from the center of the display.
When probe field is set to 10:1, the vertical sensitivity will change in a
1-2-5 sequence from 150 mV/div to 100 V/div.

Vertical sensitivity can also be entered from the keypad. A Numeric
Entry pop-up will appear when the first numeric key is touched. See
lower pop-up in figure 23-2.

Scope - Chenne) dutoccaln
Volts/Div -m
Input (CH v/DLy Offset 2 500 vV
Prove 10 | ed 1.500 v Preset TTL
.00 _us Delay

Knob EHV -
pop-up Ll Numeric Entry

Keypad entry pop-up — |

Channel Menu
23-2

€D
)

(G

Figure 23-2. V/Div Entry Pop-ups

Any value from 150 mV/div to 100 V/div can bc entered from the
keypad. The vertical sensitivity value can be set to the two most
significant digits. For example, if you entered a value of 154 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 value).

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

The Offset field is located on the right side of the top row of fields.
Offset is the voltage represented at the center vertical tick mark in the
waveform display. Offset is a dc voltage that is added or subtracted
from the input signal so that the waveform can be shown centered on
the waveform display.

When the Offset field is selected, a pop-up will appear and the offset
value of the channel selected in the Input field can be changed by
turning the knob. See the upper pop-up in figure 23-3.

As offset is changed, and after a run, the position of the waveform
moves up or down on the waveform display. Offset works similar to the
vertical position control of an analog oscilloscope, but offset is
calibrated.

Valid offset values can also be entered from the keypad. A Numeric
Entry pop-up will appear when the first numeric key is touched. See
the lower pop-up in figure 23-3.

R
Scope |- Channel
Offset -‘m
Input VDL
Probe Impedance ;1 HOnm 2.500 V

§/01v 16 00_us I [

Numeric Entry

Figure 23-3. Offset Voltage Entry Pop-ups
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Keypad entry pop-up

Channel Menu
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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 attenuation factor for the channel selected. The probe
attenuation factor can be set from 1:1 to 1000:1 in increments of 1.
When the Probe field is selected, a pop-up will appear and the probe
attenuation factor can be changed by turning the knob. See the upper
pop-up in figure 23-4.

Probe attenuation can also be entered by using the keypad. An Integer
Entry pop-up will appear when the first key is touched. See the lower
pop-up in figure 23-4.

[ Scope |~ thannet (Chutoscale )
Input lV 1.500 Vv

r——
Probe dance |t _HOnr |
10 : 4

L 0 s

]

Offset
Preset

Probe

Integer Entry

B

Figure 23-4. Probe Attenuation Entry Pop-ups

When you select a probe attenuation factor, the actual sensitivity at the
input does not change; The voltage values used on the display (V/div,
offset, marker values, trigger level, automatic measurements) are
adjusted to reflect the attenuation factor.

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

HP 1652B/1653B
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Impedance Field

Preset Field

HP 1652B/1653B
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The Impedance field is located in the middle of the middle row of
fields. It sets the input impedance for the channel selected. When the
Impedance field is selected, the input impedance will toggle between 1
M€ (dc) and 50 Q (dc). No pop-up keypad is available for this field.
The default value for the Impedance field is 1 MOhm.

The Preset field is located on the right side of the middle row of fields.
It automatically sets offset, V/div, and trigger level values to properly
display TTL and ECL logic levels.

When you select the Preset field, a pop-up will appear as shown in
figure 23-5. Rotate the knob until the proper field is highlighted, then
touch the select key.

TTL
ECL
USER

Figure 23-5. Preset Field Pop-up

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

PRESET VALUE
PARAMETER ECL I TTL
V/DIV 500MV 1.5V
QFFSET -1.0V 2.5V
TRIG LEVEL —1.300v 1.620v

@1652M0 1

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, no values will be changed.

The default value for the Preset field is TTL.

Channel Menu
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Waveform
Selection

This section will show you how to insert, modify, and delete input
channels on the waveform display and how to perform waveform math

and overlay functions. Any of these operations can be performed from
any of the oscilloscope main menus.

The channel label fields to the left of the waveform display shows the
input channels that are being displayed. Figure 23-6 shows the default
setting which displays CH 1 and CH 2 selected.

Channel Menu
23-6

Input
Probe
8/Div

Scope |~ Channe!)

v/DLY 1,500 v offset 2 500V
10+ | Impedance | ! HOnm Preset
beley

_CH 1

]

THZ

3

> Cihannel Labels

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

HP 1652B/1653B
Front-Panel Reference

Connecting the Equipment

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

BACK FRONT
VIEW VIEW

SIONAL OUTRUT

(o)

2165201 l -
T

BHC TEE

|
Pl
COMPENSATION 1 ’
|
‘ |

Figure 23-7. Compensation Signal Hookup

Setting Up the Oscilloscope
1. Turn the power on to the instrument.

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

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

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

5. Touch 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.

Seepe - Mevaforms
Herkers| off Display Connect dots| On

Semple pariod = 1.000 us

8/04v 200.0 us Delay 0 s Gric orf

-

SN

Figure 23-8. Compensation Signal Waveforms

Turning the The waveform selection defaults to Waveform on for channel 1 and
Waveforms On/Off channel 2.

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

___Scope j- MWaveforms
Harkers Display Conrect dots [ On ]

Semple pariod « 1.000 us

s/D1V 200.0 us Delay 0 s Gric

Inssrt waveform

Figure 23-9. Waveform Selection Pop-up menu

Channel Menu HP 1652B/1653B
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2. With Waveform on, the channel 1 signal will be displayed in the
waveform display. Select Waveform off. Channel 1 signal is now
gone, and the channel label has changed to -off-. See figure 23-10.

[__Scope ]- Haveforms

(LAutoscale ) (Auto-Nessure )

nerkers[_ Off ] Display Normal Connect dots[ On ]
Semple perioc = |.000 us

s/0tv 200.0 us Delay 0 s

Gric orf

|

Figure 23-10. Channel 1 Turned Off

3. To turn channel 1 waveform back on, select the channel label
field, then select Waveform on.

Insert/Delete  When a signal is inserted into the waveform display, its label field and

Waveforms waveform will always be displayed directly below the highlighted label
and corresponding waveform.

1. Select CH 1 label field, then select Insert waveform. A channel
mode pop-up will appear. See figure 23-11.

HP 1652B/1653B Channel Menu
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- Haveforms (autoscale ) (Auto-Heasure )

Herkers ofrf Cisplay Conrect dols
Semple period = |.000 us

s/Dtv  [200.0 us Deloy Grie ot t

CN|J
v

et r
t7-C
~196my
L___l

Figure 23-11. Channel Mode Pop-up

2. Select CH 2. Notice that the second CH 2 was inserted directly
below CH 1.

3. To delete CH 2 from the channel label list, select CH 2.

4. Select Delete waveform. CH 2 is now removed and you are back
to the start.

Modify Waveforms When you modify a waveform, you select the channel label to be
modified and replace it with a selection from the channel mode pop-up.
1. Select CH 1 label field, then select Modify waveform.

2. Select CH 2 from the channel mode pop-up, then touch the RUN
key. Notice that CH 1 has been replaced with CH 2. Channel 2 is
now being displayed twice.

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

4. Select CH 1 from the channel mode pop-up, then touch the RUN
key. Now you are back to the start.

Channel Menu HP 1652B/1653B
23-10 Front-Panel Reference



Overiay (C1,C2)

1
Note %

HP 1652B/1653B
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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 display.

2. Select the s/Div field and change the sweep speed to 5 ns/div.
This will allow us to see the overlayed waveforms easier. The
display should now look like the figure below.

To get a better display of the two waveforms overlayed, use an extra

long cable on one of the inputs. This will delay one waveform.

Scnée - Trigger (Autoscale ) (Calibration )
Mode Source Run mode
Level [-286,0 my Slope Aute-Trig
s/Div 5.0 ns Deloy 18.4 n: | Armed by

s

Figure 23-12. Overlay Waveform Display
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Waveform Math Suppose you wanted to take the signal from CH 2 and add it to or
(C1+C2), (C1-C2) subtract it from the signal from CH 1. Let’s try subtracting CH 2 from
CH 1.

1. Select 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.

: Scope - Trigger (Autoscale ) (Calibration )
Hode Source CH 1 Run mocde
Level -286.0 mv Siope Aute-Trig

/01y Cetay Armed by

g N

-

p——

Figure 23-13. C1-C2 Waveform Display

Channel Menu HP 1652B/1653B
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Timebase The s/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.

Scuée - Maveforms (Autosceie ) (_Auto-Neasure )
nerkers{___Off ] Display Conrect dots[0On ]

Sempie perioc = 1.000 us

s/D1v  [200.0 us Delay Grie orf
. : - r

] '

Figure 23-14. Compensation Signal Waveform
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s/Div Field

The s/Div field sets the sweep speed or time scale on the horizontal axis

of the display and is measured in seconds/division. The display is
divided into 10 horizontal divisions. The divisions are marked by small
tick marks at the top and bottom of the waveform display.

When the s/Div field is selected, a pop-up will appear and the sweep
speed of the channel selected in the Input field can be changed by
turning the knob. See the upper pop-up in figure 23-15.

Sco

Input

Pr

‘ Autoscale '
s v)

e
1 nonm

[

s/Div

iv
dence
ey

Offset

10.00 us Preset

CH 1

]

Knob entry/
pop-up

L —

Numeric tntry

GO
)

D)
/

Keypad entry pop-up —

CH £

}

Figure 23-15. s/Div Entry Pop-ups

As the sweep speed is changed, the signal expands and compresses in
both directions from the center of the display. As you turn the knob,
the sweep speed changes in a 1-2-5 sequence from 5 ns/Div to 5 s/Div.

Sweep speed can also be entered from the Numeric Entry pop-up. The
pop-up will appear when the first numeric key is touched. See the
lower pop-up in figure 23-15.

Any value from 5 ns/Div to 5 s/Div can be enter from the keypad.
Sweep speed can be set to three-digit resolution. For example, if you
entered a value of 15.45 ns, the value would be rounded up to 15.5 ns.

Channel Menu
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At sweep speeds of 100 ms/div and slower, the time to acquire the 2048
sample points for acquisition memory is greater than 1 second.

At these sweep speeds the screen will display "Scope waiting for
prestore” when acquiring the 2048 sample points prior to the trigger
point or "Scope waiting for poststore” when acquiring the 2048 sample
points after the trigger point. These advisories let you know the
oscilloscope is still actively acquiring data.

The default value for the s/Div field is 10 us.

If acquisitions have been stopped, the oscilloscope uses the 2048
sample points stored in acquisition memory to display the new data on
screen when the sweep speed is changed. This function would normally
be used to zoom in or zoom out on a waveform acquired in Single
(single-shot) mode. Zooming either expands or compresses the
waveform horizontally and is changed by adjusting the s/Div field.

Zoom Example

Select the s/Div field and turn the knob to set the sweep speed to 200
u#s/Div, then touch the Stop Key to stop acquisitions. Now turn the
knob to change the sweep speed and notice how the acquired
waveform expands and compresses.

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.

[_Scope |~ MWaveforms ((autoscale ) (Auto-Heasure )
Harkers[__ Off ] Display Connect unls

Semple partac = 1.000 ue

s/0tv  [500.0 us Deloy Gric

Figure 23-16. Compressed Waveform

Now change the sweep speed to 2 us/Div. At 200 us/Div, 500 points
were displayed; at 2 us/Div, only 20 points are displayed. When the
waveform is expanded, the oscilloscope uses a reconstruction filter to
fill in the waveform points to provide a more useable display. When
used in conjunction with scrolling (see "Delay Field" paragraph),
zooming is very useful in displaying single-shot waveforms.

Channel Menu HP 1652B/1653B
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Delay Field

Scrolling
(Acquisition
Stopped)

HP 1652B/1653B
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Delay time is the time offset before or after the trigger point on the
waveform and is always measured from the trigger point to the center
of the screen. The dotted line at the center of the display is the trigger
point. When delay time is zero, the trigger point is at the center of the
screen.

When the Delay field is selected, a pop-up will appear and the delay
time can be changed by turning the knob. Remember that the trigger
point is always delay time zero and is marked by the dotted line. When
the trigger point moves to the right side of the screen, the delay time is
negative. This means that what you are viewing at center screen is
before the trigger point and is referred to as negative time.

When the trigger point is moved to the left side of the screen, the delay
time is positive and what you are viewing at center screen is after the
trigger point.

Delay time resolution is equal to 2% of the sweep speed setting when
using the knob. When using the pop-up keypad, resolution is 100 ps at
sweep speeds of 99.9 ns/Div and faster, and can be set to 4-digit
resolution at sweep speeds of 100 ns/div and slower.

If acquisitions have been stopped, the Delay field controls the portion
of the acquisition memory displayed on screen.

When acquisition has been stopped:

Pre-trigger delay range = delay time setting - (1024 X sample rate)
Post-trigger delay range = delay time setting + (1024 X sample
rate)

This means that one-half of data stored in acquisition memory is before
the delay time setting and one-half of the data in memory is after the
delay time setting.

Channel 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
us/div, then touch the Stop key to stop acquisitions. Select the Delay
field and turn the knob to change delay time to approximately -1 ms.
As shown in figure 23-17, you are now looking at the beginning of the
waveform record. You can now scroll through the entire 2k waveform
record, both before and after the trigger point. When used in
conjunction with zooming (see "s/Div Field" paragraph), scrolling is
very useful in displaying single-shot waveforms.

H Scope -  Mavelorms (putoscale ) (Auto—hensure )
Herkers[ _ Off ] Display Connect duls

Semgle period = |.000 us

s/0iv  [200.0 us Deley Grio o1¢
: r : 1 . T T
_r!—\“

Figure 23-17. Scroll Begining of Waveform
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Autoscale Field The Autoscale field is located in the middle of the top row of fields in
all scope main menus except when the Markers field is set to Statistics.
When the Autoscale field is selected, a pop-up appears allowing you to
cancel or continue the autoscale. See figure 23-18.

(scaze - channel

Input [ CH | v/Div L oCh v ! Offset 2 500V
Prabe 10 0 | Impeden P nonm Preset
s/D1v 10.00 us | Delay [

T

Autoscale Pop—upf

Figure 23-18. Autoscale Pop-up

If you have inadvertently selected autoscale or wish to abort the
autoscale, select Cancel. If the Continue field is touched, the autoscale
function is started and the advisory Autoscale is in progress is
displayed. The oscilloscope automatically sets V/Div (vertical
sensitivity), channel Offset, s/Div (sweep speed), and trigger Level so
that the input signals are displayed on screen. The oscilloscope checks
all vertical inputs and looks for the trigger on channel 1. The following
fields are changed when autoscale is complete:

Channel menu

V/Div scaled
Offset scaled

HP 1652B/1653B 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.

If No Signal is Found

If no signal is found on any of the vertical inputs, the oscilloscope
displays the advisory No signal found, then displays Auto Triggered,
and the oscilloscope is placed in an auto-trigger mode. The
auto-trigger mode allows the oscilloscope to auto-sweep and display a
baseline anytime a trigger signal is not present.

Channel Menu HP 1652B/1653B
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24
Trigger Menu

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

e Edge
o Immediate

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

- Trigger (Autascale ) (LCelibration )
Hode Edge Source CH 1 Run mode
Level 1.620 v Siope Aute-Trig [On ]

s/Dtv 10 00 us Deley 0 s 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.

HP 1652B/1653B Trigger Menu
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Trigger Point
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Mode Field

Immediate
Trigger Mode
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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.

Tseape - Trigger
1.620 ¥

Source CH |
Slope
Delay

Calibration
Hode
Level
8/Div

Run mode g

Auto-Trig [On ]

Armed dy

Trigger level

Trigger point /

Figure 24-2. Trigger Point

The Mode field is located on the left side of the top row of fields and
selects the trigger mode for the oscilloscope. When you select the
Mode field, it will toggle between Edge and Immediate.

The default selection for the Mode field is Edge.

Immediate trigger mode causes the oscilloscope to trigger by itself after
the arming requirements are met. This can be used when a logic
analyzer arms the scope or another instrument arms the scope via the
BNC connector. The defauit Immediate trigger menu is shown in
figure 24-3.

HP 1652B/1653B
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L Sceée - Trigger (Auloscale ) (Calibration )
Mode Run mode

o betey armeq oy o)

-t

Figure 24-3. Immediate Trigger Mode Default Menu

Armed by Field

The Armed by field is located on the right side of the bottom row of
fields. When selected, a pop-up will appear that is used to set any
arming requirements. See figure 24-4.

Scope |~ Trigger (Autoscais ) (Calibration )
roge Run mode

s/Dtv [ 1C_00_us Deloy Armed oy LT |
BNC Inpul

RACHINE |
[RACHINE 2 |

¥

Armed by pop-up /

Figure 24-4. Arming Selection Pop-up

Trigger Menu
24-3



Edge Trigger

Trigger Menu
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Mode

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 is the type of triggering found in all oscilloscopes. In edge

trigger mode the oscilloscope triggers at a specified voltage level on a
rising or falling edge of one of the input channels.

In this mode you can specify which input is the trigger source, set a
trigger level voltage, and specify which edge to trigger on.
Source Field

The trigger Source field is located in the middle of the top row of fields
and when selected, will toggle between channels 1 and 2.

The default selection for the Source field is channel 1.

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). If the trigger level is set above or below the waveform,
trigger is lost and the waveform display will be unsynchronized.

The trigger level, when set with the knob, can be any voltage value
contained within the waveform display window in increments of 1% of
full scale vertical voltage range (V/Div X 4). For example, if full scale
voltage range were 500 mV, trigger level could be set in increments of
20 mV.

Trigger level can also be entered from the keypad. A Numeric Entry
pop-up will appear when the first key is touched. See the lower pop-up
in figure 24-5.

——
Sco (Aulasceie ) (Colibration )
nose | Lovet Qmedl Run mods
Level 1.620 ¥ e Auto-Trig [On ]
\ y 0_s Armed oy
Numer ic Entry
Knob entry D
(v)
pop-up )
mv

"

Keypad entry pop-up

Figure 24-5. Trigger Level Entry Pop-ups
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Since the trigger level range is limited by the voltage values set for the
waveform window, the voltage level range can be easily determined.
Turn the knob in both directions until the Level field reads minimum
and maximum voltage. These voltage values are the trigger level limits
of the waveform window.

The default value for the Level field is 1.62 V (TTL preset value).

Slope Field

The Slope field is located in the middle of the middle row of fields. It
selects which edge of the trigger source waveform the oscilloscope will
trigger on. When Slope is selected, it will toggle between positive and
negative.

The default selection for the Slope field is Positive.

Auto-Trig Field

The Auto-Trig field is located on the right side in the middle row of
fields. It lets you specify whether or not the acquisitions should wait for
the specified trigger condition to occur. When the Auto-Trig field is
touched, the field will toggle between On and Off.

On. When auto-trigger is set to on, the oscilloscope waits for
approximately 1 sec. for a trigger to occur. If a trigger does not occur
within that time, whatever is in the acquisition memory is displayed and
"Auto triggered" is displayed:

e 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 occur, the screen is not updated and "Waiting for Trigger" is
displayed.

The default selection for the Auto-Trig field is On.

HP 1652B/1653B
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Run mode Field

The Run mode field is located on the right side of the top row of fields
and is displayed only when in the Trigger menu. This field controls
whether the oscilloscope performs a single acquisition or multiple
acquisitions. Single mode acquires a waveform on a single acquisition
and then stops running. Repetitive mode acquires a waveform a
multiple number of times and rebuilds the display after each
acquisition. Repetitive mode keeps running until the STOP key is
pressed. When powered on, the oscilloscope defaults to the Single
mode. There is no pop-up for this field. When selected, it simply
toggles between Single and Repetitive.

Single Mode Run. After the Run mode field is set to Single, you start
the oscilloscope running in the single-acquisition mode by pressing the
RUN key on the front panel. In this mode, the oscilloscope makes a
single acquisition, displays the results, then waits until the RUN key is
touched again before making another acquisition.

Repetitive Mode Run. After the Run mode field is set to Repetitive,
you start the oscilloscope running in the Repetitive (repetitive
single-shot) mode by pressing the RUN key on the front panel. In this
mode, the display is rebuilt each time a new acquisition is made. When
you want to stop making repetitive acquisitions, touch the STOP key on
the front panel. To resume making repetitive acquisitions, touch the
RUN key again.

“#' Before a repetitive run can be executed, all analyzers must either be
Note turned off, or they must have acquired data.

HP 1652B/1653B Trigger Menu
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25
Waveforms Menu

Introduction The Waveforms menu controls how the oscilloscope displays the
waveforms. The waveforms may be displayed in normal, averaged, or
accumulated mode. This menu also controls the connect-the-dots
display feature. The default Display menu is shown in figure 25-1.

——
- Havel orms (Autoscale ) (futo-Heasuce )
Harkers orf Display Normal Connecl dots| Off
Semple perioc « —-

$/Dtv ¢ 60 us Deloy O <1 Gric

'

Figure 25-1. Waveforms Display Menu

Scope Field The Scope field located in the upper left corner of the menu is used for
accessing the System Configuration menu, any assigned analyzers, and
the mixed mode display operation. More information on mixed mede
displays and the system configuration menu is found in the appropriate

chapters.
|
Auto-Measure Automatic parametric measurements are functions built into the
Field digitizing oscilloscope that make parametric measurements on a

displayed waveform.

HP 1652B/1653B Waveforms Menu
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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.

[ Scope ]- Meveforms

Ao ney o 1 [ Normal 1. . Concact ol 0171
Input Autometic Messurements
Freq Periog 0 s vp-p o
Riselime s +Hidtn 0 s Preshoot 0
Felltime S -Hidtn 0 s Overshoot 0

Auto-Measure Pop-up

Figure 25-2. Automatic Measurement Pop-up

The channel field , which is located in the upper right corner of the
pop-up, will toggle between channel 1 and channel 2 when selected.
The default selection for this field is channel 1.

There are nine automatic measurements made from the data that is
displayed in the waveform display:

Period
Risetime
Falltime
Frequency
+ Width
-Width
Vp_p
Preshoot
Overshoot

Keep the following in mind when making measurements.

e Atleast one full cycle of the waveform with at least two like edges
must be displayed for Period and Freq measurements.

HP 1652B/1653B
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Top and Base
Voltages
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e 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.

e Risetime, Falitime, Preshoot, and Overshoot measurements will
be more accurate if you expand the edge of the waveform by
selecting a faster sweep speed.

All measurements except Vp-p are calculated using the Vtop (100%
voltage) and Vbase (0% voltage) levels of the displayed waveform. The
Vtop and Vbasc 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 28 voltage levels.

Each of these 64 levels is called a quantization level. Each waveform
has a minimum of 500 data points displayed horizontally on screen.
Each of these data point sets have one quantization level assigned to it.
The histogram is calculated by adding the number of occurrences of
each quantization level of the displayed data point sets on the displayed
waveform.

The quantization level with the greatest number of occurrences in the
top half of the waveform corresponds to the Vtop level. The
quantization level with the greatest number of occurrences in the
bottom half of the waveform corresponds to the Vbase level.

If Viop and Vbase do not contain at least 5% of the minimum (500)
data points displayed on screen, Vtop defaults to the maximum voltage
(Vmaximum) and Vbase defaults to the minimum voltage (Vminimum)
found on the display. An example of this case would be measurements
made on sine or triangle waves.

From this information the instrument can determined the 10, 50, and
90% points, which are used in most automatic measurements. The
Vtop or Vbase of the waveform is not necessarily the maximum or
minimum voltage present on the waveform. If a pulse has a slight
amount of overshoot, it would be wrong to select the highest peak of
the waveform as the top since the waveform normally rests below the
perturbation.

Waveforms Menu
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To demonstrate how to make automatic measurements, set up the
oscilloscope as described below. This setup will be used throughout
the remainder of this section.

Connecting the Equipment

Connect a BNC tee adapter and BNC cables to the oscilloscope as
shown in figure 25-3.

BACK FRONT
VIEW VIEW
| | | [——1
| COMPENSATION : [
‘ SIGNAL QUTPUT ‘ !
. | [ I
! ® » )
! Vo 1 2
| — EE
! 1
RI652M3 " i
75
g RS

Figure 25-3. Equipment Setup

Setting Up the Oscilloscope

1. Turn the instrument on.

3]

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

3. Touch CHAN key and from the default Channel Specification
menu, make the following changes:

Input CH 1 Probe field to 1:1
Input CH 1 Impedance field to 50 Ohms
Input CH 2 Probe field to 1:1
Input CH 2 Impedance field to 50 Ohms

4. Select Autoscale, then sclect Continue.

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.

ScoEe - Trigger (hutoscale ) (Calibration )
Hode Source CH | Run mode [Repetitive
Level [-250.0 mv S1ope {Positive j  Auto-Trig[0n ]
s/0tv  [200.0 us Delay f O s, Armed by

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 - HWaveforms (Autoscaie ) (Auto-Neasure )
nerkers[ Off ] Display Connect dots[0On ]

Semple pariog = 2.5 ns

$/Div 5.0 ns Deley 13.4 ns : Grio

~250mv

Figure 25-5. Expanded Waveform
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Expanding the edge on the waveform will give more accurate results
because more data points on the rising edge will be displayed.

2. From the Waveforms menu select the Auto-Measure field. The
Risetime value is displayed in the Automatic Measurements
listing pop-up.

Notice that Period, Falltime, Freq, + Width, and -Width listings are
blank. Because only the rising edge of the waveform is displayed, there
is insufficient data at this time to make these measurements.

3. Select Done. You are now back to the Waveform menu.

Fall time is measured on the negative-going edge of the waveform and
is the time it takes the waveform to transition between the 90% voltage
point and 10% voltage point. You are currently displaying the
positive-going edge of the waveform, so you need to change it to the
negative-going edge.

4. Touch the TRIG key and toggle the Slope field in the Trigger
Specification menu to Negative. Notice the negative-going edge
of the waveform is now displayed as shown in figure 25-6.

5. Touch the Display key and select the Auto-Measure ficld in the
Waveforms menu. The Falltime value is now displayed in the
Automatic Measurement listing pop-up.

Scase - Trigger

Hode i Edﬁe Source CH 1 Run mode
Level -250.0 mv Slape Neiullve Auto-Trig
s/D1v 5.0 ns Delay Armed oy

Figure 25-6. Negitive Edge Of Waveform
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6. Now measure the falltime on CH 2. Select the Input field in the
Automatic Measurement listing pop-up and toggle to CH 2.

7. All readings in the Automatic Measurement listing pop-up are

now for CH2. Falltime is now being measured on CH 2.

Vp-pP The peak-to-peak voltage measurement uses the maximum voltage and
Measurement the minimum voltage values found in the data displayed on screen.

Vp-p = Vmaximum - Vminimum

8. Notice the Vp_p measurement displayed in the Automatic
Measurements listing pop-up. This reading is for the channel
currently selected.

9. Select Done to exit the Automatic Measurements listing pop-up.

HP 1652B/1653B Waveforms Menu
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Period and Freq (frequency) measurements are made using the first
two like edges of an input displayed on screen. At least one full cycle
of the waveform must be displayed to make the measurements. If a full
cycle is not present, the Period and Freq measurements in the
auto-measure field will be blank. Period and Freq are measured using
the time (t) at the 50% level of the edges.

If the first edge on the display is rising then:

Period = trising edge 2 - trising edge 1
Freq = 1/(trising edge 2 - trising edge 1)

If the first edge on the display is falling then:

Period = tfaliing edge 2 - lfalling edge 1
Freq = 1/(tfaliing edge 2 - tfalling edge 1)

Re-scale the waveform to display at least one full cycle of the
waveform, then make a Period and Freq measurement on CH 1.

1. From the Waveform menu, select s/Div and change s/Div field to
100 us 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 ]- Haveforms
Herkers Display

Sample pertac = !.000 us
$/D1v Delsy

(Cautoscale )
[ThormeT 7]

13.4 ns

(huto-Hessure )
Connect dots[ Gn ]

100.0 us

Grie

i

Figure 25-7. One Full Cycle Waveform
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+ Width (positive pulse width) and -Width (negative pulse width)
measurements are made using the time (t) at the 50% level of the
waveform edges. At least one positive-going edge followed by a
negative-going edge of the waveform must be present to make a

+ Width measurement and at least one negative-going edge followed
by a positive-going edge must be present to make a -Width
measurement. If these conditions are not present, the + Width and/or
-Width measurements in the auto-measure field will be blank.

If the first edge on the display is rising then:

+ Width = tfalling edge 1 - trising edge 1
-Width = trising edge 2 - tfalling edge 1

If the first edge on the display is falling then:

+ Width = tfalling edge 2 - trising edge 1
-Width = trising edge 1 - Ufalling 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 Preshoot and Overshoot measure the perturbation on a waveform
Overshoot above or below the top and base voltages (see "Top and Base Voltages”
Measurements section earlier in this chapter). These measurements use all data

displayed on screen, therefore it is very important that only the data of
interest be displayed. If you want to measure preshoot and overshoot
on one edge of a waveform, then only display that edge. If you want to
measure the maximum preshoot and overshoot on a waveform, then
display several cycles of the waveform.

Preshoot is a perturbation before a rising or a falling edge and is
measured as a percentage of the top-base voltage. Overshoot is a
perturbation after a rising or a falling edge and is measured as a
percentage of the top-base voltage

If the measured edge is rising then:

Preshoot = [Y_tzass__Ymmeum] X 100
Vtop-base

Overshoot = [Ymasimum-YViop | x 300
Vtop-base

If the measured edge is falling then:

Preshoot = [ Ramum:=Yiop) 10
Viop-base
Overshoot = [ﬂasg_mmmum] X 100
Vtop-base
Waveforms Menu HP 1652B/1653B
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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 S 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.
! Scope - MWaveforms (Autascale ) (futo-Heasure )
Harkers | off Displiay Caonnect uols

Semple perioc = 2.5 ns
ey
$/Div 5.0 ne

Delay

13.4 ns . Gric Qorr

-250my

Figure 25-8. Rising Edge on Waveform
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Marker In addition to automatic parametric measurements, the oscilloscope
Measurements also has two markers for making time and voltage measurements either
manually (Time) or automatically (Search).

To demonstrate how to make marker measurements, connect the
oscilloscope as shown in figure 25-3 and reset the oscilloscope as
described below.

1. Turn the instrument on.

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

3. Touch CHAN key, then from the default Channel Specification
menu, make the following changes:

Input CH 1 Probe field to 1:1
Input CH 1 Impedance field to 50 Ohms
Input CH 2 Probe field to 1:1
Input CH 2 Impedance field to 50 Ohms

4. Select 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 menu and toggle Connect dots field to on.
The displayed waveform should now look like figure 25-9.

ScuEs - Trigger (Autoscele ) (LCalibration ) ‘
Mode Source Run mode
Level [~250.0 mv Slope Auto-Trig
s/0tv [200.0 us ]  Deley C_s| Armed by

Figure 25-9. Marker Measurement Setup Display

Markers Field In the Waveforms menu, the Markers field is located on the left side of
the top row of fields, and can only be accessed from the Oscilloscope’s
Waveforms menu. When the Markers field is selected, a pop-up
appears as shown in figure 25-10.

Scope ~ Mavelorms (Autoscale ) (huto-Nessure )

Nnarker ‘7"' Displey Norma) Connect dots[ On ]
1me
1 0
Semple Senrch us
8/D1v

Ttoliatics Delay 13.4 ns | Grig c1f

Marker field pop-up

Figure 25-10. Markers Field Pop-up
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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 menu. See figure 25-11.

| Scope - MWaveforms

MHarkers Time Display Normsl Connect dots [ On
F~—

X te 0 | 0 s Trig to X 0 s Trig too[ 0 s ]

s/Div  [[200.0 us Deley i3.4ans| Gric

T

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 marker 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
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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 appcar when any key is
touched on the keypad.

Resolution for the Trig to X time values is 2% of the sweep speed
setting. The default value for the Trig to X field is 0 s.

Trig to 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 displayed in the Trig to O field is
measured from the trigger point to the O marker.

When the Trig to O field is selected, the time value can be changed by
turning the knob or by entering a time value from the Numeric Entry
pop-up. The pop-up will appear when any key is touched on the keypad.

Resolution for Trig to O time values is 2% of the sweep speed setting.
The default value for the Trigto 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.

—Scope )~ Maveforas (CRufoscate)  (Epecify Ferkers)
HMarkers{ Search Display Connect ﬂols
X-pattern from start O-pottern | 1| from stert
s/btv _200.0 us Delay Gric

§

Figure 25-12. Search fields

Specify Search The Specify Search Markers field is located in the upper right corner
Markers of the Waveforms menu. When selected, a Search Markers pop-up will
appear. After Search Markers criteria is set, the X and O markers will
be positioned on the waveform, as specifed, with voltage values
displayed below the waveform label. See figure 25-13.

Scope ~ Waveforms (Autoscale ) (Specify Herkers )
nerkers{ _Search Display Normel Connect dots[ 0n ]
— —_—
Search Morkers

Harker Type Percen: !
X-tarker set on ot Llhe 501 leve! with
slope.

C-tarker set on ot the 501 level with
Pasitive slope.

Stop messurement wnen ¥—0

Sto-e exception to disk gre |

 J— | Su————————— St —

Figure 25-13. Search Markers Pop-up
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Type markers

When the Type markers field is selected, it will toggle between Percent
and Absolute.

The Percent type setting is for levels that are a percentage of the
top-to-base voltage value of a waveform. The top-to-base voltage value
of a square wave is typically not the same as the peak-to-peak value.
The oscilloscope determines the top and base voltages by finding the
flattest portions of the top and bottom of the waveform. See figure
25-14. The top and base values do not typically include preshoot or
overshoot of the waveform. The peak-to-peak voltage is the difference
between the minimum and maximum voltage found on the waveform.

The Absolute type allows you to set an exact voltage level to the X or
O marker.

A A R v—u-»—l--v 121 TOP
' |
P AV (TOP-BASL:
, |
!‘ P A ' _4__“.._.;!,,\, 1) BASE

S4111/WFO

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 CH1.

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 1% can be entered. Absolute voltage values
can be entered in increments of 6 mV. The Percent default value for
the at the___level field is 50%. The Absolute default value for the at
the __level fieldisO V.

with ___ slope.

The with___ slope field sets the X or O marker on either the positive or
negative edge of the selected occurrence of a waveform. When the
slope field is selected, the slope will toggle between Positive and
Negative. The default selection for the Slope field is Positive.

Stop measurement when X-O __

This field lets you set up a stop condition for the time interval between
the X marker and O marker. When this field is selected, a pop-up will
appear as shown in figure 25-15.

The default selection for the Stop measurement when X-O field is Off.
SCDE° ~ Moveforms (Auloscale ) (Specify Markers )

Harkers. _ Search Cisplay Normal Connect dots[ Gn |
—_ —_—
Search Morkers

Marker Type Percen: |
x—ttarker set on | CH 3 el \he 501 leve® with

Posiiive slope

G—Harker set on [C4 1] 8t the [ S0% | level wiih
Positive slope

Stop measurement when X-C

Less than
LGrsater than

Stiore exception 1o d1sk

Nnt 1n range
——

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.

i Scuée - MWaveforms (Autoscale ) (Specify Harkers )
Markers| Search Display Normal | Connect dots[On ]
(

Search Markers

Marke~ Type Percent

- X-tarker sel on at the 5012 © o level Witk
é: m] slape.
C-Harxer se!l an et the [ 50z level wirt

Siop messiurement when X~0 [ Less then ]| ¢ s
Store exception to disk. [Gf7 |
= [ARSS
=1
0
P | S————— T
Stop time field
Z n .
VAR

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.

{ Scope = Waveforms (putoscale ) (Specify tarkers )
Harkers Search Display Norma! Connect uols[ Cn
e —

Search Markers

Horker Type Py
Numer ic Entry s )
X~tiarker set on [ CH

O-ftarker set on us
i Pcsitive s @

€tod meosure hgr—r—oc—rTw T T
< exception to di1sk S

—_— s

Keypad entry pop-up

Figure 25-17. Stop Measurement Time Numeric Entry
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The keypad will appear when you touch any key. The knob is used to
set the scale. When using the keypad, resolution is 10 ns at times up to
99.99 ns and can be set to 5-digit resolution for other times up to 100
Megaseconds. Positive times would be used when the X marker is
displayed before the O marker, and negative times would be used when
the O marker is displayed before the X marker.

When Less Than is selected, the oscilloscope will run until the X-O
time interval is less than the value entered for the Less Than time field.
When the condition is met, the oscilloscope will stop acquisitions and
display the message "Stop condition satisfied."

Greater than

When the Greater than field is selected from the pop-up, a time value
field appears to the right of the Greater Than ficld. When the time
value field is selected, the time and scale can be entered the same as for
the Less Than field.

When Greater Than is selected, the oscilloscope will run until the X-O
time interval is greater than the value entered for the Greater Than
time field. When the condition is met, the oscilloscope will stop
acquisitions and display Stop condition satisfied.

HP 1652B/1653B
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Time range fields
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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-O 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.

- -
Scope - HWaveforms (Autoscele ) (Specify Markers )
Harkers Search Display Normal Connect duls
_— —_—

~
Search Merkers

Percent
X-tarker set on et the 503
¢ LPosttive slope.

farkes Type

i level with

C-arxer set on sl the 502 level with

Positive slope
Stop messurement wher X—C [ _Ir range || 0 s]tc 3 <]
Store excepticn to disk:

Figure 25-18. Range Fields

Not in range ___ to

When the Not in range___to___field is selected from the pop-up, two
time value fields appear next to the Not In Range field. The time range
for the stop condition is entered in these time fields. When either time
value field is selected, the time can be entered the same as for the Less
Than field.

When Not In range__ to___is selected, the oscilloscope will run until
the X-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
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X-pattern __from

start

O-pattern ___from

start
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Store exception to disk

When the Store exception to disk: field is on, any time the Stop
measurement when X-O criterion is met, the measurement is stored to
a file on disk. You can designate a File name and add a File
description by selecting those fields and using the Alpha Entry pop-up.
After the measurement is stored, the acquisition cycle continues. If the
disk is write protected, a notice is displayed and the acquisition cycle is
stopped. If the Stop measurement when X-O field is off, the Store
exception to disk: function is disabled.

The X and O pattern__from start field sets the X or O markersona
specific occurrence of a edge on the waveform. The edge may be the
1st displayed up to the 1024th displayed. The count of edge
occurrences is made starting with the first edge displayed on screen,
either partial or full.

Auto-marker measurements are made with data that is displayed on
screen. Make sure the data of interest is fully displayed on screen. For
example, if only part of a positive edge is displayed, the 0% point and
100%-point of the edge is calculated from what is actually displayed on
screen. This could cause 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 field in the Markers pop-up shown in figure 25-10 is Statistics.
When Statistics 1s selected from the Markers field, a new middie row of
fields appear. See figure 25-19.

HP 1652B/1653B
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Scope - Waveforms velld runs: 2 of 7
Harkers|Statistics Displey Connect duts

nean X-0 « O s Hax X0 = 0 s nin ¥-0 = o s

petey [ O c] oric or7
£

e e

Figure 25-19. Statistics Fields

The Statistics field allows you to make minimum, maximum, and mean
time interval measurements from marker X to marker O.

Minimum, maximum, and mean (average) X-O marker time interval
data is accumulated and displayed until one of the following happens:

1. Autoscale is executed.

2. Auto-marker parameters are changed.

3. Statistics is set to Off.

4. Repetitive Run mode is stopped.

The default for the Min, Max, and Mean fields is O s.

Waveforms Menu
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The following example will show how to make an automatic marker
measurement using the Search markers. We will set the markers to
make an X-O marker measurement on the CH 1 and CH 2 input
waveforms. We want to measure the time between the falling edge of
the 2nd displayed pulse on CH 1 to the rising edge of the 5th displayed
pulse on CH 2. We'll perform the measurement from the 10% point on
CH1 to the 90% point on CH 2.

Connecting the Equipment

Connect the equipment as shown in figure 25-20.

An extra long BNC cable is used on channel 2 so the signal is delayed.

BACH FRONT
VIEW VIEW
\ T | ] |
| | =
| COMPENSATION ' || |
‘ SIGNAL OUTPUT ; ‘ !
. | | T
(o) ! | i L
‘ | J v
| ]
| I I
016526 11 l i
| b
3
,/
anc TEE S

EXTRA LONG CABLE "
Figure 25-20. Equipment Setup For Search Marker Example

Making the Measurement

1. In the Waveforms menu, select Markers field. When the pop-up
appears, select the Search field. With Markers set to Search, two
new fields will appear: X-pattern___from start, and O-pattern
from start. Set the X-pattern to 2, and the O-pattern to 5. Set the
s/Div to 500 us. See figure 25-21.
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Scope - Maveforms (putoscale ) (Specify Markers )
Narkers Seerch Display Normal Connect dols

Xx-pettern rrom start 0-pettern [ 5] from sta"t
s/0lv  _500 0 us Delay 0 s Gria

¥ [

=200my
=144my
=1d44myv

ox

ipEi I il

I s = i

Figure 25-21. Search Markers Menu

2. Select Specify Search Markers. Set the Search Markers pop-up
as shown in figure 25-22.

Scuﬁ.e - Wavelorms (Autoscale ) (Specify Harkers )
Harkersi_SMrch Display Normel Connect nols

— P ——

Search Merkers
Marxer Type __Percent
x-tarker set on [C4 2] st the [ 101 | level with

O-fiarxe- set an [C4 1] ot the [ gox _ level with
slope.
Slop messurement wnen X~C

Stlore exception to disk. :(Ct! ¢
P —_

NPV SIS St G S SU— S SE—

Figure 25-22. Specify Search Markers Pop-up

HP 1652B/1653B Waveforms Menu
Front-Panel Reference 25-25



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 Sth displayed pulse. See figure
25-23.

Scope - MWavelorms (Autoscale ) (Specify Merkers )
Merkers[__Sesrch Display Connect dots [ 0n ]
X-pettern from start O-pattern § | from stert

=,
s/Dtv | 500.0 us | Celoy 0 s Gria

X 0

—-200my
~144my
~144my

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 1 and CH 2
channel labels.

S. Select the Delay field, 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 use the Stop measurement when X-O feature for an X-O
measurement.

1. Select the s/Div field and turn the knob to change the sweep
speed to S ns.

2. Select the Markers field and select Search from the pop-up.
3. Set X-pattern and O-pattern to 1 from start.

4. Select Specify Search Markers and set Pop-up as shown in figure
25-24,

Scope = Maveforms (Autoscale ) (Specify Markers )
Merkers{__ Search Display Normal Connect dots| Gn |
1 —

[ search Morers

Marker Type [Fercent

X{1arker set on at Lhe S0 level with
“Tope.

C-flarker sel on st the 50% leve' with
@ slcoe,

Stop measurement wnen X—G

Stlore excepticn to disk. |QOf*

Figure 25-24. Specify Search Markers Pop-up

5. Select Stop measurement when X-O and select Less Than from
the pop-up.

6. Select the time field next to the Less Than field. Set the time
field to 10 ns.

HP 1652B/1653B Waveforms Menu
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7. The Specify Search Markers pop-up now looks like figure 25-25.

(_Scope - MWaveforms (#utoscate ) (Specify Harkers )

Harkers Dispiny Normal | Connect dots[0n ]

- L sasam—1 N
Search Harkers

tMarker Type Percent |

X-tiarker set on | CH 1] al the 502 | level Witk
Positive slope.

O-harker set on {CH 2] at the | 502 level with
Besitive ] stepe
Stop messurement when %~ [ Less than J[ 10.0 ns]

Store exception 10 @18k I

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 ~ HKaveforms M’_) Specify Markers
Markers Seorch Disptay Normal Connect dols{ €n |
x-pottern [ 1] from stert G-pottern [ 1] from stert
s/Dlv 50 ns | Detay V4.0 ns | Grig

X °

T

=200mY
X =294mv|

o -228mv : ;

Figure 25-26. Waveform Display

The time interval from X-O in this example is 6.5 ns. Your results may
be different because of the different length of BNC cable used to delay
channel 2. The oscilloscope was instructed to run until the time
interval was less than 5 ns. When the stop condition was satisfied, the
oscilloscope stops acquisition and displays the advisory "Stop run
criteria met - run stopped.”

HP 1652B/1653B
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Display Field

Display mode pop-up

Normal Mode

HP 1652B/1653B
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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.

[TScope ]~ wavatorms
Markers off Disptlay

Sample perioc = 1.000 us

$/0Lv 200.0 us | Detoy
» /

CAutoscale )
Norme! |

Average
[fccumulate
v

(Auto-Nessure )
Connect dnls@

6ric

Figure 25-27. Display Field Pop-up

The default selection for the Mode field is Normal.

In Normal mode, the oscilloscope acquires waveform data and then
displays the waveform. When the oscilloscope makes a new
acquisition, the previously acquired waveform is erased from the
display and replaced by the newly acquired waveform.

Waveforms Menu
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Average Mode

AVG# field

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 possible
average selections.

- HWavef orms (Autascale ) (Auto-Heasure )
rerkers[__O(T ] ©uspiny

AVG# 211 Connect unls
Semple period = |.000_ué
2 Deloy 3 Gric

Figure 25-28. Average Integer Entry Pop-up

The number of averages can be changed by turning the knob to
position the cursor over the integer you want and pressing the
SELECT key.

As an example, assume the Average integer field is set to 16. If the
Run mode is set to Repetitive, the oscilloscope will immediately start
acquiring waveform data and average them together. When the initial
16 waveforms have been acquired, the oscilloscope will momentarily
display the advisory "Number of averages have been met”. Once the
initial 16 waveforms have been acquired, the oscilloscope will only
average the last 16 waveforms acquired; all other data will be discarded.

If the Run mode is set to Single, an acquisition is not made until the
Run field has been selected. If Average # is set to 16, as in the
previous example, the message "Number of averages have been met"
would not be displayed until Run has been selected 16 times.

HP 1652B/1653B
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Accumulate Mode

Connect Dots
Field

Grid

HP 1652B/1653B
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To exit the Average mode, select the AVG# field next to the Average
Integer field. The default value for the Average # field is 8.

In Accumulate mode, the oscilloscope accumulates all waveform
acquisitions on screen without erasing the previously acquired
waveforms. This is similar to infinite persistence on an analog storage
oscilloscope. These acquisitions will stay on the display until Mode is
changed, or until the waveform is adjusted by a control that causes the
display to change, such as s/Div or V/Div.

The Connect dots field is located on the right side of the top row of
fields. When Connect dots field is selected, it will toggle between on
and off.

When Connect dots is On, each displayed dot will be connected to the
adjacent dot by a straight line. A waveform with Connect Dots set to
On, will be well defined and easier to see.

The default setting for the Connect dots field is Off.

When the Grid field is selected, it will toggle between on and off.
When the grid is turned on, the major divisions for both time and
voltage will be marked with dotted lines.

Waveforms Menu
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Mixed Mode Displays

Introduction This chapter explains mixed mode displays for:
e timing/state
e state/state
e timing/scope
e state/timing/scope

The Mixed Mode waveform display will display all of the above
mentioned combinations. The main menu and field definitions for each
individual type of display is explained in their respective chapters.
Only the unique functions and features of the mixed mode displays are
given here.

Mixed Mode field The Mixed Mode field is located in the same pop-up that is used to
access the System Configuration menu, analyzers and the scope. See
figure 26-1. The Mixed Mode field will only be available from the
Waveform and Listing menus.

Before mixed mode displays can be displayed, the appropriate
analyzers and/or scope must be turned on and the appropriate

channels or pod bits assigned.

IEE}- Mavaforms (autonscele ) Aulo-Neasure
MACHINE | | = .
[PACRINE 2 | OFf Displey Normal ! Connect dots| Off
Mixed Hodehoc = 10C 0 ns
L2908 _b760 us ]  Deley 0 ] Grig [or7]
. . T
CH 1 ] :
2.5C ¥
— Mixed Mode field pop-up
2.50 V H

Figure 26-1. Mixed Mode Field
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Tlmlng/ State When both timing and state analyzers are on you can display both the
Mixed Mode State Listing and the Timing Waveforms simultaneously as shown in
figure 26-2.

Display

The data in both parts of the display can be time-correlated as long as
Count (State Trace menu) is set to Time.

[Hixec roge]- pispioy INIT - Stete Listing
Lebel > [TADDR 1T DATA " STAT 1™ Time |
Bese > [ hHex 1U_Symbo || Symbol 1 Rel ]
+0003 0553 ouT TC F MEMORY WRITE 1.52 us
+0004 0554 MOVE MEHORY READ 2.00 us
H +0005 0555 DECR HEMORY REARD 2.00 us
————————- P
State d'splay +0006 0557 gutT TO P NEMORY WRITE 1.48 us
+0007 0558 HOVE MEMORY READ 2.00 us
+0008 0559 DECR HMEMORY READ 1.52 us
+0009 0541 DECR MEMORY READ 1.40 us
PORTS = Timing Weveforms % to Tragger o s
Time/Div [ 10.00 us Delayg @ s] 0O tc Trigger
— T
L. . JRFT 04| il
Timing display LUTPTId
[SCER 00 |
LKEYEOOD

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 HP 1652B/53B
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State/State
Mixed Mode
Display

When two state analyzers are on, the logic analyzer will display both
state listings as shown below. Data from state machine 1 is the data
with the normal memory location columns filled and with normal black
on white video. State machine 2 data is interlaced and displayed in

inverse video (white on black). Its memory locations are offset to the
right in a column.

[i<e< foce]~ state Listing

|
Lebel > [ACDF _ | DATA ) DATA | STATUS || Time [RE |
Bese > | Hex J__Hex J'ASTIT |[sympol J{ Rel i

+0004
+0018
+Q019
+0020
+0021
+0022
+0023
+0024
+0025
+0026
+0027
+0028
+0029

+0006
+0030

QOPCODE FETCH
0397 78 680 ns OPCODE FETCH
6006 E2 920 ns 1/0 RERD

03C5 ED 7.24 us OPCODE FETCH
ns OPCODE FETCH
1/0 HRITE

us OPCODE FETCH
0367 78 640 ns OPCODE FETCH
60C5 8D 920 ns I/0 RERD

03CS €D 7.28 us OPCODE FETCH
ns OPCODE FETCH
1/0 WRITF

OPCODE FETCH

Figure 26-3. State/State Mixed Mode Display

To time-correlate data from two state machines, you must set the
Count (State Trace menu) for both machines to Time.

The markers for a State/State time-correlated Mixed Mode will be the
same as the markers placed in each of the individual State Listings.

HP 1652B/53B
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Tlmlng/ Scope When the timing analyzer and the oscilloscope are both on, you can
Mixed Mode display both the timing waveform and oscilloscope waveform

. simultaneously as shown below.
Display

-~ Timing Waveforms

Markers X tc Trig 0 5] [Time x to 0] 4.600 us

Accumulate 0 tc Trig [_4.600 us ! At X Horker LINGT )
=

Txme/mv Delay 0_s 0

C

Scope display —— | >’ L”U"
U

Timing display ————

Figure 26-4. Timing/Scope Mixed Mode Display

Arming the Oscilloscope

Both the state and timing analyzers can arm the oscilloscope. However,
to display scope and timing waveforms together in the same display,
one (either scope or timing) must arm the other. In addition, after
proper arming, the scope and timing waveforms can be time-correlated
by setting the scope to trigger Immediately.

From the Trigger Specification menu, select the Armed by field. A
pop-up will appear with all the arming choices. Select the analyzer
machine which you have assign as the timing analyzer in the System
Configuration menu. For more information see the chapter "Trigger
Menu".

Mixed Mode Displays 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.

2. From the waveform selection pop-up shown in figure 26-5, select
Insert waveform field.

Scope - MWeveforms (Autoscale ) (_Auts~Neasure )

narkers orr Display Normal Connect dnls
Semple perioc = 100 O ns
§/Civ 1C.00 us ¢ Delay 0 s 6rid ort

Insert waveform
Waveform on
Nodify waveform
Waveform of f
Delete wave!orm

Waveform selection e,
pop-up

Figure 26-5. Waveform Label Pop-up

3. Since the timing analyzer machine is arming the oscilloscope,
another pop-up will appear as shown in figure 26-6 that gives you
a choice of Scope or Timing. Select Timing.

HP 1652B/53B Mixed Mode Displays
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[Scepe - rager

Node Edie Source CH 1 Run mode
Level T.620_V Slope Auto-Trig

/D1y Deiey Armed by [MACHINE

Label type pop-up

Figure 26-6. Label Type Pop-up

4. A field labeled POD 1 will appear as shown in figure 26-7.

Scoée - Trigger Calibration

Hode Edia Source Run mode Singise

Level 1.620 ¥ Slope Positive Aulnf‘rrlg
—_——

¢/Div [ 10.00 us Delay 0 s Armed by [MACHINE 1

s

Pod label

Figure 26-7. Pod Label Field

5. Touch the Select key again and POD 1 will be inserted.

6. Each pod that is inserted, will have the bit number incremented by
one, 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/53B
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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.

Knob bit entry pop-up ——_.

6/Civ

[Szage - rigger

"mw—;_;zdge
Level 1620 V| 00 Auto-Trag [0n ]

Al (Caitbration )

bil select Run mode

Armed by {MACHINE !

Keypad bit entry pop-up e

[ Integer Enlrué \|

Bit select field — |

Figure 26-8. Knob And Keypad Entry Pop-ups

The markers for the oscilloscope in time-correlated Mixed Mode are
different from the markers in the individual waveforms display. You
will need to place the markers on your points of interest in the
time-correlated Mixed Mode even though you have placed them in the

individual displays.

HP 1652B/53B
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State/Timing
And Scope
Mixed Mode
Display

When the state analyzer, timing analyzer and the oscilloscope are all
on, you can display both analyzer waveforms and the oscilloscope
waveforms simultaneously as shown below.

M,
fi:xec Moce}- Display INIT - Stote Listing
Lebel > ["AODF DATA ] STAT T Time
. Base > [ Her Symbc: | Symoc 1 | Rel ]
[N -
State dlsplay +00C3 0553 OUT TC F MENORY WRITE 1.52 us
+0004 0554  MOVE MEMORY READ 2.00 us
+00CS 0555  DECR MEMORY READ 2.00 us
0557 OUT TO P MEMORY WRITE 1.48 us
+0007 0558 MOVE HEMORY REAL 2.00 us
+0008 0559  DECR MEMORY READ 1.52 us
40009 0541  DECR MEMORY READ V.48 us
PORTS « Timing Wavelorms ¥ tc Trigger o s
TimesDiv [ 10.00 us | Delay 0 5] 0 tc Trigger 0 s
Scope display - r
NS
cH 2 ==y
I . LINET 0 T
Timing display ————8 —— FEEE g -
[ [KE YBDO L
| —

Figure 26-9. State/Timing/Scope Mixed Mode Display

The arming requirements for the oscilloscope are the same as in
timing/scope mixed mode displays.

The procedure for inserting waveforms in the timing waveforms display

is the same as in timing/scope mixed mode displays.

The markers for the state 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 individual displays

Mixed Mode Displays
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Time-Correlated
Displays

HP 1652B/53B
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The HP1652B/1653B Logic Analyzers can time-correlate data between
the timing analyzer and the state analyzer (see Timing/State Mixed
Mode Display) between two state analyzers (see State/State Mixed
Mode Display) and between the state analyzer, the timing analyzer and
the scope (see State/Timing And Scope Mixed Mode Display).

The logic analyzer uses a counter to keep track of the time between the
triggering of one analyzer and the triggering of the second. It uses this
count in the mixed mode displays to reconstruct time-correlated data.

To summarize time-correlation between the different displays,
remember the following.

To time-correlate the state analyzer display to the timing analyzer
display, arm the timing analyzer with the state analyzer, then set the
state analyzer count mode to Time.

Then, to add the scope display, arm the scope with the timing analyzer
and set the scope to trigger Immediate.

Mixed Mode Displays
26-9
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Timing/State/Oscilloscope

Measurement

Example

Introduction

Problem Solving

In this chapter you will learn how to use the timing analyzer, state
analyzer, and oscilloscope interactively by setting up the logic analyzer
menus to simulate the process of making a measurement. We will give
you the measurement results, as actually measured by the logic
analyzer, since you will not have the exact same circuit available.

This measurement example uses an HP 1652B (five pods). The steps
for setting up the analyzer menus are ordered in a manner you would
natually take if you were actually troubleshooting this problem.

Since you've already had some practice at setting up both the timing
and state analyzers in previous examples, you should be able to setup
the analyzer menus by looking at the pictures. If you can set up each
menu by just looking at the menu pictures, go ahead and do so. If you
need a reminder of what steps to perform, follow the numbered steps.

In this example assume you have a microprocessor-controlled circuit

with the Timing / that sequentially accesses ﬁye ports and reports bzfck any that do not
respond correctly. After power-up, the system indicates that two of the
State/ SCOPe ports are not responding. The block diagram shown below helps to
Analyzer illustrate the system under test and it’s problem.
ACCESS ORDER PORTS EVAELE RESPONSE BACK 10 CPU
! 1 Pt INPUT PORT LINPT
i ; ‘| — - LJ
2n4g . 1 Louter
! 1 ceren iy OUTPUT PORT | — — ‘\\/\ —_—
Lo RO L3¢ gl prspLav FoRT LOISP S— A TSt T i
— . ARE MISSING

A e (EvBOARD sCAN PORT | LSCAN
| SV ——

atr

| ————
A KE YBOAPD LKEYBD ~
——— L_J 81652806

HP 1652B/1653B
Front-Panel Reference

Figure 27-1. System Under Test With Problem
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What Am | The circuit under test is actually hardware being controlied 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:

e Whether the code in system ROM is correct.
e Whether the ICs are functioning properly.
e Whether any board shorts/opens exist.

Before you begin your troubleshooting process, you should recognize
the strengths of your tools.

1. Your state analyzer can look at the actual code in ROM that
controls the circuit operation. In addition, you can use the state
analyzer to control (through arming and triggering) the starting
point of all other measurements.

2. Your timing analyzer can verify the hardware has correctly
translated the code in ROM into the five sequential enable signals
with the required timing relationships.

3. Your oscilloscope can then look at any signal lines for closer
examination of such thing as noise, spikes, slow pulse transitions,
signal amplitude, and any open or shorted conditions.

The measurement sequence should follow the same order. First verify
the system code (state analyzer), then look at the relationships
between multiple signals (timing analyzer), then take a closer look at
any unusual looking signal lines for the final analysis (oscilloscope).

Timing/State/Scope Measurement Example HP 1652B/1653B
27-2 Front-Panel Reference



How Do | The first part of your measurement is to verify that all 5 ports are
Conﬁg ure the initialized by the software in the power-up initialization routine. To do
Logic Analyzer" 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
vou to discribe the INITialization routine.

————
System Configuration
Analyzer 1 Analyzer 2 Oscilloscope
Neme -
Type: Type:

Unnsslan:u Rnelyzer
0ds

( Poc © { Poc 3 ]

Figure 27-2. Set System Configuration Menu

1. Select Type field in Analyzer 1.
2. Select the State field.

3. Select Pod 2 field and assign it to Analyzer 1.

HP 1652B/1653B Timing/State/Scope Measurement Example
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Configuring the Now that you have configured the system, you are ready to configure
State Analyzer the state analyzer. Set the State Format Specification menu as shown in
y 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 format Specificatian | Specify Symbols
Clocx
Ji
Clock Perioc Pod 2 Ped 1
T 60 ns] | T [ L ]
Vock [ Clock |
ACLIVILY 7 cmecmmdamcccooos mmmmemc——mee—me-
tebe. Po!l 15 15 87 0
ADDR + .= . - e
DATA DR . . smsasens
STA™ R
~011-
=01~
-0ff-
—0rf-
=01 f- . . .
Sorr- Bit Assignment Fields
~0fr-
=011-

Figure 27-3. Configure the State Format Menu

1. Press FORMAT key on front pancl.

2. Select Pod 2 (ADDR) bit assignment field and turn bits 0 through
15 on. These are the address lines.

3. Select Pod 1 (DATA) bit assignment field and turn bits 0 through
7 on. These are the data lines.

4. Select Pod 1 (STAT) bit assignment field and turn bit 8 on. This is
the CPU Read/Write line.

Timing/State/Scope Measurement Example HP 1652B/1653B
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HP 1652B/1653B
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You want the state analyzer to trigger and start storing states when it
encounters the begining of the initialization routine. This happens at
the specific state (0550). To accomplish this, configure the State Trace
Specification menu as shown below.

INTT ~ Siete Trace Specificetion
Trace mode strgle |

Seguence Levels

Armed by
Rur

Branches
orf_ |
Count
Prestore

HWrlle storing ” eny stete”
@ Trigger an “a” 1 times
Store ~ any stete”
Lebel > [ADOR ] DATA Il STAT ]
Bose > [THex | Symbol | Sumeot ]
[ 0SS5¢ i(absolute XxxxxXxx][scsolute ¥]
b [Dxxxx_Jlabsolute xxxxxxxX]avsoiute x]
c [(xxxy Jlabsolute xxxxxxxxjjebsoiute ¥]
d ‘ [ Xxxy absolute XX¥XyX¥¥ljatsciute ]
R

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).

Timing/State/Scope Measurement Example
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Connecting the At this point, if you had a target system, you would connect the logic
Probes analyzer to your system. Since we have assigned labels ADDR, DATA
and STAT, you would connect the probes to your system accordingly.

e Pod 1 probes 0 through 7 to the data bus lines DO through D7
e Pod 1 probe 9 to the CPU Read/Write control line
e Pod 2 probes 0 through 15 to the address bus lines A0 through

AlS
;I
Acquiring the You have configured the State Trace Specification menu to start
Data acquiring data when the microprocessor sends address 0550 on the bus.

When you press the RUN key, the state analyzer waits until it sees
address 0550, then triggers itself, and completes the state data
acquisition. The display will then switch automatically to the State
Listing menu.

.l:' We have assigned symbols for DATA and STAT in the State Listing
Note J 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
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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 engineer as listed below, with

what is listed in the State Listing menu in figure 27-5.

0550
0551
0552
0553
0554
0555
0557
0558
0559
0541
0182
0542
0543
0544

OUT TO PORT
MOVE
DECR
OUT TO PORT
MOVE
DECR
OUT TO PORT
MOVE
DECR
DECR
OUT TO PORT
MOVE
DECR
OUT TO PORT

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

T

INIT ] - [State Listing

f——r————
Herkers | arr !

Labei » [AODR [ DATR il <TRT ™ ~ime
Base > | hex 1L Sgmbol | Symbg] I Rel |
+0000 Q%50 ouT TO P MEMORY WRITE 1 48 us
+000) 0sS1 HovE RERQRY READ 2.00 us
+0002 0552 DECR MENMORY READ 2.00 us
+0003 0553 OUT TO P MEMORY WRITE 1.52 us
+0004 0584 HOVE NENORY RERD 2 00 us
+0005 0555 DECR NEHMORY RERD 2.00 us
+0005 0557  OUT 1O P MEMURY WRITE 1 4B us
Fooe? €558  HOVE HEMORY READ 2 00 us
+0006 ©559  DECR REMORY READ 1.52 us
+000% c5a1  DECR MEMORY READ 1 a3 us
+0010 cie2 oUT TO P HEMORY WRITE Z.00 us
+001) 0542 nove PEMORY RERD 1 S2 us
+0012 0547 DECR MEHORY READ Z .00 us
+0013 €544  OUT TO P MEMORY WRITE 1.48 us
+0014 0345 novE HEMORY READ Z .00 us
+0015 862 HOVE HMEMORY READ 3 C0 us

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 enable lines during
this routine.

In order to see time domain measurements on hardware signals, you
need the timing analyzer.

What Since the problem exists during the routine that starts at address 0550,
Additional you decide to look at the timing waveforms on the enable lines when

the routine is running.
Measurements &
Must | Make?

Your measurement, then, requires verification of:

e actual response of enable lines from the five ports.
e correct timing of the responding enable lines.

Timing/State/Scope Measurement Example HP 1652B/1653B
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|
How Do |
Re-configure

the Logic’
Analyzer?

In order to make this measurement, you must re-configure the logic
analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a
state analyzer since you will use the state analyzer to trigger the timing
analyzer.

Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown below. For this example, the label PORTS was selected for you
to describe the output ports.

R
System Configuration
Analyzer 1 Analyzer 2 Oscillescope
Name : Neme: [PCRTS
Type: Tope:

Unassxan:d fAnelyzer
ods

Foc | : Poc £ ) Poc I
| |

Figure 27-6. Re-configure System Configuration Menu

1. Select Type field in Analyzer 2.

2. Select the Timing fieid.

Connecting the At this point you would connect the probes of pod 5 as follows:

Timing Analyzer
Probes

HP 1652B/1653B
Front-Panel Reference

Pod 5 bit 1 to enable line LINPT.
Pod 5 bit 2 to enable line LOUTPT.
Pod 5 bit 3 to enable line LDISP.
Pod 5 bit 4 to enable line LSCAN.
Pod 5 bit 5 to enable line LKEYBD.

Timing/State/Scope Measurement Example
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Config uri ng the Now that you have configured the system, you are ready to configure
Ti ming Analyzer the timing analyzer. Configure the Timing Format Specification menu
as shown below.

[PGRTS |- Timing Formst Specificstion

_____Pod5 .
ehizv ]
ATUIVILY > e
Labe! Po! 15 .... 87 [
LINPT i [+ .
LOUTPT + .
LOISP + .
L SCAN + PP S
LKEYBD + L P
~Qff-
—-01f-
~0ff-
-0~
-0ff- .
= e Bit Selection Field
—011-
=-011-

Figure 27-7. Configure the Timing Format Menu

1. Select the bit selection field.

2. Place the cursor on the appropriate bit and turn it on (asterisk *).

Timing/State/Scope Measurement Example HP 1652B/1653B
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Setting the Your timing measurement requires the timing analyzer to display the
Tim ing 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 menu as shown below.

Armed by field

HP 1652B/1653B
Front-Pane! Reference

[PCRTA - Timing Trece Specification

Armed by Acquisttion mode . Trensitionel
Level > [LIN®T JLOUTPT]LOISP JILSCAN JLKEYED]
Base > [(Hex_ Y Hex I Her [ Hex [ Hex |
Finag
pottern [ x 7 % 0w [ x ¥
Then fing
Eoge [ . 1 . ] It .

Figure 27-8. Set Armed By Field to INIT

1. Display the Timing Trace Specification menu.
2. Select the Armed by field.

3. Select the INIT (state analyzer) option in the pop-up.

Timing/State/Scope Measurement Example
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Time Correlating In order to time correlate the data, the logic analyzer must store the
4
the Data timing relationships between states. Since the timing analyzer samples
asynchronously and the state analyzer samples synchronously, the logic

analyzer must use the stored timing relationship of the data to
reconstruct a time correlated display.

Configure the State Trace Specification menu as shown below:

(INIT_____ ]~ Stale Trace Specificstion
Troce moge [ Sirgie |

Seguence Levels

Hnile storing ~ eny state”
@ Trigger on “a® 1 times

Store ” any state”
P

. _—————-—"‘___—_-'
Count Field

Armel by
Rur

8ranches
orf

Count

Time

Prestore
071

ebel > [ADOR_; DAL i STAT I
Bese > [Hex | Sumbol I Sumbol ]
s ) [[08550 J{absolute WxWMX®X][6bsc uLe %)

|

[

[Cxxxx_Jiebsolute xxxxxxxx][assolute

b ‘ [ xxxX J{ebsolute Xxxxxxxx]lapbso'ute

d

[xxx¥ J{absolute XxxxxXXXX][apso'ute

Figure 27-9. Set Count to Time

. Select the Count field.

correlation.

Timing/State/Scope Measurement Example
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. Display the State Trace Specification menu.

. Select the Time field and press the SELECT key. The counter will
now be able to keep track of time between states, for the time

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 S connected
to the circuit, all you have to do is press RUN. When the logic analyzer
acquires the data it switches the display automatically to the Timing
Waveforms menu, uniess you switched to one of the other menus in the
state analyzer after reconfiguring the Timing Trace menu. In that case,
you will be in the State Listing menu. Regardless of which analyzer
display menu you are in, you should now look at both analyzers
together in the Mixed Mode Display.

The Mixed mode display shows you both the State Listing and Timing
Waveforms menus simultaneously. To change the display to the Mixed
Mode:

1. Select the field in the upper left corner of the display and press the
SELECT Key.

2. Select the Mixed mode field. You will now see the Mixed Mode
display as shown below.

[
Mixed Hode]~ Display IV - State Listing
Labe! > [TACDR 1 DATA I STAT Il Time
Bose | Rex || Symbel Bl Symbol I Rel
+0001 0551 DECR MENCRY READ .00 us
X 40002 0552 OUT TO P MEMORY WRITE 2.00 us
+0003 0553 ROVE MEMORY READ 1.52 us
EOOOd‘ 0554 DECR MENORY READ 2.06 us
+0005 0555 DECR MEMORY WRITE 2.00 us
¢ +0006 0557 QUT TO P MEMORY READ 1.48 us
+0007 0558 CALL HEMORY WRITE 2.00 us
PORTS = Timing Wavelorms X to Trigger [ S.00C us |
Time/Div | 10.00 us belay D to Trigger
x )
r . r ¥ T r : T
Y — §
[
[

Figure 27-10. Mixed Mode Display

Timing/State/Scope Measurement Example
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Interpreting the
Display

Re-configure
the Analyzer
with Scope

In the Mixed Mode display the state listing is in the top half of the
screen and the timing waveforms are in the lower half. The important
thing to remember is that you time correlated this display so you could
see what is happening in timing during the initialization routine.

Notice that the trigger point in both parts of the display is the same as it
was when the displays were separate. The trigger in the state listing is
at state + 0000 and the trigger of the timing waveform is the vertical
dotted line.

As you look at the Mixed Mode Display, you notice that two of the five
sequential enable pulses are missing on the timing waveforms display.
This is the problem you are looking for, but you still don’t have enough
information about what might be causing these two enable lines to be
inactive. This is where a closer look with the scope may help.

The two missing enable signals from the Timing Waveforms display
show you where to look next. Before a pulse can be displayed, the
voltage level must meet the threshold voltage requirements. To look at
these enable lines closer, for a more detailed analysis of their voltage
levels or any possible shorts or opens, you will use the oscilloscope.

Your measurement then requires the verification of the following:

e Signal voltage levels.
e Any possible shorted or open conditions.

Timing/State/Scope Measurement Example HP 1652B/1653B
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Go back to the System Configuration menu and turn the Oscilloscope
On as shown below.

System Configuretion

Ans)yzer 1 Analyzer 2 Oscilloscope
Name: Name
Type: Type: [Timing (Rutoscale )
GRutoscaie) /
Unnsnaned nnalgzer
Pod S Poc 3

Scope On

Figure 27-11. Re-configure with Scope

Connecting the Connect the scope probes to the two enable lines that show missing
Scope Probes  signals

Channel one is connected to LOUTPT.
Channel two is connected to LDISP.

HP 1652B/1653B Timing/State/Scope Measurement Example
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Arming the Before the scope signals can be time-correlated and combined with the
S Timing Waveforms display, the scope must be armed by the timing
cope . ; .
analyzer and set to trigger immediately.

Set the Armed by field and Mode field in the Trigger menu as shown

below.
“Eeree - Tesager
Hode Immed.ate Run mcde S:nﬁle

s/01v

| e ——
6 CO_us Celoy 0 < Armed by

—

Figure 27-12. Set Armed by Field to PORTS

1. From the System Configuration menu, press the TRIG key. If you
don’t go to the scope Trigger menu, just select the upper left-most
field and from there you can select the Scope field.

2. From the scope Trigger menu select the Armed by field.
3. From the pop-up select the PORTS field.

4. Select the Mode field and toggle to Immediate.

Timing/State/Scope Measurement Example HP 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

select RUN. The scope will automatically switch to the Waveforms
Measurement display.

The state analyzer cross triggers the timing analyzer, which in turn,
triggers the oscilloscope.

Set the s/Div to 10 us and notice the double pulse and the voltage levels
in the figure below.

| Scope ~  Waveforms (Autoscele ) {( Auto-Nessure )
Harkers Time Display Normal Connect dots [ Cn ]
X to © 5.800 ug Trig te X 5.000 us Trig to O 10.80 us
s/Dtv 10 60 us | Delay 0 G-ic

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).
e Mixed Mode Display.

HP 1652B/1653B Timing/State/Scope Measurement Example
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Mixed Mode
Display with
Scope

Insert scope signals here Y

Timing/State/Scope Measurement Example
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With three different measurements stored in memory, you can now get
the total picture of your problem from the Mixed Mode display. As
mentioned before, the scope must be armed by the timing analyzer and
set to trigger Immediate before the time-correlated scope signals can

be inserted into the Timing Waveforms display

Insert the scope waveforms into the Timing Waveforms display

(the lower display in Mixed Mode) as shown below.

R
iHixed Node |~ Display INDY = State Listing
Labe! > [ADDR I DATA )i SIAT __Time ]
Base » [Hex |l Symbol 1: Sgmool jL_ Re} 1
+0001 0551 DECR METCRY READ 3.00 us
x +0002 0552 oUT TO P HEHORY WRITE 2.00 us
+0003 0553 HOVE MEMORY READ 1.52 us
EOOOm 0554 DECR HEMORY READ 2.00 us
+0005 0555  DECR MEMORY WRITE 2.00 us
¢ +0006 0557 outT YO P HEMORY REARD 1.48 us
+0007 0558 CALL HEMORY WRITE 2.00 us
PORTS - Timing Noveforms X to Trigger [ _£.000 us ]
Time/D1v [(10.00 us | Detay [ 0 s]| 0 toTrigger i1.60 us
X 0
- v v ¥
190l M
e = |
T W
LpIsE 00 ————
T vy
LSE“N Q0| L
LKEYBDOO [

Figure 27-14. Mixed Mode Display

1. Select the upper-left most field and press the SELECT key.

2. From the pop-up select the Mixed Mode field.

3. From the Mixed Mode display menu, select the LOUTPT field
and insert the scope’s CH 1 waveform. The waveform should

appear directly below LOUTPT.

4. Select the LDISP field and insert the scope’s CH 2 waveform. The

waveform should appear directly below LDISP.

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 pc board, you find a solder bridge shorting
the two enable signals together.

|

Su mmary 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:

e Trigger one analyzer with the other.
e Time correlate measurement data.
e 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
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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.

|

Microprocessor A preprocessor module enables you to quickly and easily connect the

Measurements logic analyzer to your microprocessor under test. Most of the

HP 1652B/1653B
Front-Panel Reference

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 (see Figure A-1). The inverse assembler software is designed to
provide a display that closely resembles the original assembly language
listing of the microprocessor’s software. It also identifies the
microprocessor bus cycles captured, such as Memory Read, Interrupt
Acknowledge, or I/O write.

Microprocessor Specific Measurements
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[680005TATE | - [State Listing ( Invesm )'”“ ¥ to Trigger

nerkers Time 0 to Trigger
Time X tc O ¢ s
Lebel > [ ADDR /66000 Mnemonic [ Time | STAT
Base > | Hex hex 1L__Rel J_Hex
~0002 0004F4 ORI.B #30.00 20
000t 0004F 6 8930 progrem reed 1.24 us 28
# #0000 008930 CHP.B  WFF,DC 1.28 us 30
+0001 008932 OOFF progrem reed 1.24 us 3o
40002 008934 BEG.B 00B92E 1.24 us 30
008936 CHP.B  #ee,DC 1.24 us 30
+0004 00862 BSR.B  00D92A 1.76 us 30
+Q005 008930 BO3C unused prefetch 1.24 us 30
+0006 0004F 4 0000 program write 2.00 us 29
+0007 000476 8930 progrem write 1.48 us 29
+0008 00892A JNP 00BBCEIPC) 1.28 us 30
+0009 00882C FF9A program read 1.24 us 30
+0010 0088C6 BSR.8 00BBAE 1,72 us 30
+001t1 008E(C8 B03C unused prefetch 1.20 us 30

_ _

Figure A-1. State Listing with Mnemonics

MiCI’OpI’OCGSSOI’S This section lists the microprocessors that are supported by

Su pported by Hewlett-Packard preprocessors and the logic analyzer model that each
preprocessor requires. Most of the preprocessors require the

Preprocessors HP 10269C General Purpose Probe Interface. The HP 10269C accepts
the specific preprocessor PC board and connects it to five connectors
on the general purpose interface to which the logic analyzer probe

cables connect.

Note "J:| 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
A-2
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Z80 CPU Package: 40-pin DIP

Accessories Required: HP 10300B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock input

Signal Line Loading: Maximum of one 74LS TTL load + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
I/O read/write
Opcode fetch
Interrupt acknowledge
RAM refresh cycles

Maximum Power Required: 0.3 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

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 Identified: Memory read/write
1/0 read/write
Opcode fetch
Interrupt acknowledge
RAM refresh cycles
DMA cycles

Maximum Power Required: 0.1A 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

Microprocessor Cycle Identified: Memory read/write
I/O read/write
Opcode fetch
Interrupt acknowledge

Maximum Power Required: 0.8 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes

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
1/O read/write
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8087 or 8089
CO-Processors

Additional Capabilities: The 8086 or 8088 can be operating in
Minimum or Maximum modes. The logic
analyzer can capture all bus cycles (including
prefetches) or can capture only executed
instructions. To capture only executed
instructions, the 8086or 8088 must be
operating in the Maximum mode.

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by the logic
analyzer

Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements 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 output (25 MHz clock input)
Signal Line Loading: Maximum of 100 kQ + 18 pF on any line

Microprocessor Cycles Identified: Memory read/write (DMA and
non-DMA)
1/0O read/write (DMA and
non-DMA)
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8087, 8089,
or 82586 co-processors

Additional Capabilities: The 80186 can be operating in Normal or
Queue Status modes. The logic analyzer can
capture all bus cycles (including prefetches)
or can capture only executed instructions.

Maximum Power Required: 0.08 A at + 5 Vdc, supplied system under
test.

Logic Analyzer Required: HP 1652B

Number of Probes Used: Four 16-channel probes
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80286 CPU Package: 68-contact LCC or 68-pin PGA

Accessories Required: HP 10312D Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock output (20 MHz clock input)

Signal Line Loading: Maximum of two 74ALS TTL loads + 40 pF on
any line

Microprocessor Cycles Identified: Memory read/write
1/O read/write
Code fetch
Interrupt acknowledge
Halt
Hold acknowledge
Lock
Transfer to 80287 co-processor

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 0.66 A at + 5 Vdc, supplied by logic
analyzer. 80286 operating current from
system under test.

Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes

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 output (66 MHz clock input)

Signal Line Loading: Maximum of two 74ALS TTL loads + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
1/0 read/write
Code fetch
Interrupt acknowledge, type 0-255
Halt
Shutdown
Transfer to 8087, 80287, or 80387
CO-processors

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B

Number of Probes Used: Five 16-channel probes

HP 1652B/16538 Microprocessor Specific Measurements
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6800 or 6802 CPU Package: 40-pin DIP

Accessories Required: HP 10307B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock input

Signal Line Loading: Maximum of 1 74LS TTL load + 35 pF on any
line

Microprocessor Cycle Identified: Memory read/write
DMA read/write
Opcode fetch/operand
Subroutine enter/exit
System stack push/pull
Halt
Interrupt acknowledge
Interrupt or reset vector

Maximum Power Required: 0.8A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes
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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 read/write
Opcode fetch/operand
Vector fetch
Halt
Interrupt

Additional Capabilities: The preprocessor can be adapted to 6809/09E
systems that use a Memory Management Unit
(MMU). This adaptation allows the capture of
all address lines on a physical address bus up
to 24 bits wide.

Maximum Power Required: 1.0 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B or HP 1653B

Number of Probes Used: Two 16-channel probes
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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 7458 TTL load + one 74F TTL
load + 35 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 0.4 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes
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68000 and 68010 CPU Package: 64-pin DIP
(64-pin DIP)

Accessories Required: HP 10311B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 12.5 MHz clock input

Signal Line Loading: Maximum of one 74S 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
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68000 and 68010 CPU Package: 68-pin PGA
(68-pin PGA)

Accessories Required: HP 10311G Preprocessor
Maximum Clock Speed: 12.5 MHz clock input
Signal Line Loading: 100 kQ + 10 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus Grant
6300 cycle

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches.

Maximum Power Required: None
Logic Analyzer Required: HP 1652B

Number of Probes Used: Three 16-channel probes
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68020 CPU Package: 114-pin PGA
Accessories Required: HP 10313G
Maximum Clock Speed: 25 MHz clock input
Signal Line Loading: 100 kQ + 10 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Bus Grant
CPU space accesses including:

Breakpoint acknowledge
Access level control
Coprocessor communication
Interrupt acknowledge

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches. The 68020
microprocessor must be operating with the
internal cache memory disabled for the logic
analyzer to provide inverse assembly.

Maximum Power Required: None
Logic Analyzer Required: HP 1652B

Number of Probes Used: Five 16-channel probes
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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

Number of Probes Used: Five 16-channel probes
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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: 100KS2 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 muitiplexed mode (addressing
external memory and/or peripheral devices)
for the logic analyzer to provide inverse
assembly.

Maximum Power Required: None
Logic Analyzer Required: HP 1652B or HP1553B

Number of Probes Used: Two 16-channel probes for state analysis and
one to four for timing analysis.
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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 file.

Most inverse assembler disks contain more than one file. Each disk
usually contains an inverse assembler file for use with the HP 10269C
and preprocessor as well as a file for general purpose probing. Each
inverse assembler filename has a suffix which indicates whether it is for
the HP 10269C and preprocessor or general purpose probing. For
example, filename C68000_I indicates a 68000 inverse assembler file for
use with the HP 10269C and the 68000 preprocessor. Filename
C68000_P is for general purpose probing. Specific file descriptions and
recommended usage are contained in each preprocessor operating
note.

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 /O menu.
In the /O menu, select DISK OPERATIONS. The logic analyzer will
read the disk and display the disk directory.

Select the Load option and place the filename you want to load in the
“from file" box. Place the cursor on Execute and press SELECT.

Place the cursor on the analyzer you want the file loaded into and press
SELECT. An advisory "Loading file from disk” is displayed. When the
logic analyzer has finished loading the file, you will see "Load operation
complete.”

The file is now loaded and the logic analyzer is configured for
disassembly of acquired data.

Microprocessor Specific Measurements HP 1652B/1653B
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Con necting the The specific preprocessor and inverse assembler you are using

Logic An alyzer determines how you connect the logic analyzer probes. Since the
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.

L

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 menu will display as much information about the
captured data as possible. For some microprocessors, the display will
show a completely disassembled state listing.

Some of the preprocessors and/or the microprocessors under test do
not provide enough status information to disassemble the data
correctly. In this case, you will need to specify additional information
(i.e., tell the logic analyzer what state contains the first word of an
opcode fetch). When this is necessary an additional field (INVASM)
will appear in the top center of the State Listing menu (see below).
This field allows you to point to the first state of an Op Code fetch.

[68000STATE ] ~ [State Listing | (Invesm ) Minimum X—0: 0 s
Harkers velid runs: Naximum X-Q: 0 s
16 of 16 Average X-0: 0 s

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
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One of the HP 1652B/1653B’s primary oscilloscope features is its
ability to make parametric measurements. This appendix provides
details on how automatic measurements are performed and some tips
on how to improve automatic measurement results.

Measurements typically should be made at the fastest possible sweep
speed to obtain the most measurement accuracy possible. For any
measurement to be made, the portion of the waveform required for
that measurement must be displayed on the oscilloscope:

e At least one complete cycle must be displayed for period or
frequency measurements.

o The entire pulse must be displayed for pulse width measurements.

e The leading (rising) edge of the waveform must be displayed for
risetime measurements.

e The trailing (falling) edge of the waveform must be displayed for
falltime measurements.

If more than one waveform, edge, or pulse is displayed, the
measurements are made on the first (leftmost) portion of the displayed
waveform that can be used. When any of the defined measurements are
requested, the oscilloscope first determines the top (100%) and base
(0%) voltages of the waveform. From this information, it can
determine the other important voltage values (10% voltage, 90%
voltage, and 50% voltage) required to make the measurements. The
10% and 90% voltage values are used in the risetime and falltime
measurements., The 50% voltage value is used for measuring
frequency, period, pulse width, and duty cycle.

Automatic Measurement Algorithms
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Top and Base
Voltages

All measurements except Vp_p are calculated using the Vtop (100%
voltage) and Vbase (0% voltage) levels of the displayed waveform. The
Vtop and Vbase levels are determined from an occurrence density
histogram of the data points displayed on screen.

The digitizing oscilloscope displays 6-bit vertical voltage resolution.
This means the vertical display is divided up into 64 voltage levels.
Each of these 64 levels is called a quantization level. Each waveform
has a minimum of 500 data points displayed horizontally on screen.
Each of these data point sets have one quantization level assigned to it.
The histogram is calculated by adding the number of occurrences of
each quantization level of the displayed data point sets on the displayed
waveform.

The quantization level with the greatest number of occurrences in the
top half of the waveform corresponds to the Vtop level. The
quantization level with the greatest number of occurrences in the
bottom half of the waveform corresponds to the Vbase level.

If Vtop and Vbase do not contain at least 5% of the minimum (500)
data points displayed on screen, Vtop défaults to the maximum voltage
(Vmaximum) and Vbase defaults to the minimum voltage (Vminimum)
found on the display. An example of this case would be measurements
made on sine or triangle waves.

From this information the instrument can determine the 10, 50, and
90% points, which are used in most automatic measurements. The
Vtop or Vbase of the waveform is not necessarily the maximum or
minimum voltage present on the waveform. If a pulse has a slight
amount of overshoot, it would be wrong to select the highest peak of
the waveform as the top since the waveform normally rests below the
perturbation.

Automatic Measurement Algorithms HP 1652B/1653B
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Measurement
Algorithms

Frequency (Freq)

Period

Peak-to-Peak
Voltage (Vp_p)

HP 1652B/16538B
Front-Panel Reference

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 - trising edge 1)

If the first edge on the display is falling then
Freq = 1/(tfalling edge 2 - tfalling edge 1)

The period is measured at the 50% voltage level of the waveform.

If the first edge on the display is rising then
Period = trising edge 2 - lrising edge 1

If the first edge on the display is falling then
Period = tfalling edge 2 - lalling edge 1

The maximum and minimum voltages for the selected source are
measured.

Vp_p = Vmaximum - Vminimum

where Vmaximum and Vminimum are the maximum and minimum
voltages present on the selected source.

Automatic Measurement Algorithms
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Positive Pulse Pulse width is measured at the 50% voltage level. If the first edge on
width (+Width) the display is rising then
+ Width = tfalling edge 1 - lrising edge 1
If the first edge on the display is falling then
+ Width = tfalling edge 2 - lrising edge 1

Negative Pulse Negative pulse width is the width of the first negative pulse on screen
width (-Width) using the 50% levels.

If the first edge on the display is rising then
-Width = trising edge 2 - lfalling edge 1

If the first edge on the display is falling then
-Width = trising edge 1 - Ufalling edge 1

Risetime The risetime of the first displayed rising edge is measured. To obtain
the best possible measurement accuracy, set the sweep speed as fast as
possible while leaving the leading edge of the waveform on the display.
The risetime is determined by measuring time at the 10% and 90%
voltage points on the rising edge.

Risetime = t99% - L10%
Falltime Falltime is measured between the 10% and 90% points of the falling
edge. To obtain the best possible measurement accuracy, set the sweep

speed as fast as possible while leaving the falling edge of the waveform
on the display.

Falltime = t10% - t90%

Automatic Measurement Algorithms HP 1652B/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 preshoot and overshoot on a waveform, then
display several cycles of the waveform.

1t

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

3 " =1 ,
Preshoot = [ynm——ymmm“m] X 100

Vtop-base

Overshoot = [M&W] X 100
top-base

If the measured edge is falling then:

Preshoot = [ Ymasumum-Viopx 10
Vtop-base
Overshoot = [.Mbass_mxmmumv 1 X 100
Vtop-base
HP 1652B/1653B Automatic Measurement Algorithms
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Duty Cycle  The positive pulse width and the period of the displayed signal are
measured.

duty cycle = (+ pulse width/period) x 100

rms Voltage The rms voltage is computed over one complete period.

Average Voltage The average voltage of the first cycle of the displayed signal is
measured. If a complete cycle is not present, the instrument will
average the data points on screen.

Automatic Measurement Algorithms HP 1652B/1653B
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Error Messages

5 —

Introduction This appendix lists the error messages that require corrective action to
restore proper operation of the logic analyzer. There are several
messages that you will see that are merely advisories and are not listed
here. For example, "Load operation complete” is one of these
advisories.

The messages are listed in alphabetical order and in bold type.

Acquisition aborted. This 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.

Autoscale aborted. This message is displayed when the STOP key is
—_ pressed or if a signal is not found 15 seconds after the initiation of
autoscale.

BNC is being used as an ARM IN and cannot be used as an ARM
OUT. This message is displayed when BNC arms machine 1 (or 2),
machine 1 (or 2) arms machine 2 (or 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.

HP 1652B/1653B Error Messages
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Error Messages
C-2

Configuration not loaded. Indicates a bad configuration file. Try to
reload the file again. If the configuration 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 copied. Make sure you are trying to
copy to the correct disk. If so, set the write protect tab to the
non-protect position and repeat the copy operation.

File not copied to disc-check disc. The HP 1652B/1653B does not
support track sparing. If a bad track is found, the disk is considered
bad. If the disk has been formatted elsewhere with track sparing, the
HP 1652B/1653B will only read up to the first spared track.

Hardware ERROR: trace point in count block. Indicates the data from
the last acquisition is not reliable and may have been caused by a
hardware problem. Repeat the data acquisition to verify the condition.
If this message re-appears, the logic analyzer requires the attention of
service personnel.

Insufficient memory to load 1AL - load aborted. This message
indicates that there is not a block of frec memory large enough for the
inverse assemblcr you are attempting to load even though there may be
enough memory in several smaller blocks. Try to load the inverse
assembler again. If this load is unsuccessful, load the configuration and
inverse assembler separately.

HP 1652B/1653B
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Invalid file name. Check the file name. A file name must start with an
alpha character and cannot contain spaces or slashes (/).

Inverse assembler not loaded-bad object code. Indicates a bad inverse
assembler file on the disc. A new disc or file is required.

Maximum of 32 channels per label. Indicates an attempt to assign
more than 32 channels to a label. Reassign channels so that no more
than 32 are assigned to a label.

No room on destination-file not copied. Indicates the destination disc
doesn’t have enough room for the file you are attempting to copy. Try
packing the disc and repeating the copy operation. If this is
unsuccessful, you will need to use a different disc.

(x) Occurrences Remaining in Sequence. Indicates the logic analyzer is
waiting for (x) number of occurrences in a sequence level of the trigger
specification before it can go on to the next sequence level.

PRINT has been stopped. This message appears when the print
operation has been stopped.

(x) Secs Remaining in Trace. Indicatcs 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 not
exist in the acquired data. Check for a correct X marker pattern
specification.

Slow Clock or Waiting for Arm. Indicates the state analyzer is waiting
for a clock or arm from the other machine. Recheck the state clock or
arming specification.

HP 1652B/1653B Error Messages
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Slow or missing Clock. Indicates the state analyzer has not recognized
a clock for 100 ms. Check for a missing clock if the intended clock is
faster than 100 ms. If clock is present but is slower than 100 ms, the
data will still be acquired when a clock is recognized and should be
valid.

Specified inverse assembler not found. Indicates 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 until 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 memory is filled and acquisition is complete.

Unsupported destination format-file not copied. Indicates the disk you
have attempted to copy to is either not formatted or formatted in a
format not used by the logic analyzer. Format the disk or use a properly
formatted disk and repeat the copy operation.

Value out of range. Set to limit. Indicates an attempt to enter a value
that is out of range for the specific variable. The logic analyzer will set
the value to the limit of the variable range automatically.

Waiting for Arm. Indicates the arming condition has not occurred.

Waiting for Prestore. Indicates the prestore condition has not occurred.

Error Messages HP 1652B/1653B
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Waiting for Trigger. Indicates the trigger condition has not occurred.

Warning: Chips not successfully running. Indicates the acquisition
chips in the logic analyzer are not running properly. Press STOP and
then RUN again. If the warning message reappears, refer the logic
analyzer to service personnel.

Warning: Chips not successfully stopped. Indicates the acquisition
chips in the logic analyzer are not stopping properly. Press RUN and
then STOP again. If the warning message reappears, refer the logic
analyzer to service personnel.

Warning: Duplicate label name. Indicates an attempt to assign an
existing name to a new label.

Warning: Duplicate symbol name. Indicates an attempt to assign an
existing name to a new symbol.

Warning: Invalid file type. Indicates an attempt to load an invalid file
type. For example, the SYSTEM file can only be loaded on power-up
and if you attempt to load it from the I/O menu, this message will
appear.

Warning: No clock edge in other clock, add clock edge. This message
only occurs in a state analyzer using mixed or demultiplexed clocks. It
indicates there is no edge specified in either the master or slave clock.
There must be at least one edge in each of the clocks.

Warning: Symbol memory full. Max 200 symbols. Indicates an attempt
(.. store more than 200 symbols.

Warning: Run HALTED due to variable change. Indicates a variable
has been changed during data acquisition in the continuous trace
mode. The data acquisition will be halted and this message will be
displayed when any variable affecting the system configuration, clock
thresholds, clock multiplexing, or trace specification menus is changed
during data acquisition.

Error Messages
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Installation, Maintenance and Calibration
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Initial
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This appendix contains information and instructions necessary for
preparing the HP 1652B/1653B Logic Analyzers for use. Included in
this section are inspection procedures, power requirements packaging
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.

Inspect the shipping container for damage. If the shipping container or
cushioning material is damaged, it should be kept until the contents of
the shipment have been checked for completeness and the instrument
has been checked mechanically and electrically. Accessories supplied
with the instrument are listed under "Accessories Supplied” in chapter
1 of this manual. An overview of the self-test procedure is in Appendix
E of this manual. The complete details of the procedure are in Chapter
6 of the Service manual. Electrical performance verification functions
are also in Chapter 3 of the Service Manual.

If the contents are incomplete, if there is mechanical damage or defect,
or if the instrument does not pass the Self Test Performance
Verification, notify the nearest Hewlett-Packard Office. If the shipping
container is damaged, or the cushioning materials show signs of stress,
notify the carrier as well as the Hewlett-Packard Office. Keep all
shipping materials for the carrier’s inspection. The Hewlett-Packard
office will arrange for repair or replacement at HP option without
waiting for claim settlement.

Installation, Maintenance and Calibration
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Ope rating You may operate your logic analyzer 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 should be provided against temperature
extremes which cause condensation.

Ventilation You must provide an unrestricted airflow for the fan and ventilation
openings in the rear of the logic analyzer. However, you may stack the
logic analyzer under, over, or in-between other instruments as long the
surfaces of the other instruments are not needed for their ventilation.

I
Storage and This instrument may be stored or shipped in environments within the
Shlppm g following limitations:

e Temperature:-40°Cto + 75°C
e Humidity: Upto 90% at 65°C
e 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 factory packaging are available
through Hewlett-Packard offices. If the instrument is to be shipped to a
Hewlett-Packard office for service, tag the instrument (see "Tagging for
Service"). Mark the container FRAGILE to ensure careful handling. In
any correspondence, refer to the instrument by model number and full
serial number.

Installation, Maintenance and Calibration HP 1652B/1653B
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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.

c. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4
inches) thick around all sides of the instrument to firmly cushion
and prevent movement inside the container. Protect the control
panel with cardboard.

d. Seal the shipping container securely.
e. Mark the shipping container FRAGILE to ensure careful handling.

f. In any correspondence, refer to the instrument by model number
and full serial number.

]
Power The HP 1652B/53B requires a power source of either 115 or 230 Vac
Requirements —22% to + 10%; single phase, 48 to 66 Hz; 200 Watts maximum
power.
HP 1652B/1653B Iinstallation, Maintenance and Calibration
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Power Cable This instrument is provided with a three-wire power cable. When
connected to an appropriate AC power outlet, this cable grounds the
instrument cabinet. The type of power cable plug shipped with the
instrument depends on the country of destination. Refer to Table D-1
for power plugs and HP part numbers for the available plug
configurations.

) W BEFORE CONNECTING THIS INSTRUMENT, the protective

Warning 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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CABLE LENGTH
PLUG TYPE PLUG DESCRIPTION COLOR COUNTRY
PAAT NO. IN/CM
0oPT SO0 > 8120-1351 Stroight »BS1363A 90/228 Groy United kingdom,
RO 8120-1703 90° 0/228 Mint Gray Cyp-us,
3 Nigeria,
Zimbabwe,
\J Singopor e |
250v i I
OPT 90° 8120-1369 | Straignt =NI3S198/ASC | 79/20C Gray Australio !
o 8126-069€ 90° a7/221 Mint Groy New Zeolang
é///\‘ »?\) H
; @SN : _
N I |
<0V i i
OPT 902 BL20-1689 Straight «CEE7-Y11 797200 Mint Gray East ona wes: Europe, ,
— 8120-1692 9ce 79,200 Mint Groay Saud: Aropia, !
4 M 8120-2857 | Straight (Snieided) 790200 Caco Brown Sc. Africa.
\& 2 Ingra tUnpolarizes |
\“{5?‘ In many motiona |
H
250v !
OPT 303+ 8120-1378 | Stroignt +NEMAS-15P s0/228 Jade Groy Unitec States. ;
///‘Q‘?ﬁb 8120-1521 90°¢ 90/228 Jage Groy Carade,
é 7‘ 8120-1992 Straight (Medicol) 967244 Black Mexicco.
= 3 ULS4e Philiipines.
! \Eﬁ Toiwor ‘
fazsy '
|oor 904 8120-0638 Straignt eNEMAE-15P 90/228 Biack Unitec States. !
! . Conoda ,
: 1 :
i
| |
} !
: i ! ;
i i !
. 8120-1396 | CEE22-V1 30/76 | Uade Gray Far interconnecting
! B120-1625 | (System Cabinel Use! 96/244 system components ond
! ! 250\ per.pherats
i | Unitea States ong
i i ; Canade onty
i | :
| ! i
i | 8120-2104 | Straignt s3EVION 797200 Mint Groy Switzariang
i 81202296 195424507 79/200 Mint Gray |
| , © Type 12 i
>
| « ° 9c® i
B .
e, 1
[ 250w
LRt nu.“/_\ 8120-2956 Straight sUHCKIO7 797200 Mint Gray Denmarx
! 5 8120-2957 ao® 79/200 Mint Groy
|
i
!zsov
!G"' 917 81264211 Straight SABS164 78,200 Jage Gray [Repubiic of South Africa
: 81204600 9c° 797200 Ingia
i i
! i
i '
H 81204753 Strargnt Mit 50,230 Dark Graoy tapon
; 81204754 ar” 90230
! .
|
| 100y | :
Rev 1 10OWBA ARTOTS
+Part numbar srown for piug |s industry ident:f.er for plug only HNumber showr for cable ¢ H® part number for
comp.ele coble including plug
++"nere cords 0ore nuiuned wn the CS5A certificctron approval of the equipment

E=tyrth Grouna
ne

V4-ul10'

Table D-1. Power Cord Configurations
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Removing Your logic analyzer is shipped with a protective yellow shipping disk in

Yellow the disk drive. Before you can insert the operating system disk you must
. . remove the yellow shipping disk. Press the disk eject button as shown in

Sh'pp'"g Disk figure D-1. The yellow shipping disk will pop out part way so you can

pull it out of the disk drive.

]
B!
m
[
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Uod

l
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Dooood

0

CI652606

D-1. Removing Yellow Shipping Disk
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Selecting the The line voltage selector has been factory set to the line voltage used in
: your country. It is a good idea to check the setting of the line voltage
Line VOItage selector so you become familiar with what it looks like. If the setting
needs to be changed, follow the procedure in the next paragraph.

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

AN &
™ @1630£32

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 Installation, Maintenance and Calibration
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LI

Checking for
the Correct
Fuse

If you find it necessary to check or change fuses, remove the fuse
module and look at each fuse for its amperage and voltage. Refer to
figure D-3 to locate the 115V and 230 V fuse locations. To remove the
fuse module, carefully pry at the top center of the module (sce figure
D-2) until you can grasp and pull it out by hand.

01650£03

Z @ A FUST

3 0 & FUSE

D-3. Checking For The Correct Fuse

Applying Power

Loading the
Operating
System

Caution w,

Installation, Maintenance and Calibration
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When power is applied to the HP 1652B/1653B, a power-up self test
will be performed automatically. For information on the power-up self
test, refer to Appendix E and Section 3 of the Service Manual.

Before you can operate the instrument, you must load the operating
system from the operating system disk. You received two identical
operating system disk. You should mark one of them Master and store
it in a safe place. Mark the other one Work and use only the work copy.
This will provide you with a back-up in case your work copy becomes
corrupt.

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

HP 1652B/1653B
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Installing the To load the logic analyzer’s operating system, you must install the disk
operating as shown below before you 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.

R1650E07

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 turn the instrument on
by pressing the 1 on the rocker switch. Make sure the operating system
disk is in the disk drive before you turn on the logic analyzer. If you
forget the disk, don’t worry, you won’t harm anything. You will merely
have to repeat the turn-on procedure with the disk in the drive.

| zm, BUGII
ol

CO e et et et [~

o1650€£08 \

D-5. Line Switch

|
Intensity Once you have turned the instrument on, 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.

Q16526989

D-6. Intensity Control

Installation, 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 use a harsh soap which will damage the water-base
paint finish of the instrument.

Calibration The oscilloscope software calibration is accessed through the
oscilloscope Trigger menu. The calibration procedures are performed
from the front panel and without need to access internal circuits.

Calibration Interval Software calibration should be performed if one of the following occurs:

e Oscilloscope board is installed, replaced or repaired.
e Ambient temperature changes more than 10° C.
e 6 months or 1000 hours of operation.

Calibration Calibration constants are stored in system memory and not on the
|ntegrity ‘ Operating System Disk. Therefore, software calibration is 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
following test equipment is recommended:

Procedures

BNC cable.

DC Power Supply HP 6114A (% 0.1 % accuracy).
Digital Volumeter HP 3478A (% 0.025 % accuracy).
BNC (female)-to-dual Banana Adapter.

BNC -to-mini probe adapter

||:| An instrument warm-up of 15 minutes is recommended before starting
Note J 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 Off, and turn the oscilloscope On.

2. Press the TRACE/TRIG key and select the Calibration field using
the front-panel knob and SELECT key. '

“:' Offset calibration should be the default Calibration menu setting. If
Note J not, select the Calibration choice field and, when the pop-up appears,
select Offset.

3. Disconnect all signals from the channel 1 and 2 inputs. Select
Start with the front-panel knob and SELECT key. A message will
appear on screen to indicate the calibration is in process.

4. When the calibration is complete, the calibration status screen will
appear.

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.

6.

Select the Calibration choice field. When the pop-up appears,
select Attenuation.

Connect the test equipment as shown below. The voltmeter
monitors the voltage level to the oscilloscope.

1( VOLTMETER

i
e
il i

- —

- dh‘—w FOWER SUPPLY (Loc1c ANAL:ZER ‘
o o 1  SE— } ‘
|
! -
| ‘ l + - P
N | o ol | § o

MES2E 14

Figure D-7. Attenuator Calibration Equipment Setup

7.

HP 1652B/1653B
Front-Panel Reference

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.

. 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 % from the specified voltage in step 7, you will have to
compensate the oscilloscope as shown in step a below.

a. Select the Voltage field and enter the measured voltage value,
then select DONE

. To proceed with the Attenuator calibration, select the Continue

field. Repeat steps 8 and 9 for each specified voltage value.

. When the calibration is complete, the updated calibration status

screen will appear.

Installation, Maintenance and Calibration
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Gain Calibration 11. Disconnect all test equipment and all inputs to channel 1 and 2 of
the oscilloscope.

12. Select the Calibration choice ficld. When the pop-up appears,
select Gain, then select Start .

13. When the calibration is complete, the updated calibration status
screen will appear.

Trigger Calibration  14. Make sure all signals are disconnected from the channel 1 and 2
inputs of the oscilloscope.

15. Select the Calibration choice field. When the pop-up appears,
select Trigger level, then select Start.

16. When the calibration is complete, the updated calibration status
screen will appear.

Delay Calibration  17. Select the Calibration choice field. When the pop-up appears,
select Delay, then select Start.

18. Connect a BNC cable from the Probe Compensation output on
the rear panel, to the channel 1 input. The instrument will prompt
you when you need to switch to channel 2.

||:. You have the option of using the 10:1 scope probe in place of the
Note J recommended 1:1 BNC cable. If you use the scope probe, you will
have to use the BNC-to-mini probe adapter supplied with the
instrument and set attenuation field in step 19 10 10:1.

19. Sct the attenuation field in the calibration screen to the
appropriate setting,.

Installation, Maintenance and Calibration HP 1652B/1653B
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20. To proceed with the Delay calibration, select Continue.

21. When the calibration is complétc, the updated calibration status
screen will appear.

22. Calibration is now complete. Select Done with the front-panel
knob and SELECT key to exit the Calibration menu.

||:. Do not execute Set to Default after calibrating the instrument.
Note WP

Otherwise, your calibration factors will be replaced by default
calibration factors.

HP 1652B/1653B
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E
Operator Self Tests

Introduction This appendix gives you an overview of the self tests the logic analyzer
runs when you turn it on. You can also access the self tests from the 1/O
menu. This appendix is not intended to provide service information,
but to acquaint you with the tests. If service is required, it should be
performed by qualified service personnel.

Self Tests The power-up self test is a set of tests that are automatically performed
when you apply power to the logic analyzer. You may perform the self
tests individually to have a higher level of confidence that the
instrument is operating properly. A message that the instrument has
failed a test will appear if any problem is encountered during a test.
The individual self tests are listed in the self test menu which is
accessed via the I/O menu. The HP 1652B/1653B self tests are on the
operating system disk and the disk is required to run the tests.

Power-up Self The power-up self test is automatically initiated at power-up by the
Test HP 1652B/1653B Logic Analyzers. The revision number of the
operating system firmware is given in the upper right of the screen
during the power-up self test. As each test is completed, either "passed”
or "failed" will be displayed before the test name as shown below.

PERFORMING POWER-UP SELF TESTS

passed ROM test
passed RAM test
passed Interrupt test
passed Display test
passed Keyboard test
passed Acquisition test
passed Threshold test
passed Disk test

LOADING SYSTEM FILE

HP 1652B/1653B Operator Self Test
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When the power-up self testing is complete, the operating system will
be automatically loaded. If the operating system disk is not in the disk
drive, the message "SYSTEM DISK NOT FOUND" will be displayed
at the bottom of the screen and "NO DISK" will be displayed in front of
disk test in place of "passed.”

If the "NO DISK" message appears, turn off the instrument, insert the
operating system disk into the disk drive, and apply power again.

Selectable Self The following self tests may be accessed individually in the Self Test
Tests menu:

Analyzer Data Acquisition
Scope Data Acquisition
RS-232C

BNC

Keyboard

RAM

ROM

Disk Drive

Cycle through tests

To select a test, place the cursor on the test name and press SELECT.
A pop-up menu appears with a description of the test. The self test
does not begin until the cursor is placed on Single or Repetitive Test
and the SELECT key is pressed.

When the test is complete, either "Passed","Failed”, or "Tested" will be
displayed in the Self Test menu in front of the test. These tests are also
used as troubleshooting aids. If a test fails, refer to Section 6 of the
Service manual for information on the individual tests used for
troubleshooting.

Operator Self Test HP 1652B/1653B
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F

Specifications and Operating
Characteristics

Introduction This appendix lists the specifications, operating characteristics, and
supplemental characteristics of the HP 1652B and HP 1653B Logic
Analyzers.

(R

Logic Analyzer

Specifications

Probes Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy: Yoltage Range Accuracy
-2.0Vto +2.0V + 150 mV
99V to-2.1V + 300 mV
+21Vio +9.9V * 300 mV
Dynamic Range: = 10 volts about the threshold.
State Mode Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on
the HP 1653B). With time or state counting, minimum time between
states is 60 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, 210 ns.

Hold Time: Data must be present after rising clock transition; 0 ns.

HP 1652B/1653B Specifications and Operating Characteristics
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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).

Timing Mode Minimum Detectable Glitch: 5 ns wide at the threshold.

Logic Analyzer
Operating
Characteristics

Probes

The following operating characteristics are not specifications, but are
typical operating characteristics for the HP 1652B/1653B logic analyzer
which are included as additional information for the user.

Input RC: 100 KQ = 2% shunted by approximately 8 pF at the probe
tip.

TTL Threshold Preset: + 1.6 volts.
ECL Threshold Preset: -1.3 volts.
Threshold Range: -9.9 to +9.9 volts in 0.1 volt increments.

Threshold Setting: Threshold levels may be defined for pods 1 and 2
individually (HP 1653B). Threshold levels may be defined for pods 1,
2, and 3 on an individual basis and one threshold may be defined for
pods 4 and 5 (HP 1652B).

Minimum Input Overdrive: 250 mV or 30% of the input amplitude,
whichever is greater.

Maximum Voltage: * 40 volts peak.

Maximum 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
Off Timing
State Off
Off State
Timing State
State Timing
State State
off Off

Channel Assignment: Each group of 16 channels (a pod) can be
assigned to Analyzer 1, Analyzer 2, or remain unassigned. The HP
1652B contains S pods; the HP 1653B contains 2 pods.

State Analysis Memory

Data Acquisition: 1024 samples/channel.
Trace Specification

Clocks: Five clocks (HP 1652B) or two clocks (HP 1653B) are
available and can be used by either one or two state analyzers at any
time. Clock edges can be ORed together and operate in single phase,
two phase demultiplexing, or two phase mixed mode. Clock edge is
selectable as positive, negative, or both edges for each clock.

Clock Qualifier: The high or low level of four ORed clocks (HP
1652B) or one clock (HP1653B) can be ANDed with the clock
specification. Setup time: 20 ns; hold time: 5 ns.

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.

Branching: Each sequence level has a branching qualifier. When
satisfied, the analyzer will restart the sequence or branch to another
sequence level.

Occurrence Counter: Sequence qualifier may be specified to occur up
to 65535 times before advancing to the next level.

Storage Qualification: Each sequence level has a storage qualifier that
specifies the states that are to be stored.

Enable/Disable: Defines 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 statc. 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: 0 to 1024 states.

Accumulate: Waveform display is not erased between successive
acquisitions.

Overlay Mode: Multiple channels can be displayed on one waveform
display line. Primary use is to view a summary of bus activity.

Maximum Number of Displayed Waveforms: 24.

Markers: Correlated to state listing, state compare, and X-Y chart
displays. Available as pattern, time, or statistics (with time counting
on), and states (with state counting on).

Specifications and Operating Characteristics HP 1652B/1653B
F-6 Front-Panel Reference



Timing Analysis Transitional Timing Mode

Sample is stored in acquisition memory only when the data changes. A
time tag stored with each sample allows reconstruction of a waveform
display. Time covered by a full memory acquisition varies with the
number of pattern changes in the data.

Sample Period: 10 ns.

Maximum Time Covered By Data: 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; 0.01% resolution.

Screen Delay: -2500 s to 2500 s; presence of data is dependent on the
number of transitions in data between trigger and trigger plus delay
(transitional timing).

Accumulate: Waveform display is not erased between successive
acquisitions.

Hardware Delay: 20 ns to 10 ms.

Overlay Mode: Multiple channels can be displayed on one waveform
display line. Primary use is to view a summary of bus activity.

Maximum Number Of Displayed Waveforms: 24

HP 1652B/1653B Specifications and Operating Characteristics
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Measurement and
Display Functions

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 each assigned channel. If pattern
is valid but duration is invalid, there is a 20 ns reset time before looking
for patterns again.

Greater Than Duration: Minimum duration is 30 ns to 10 ms with 10
ns or 0.01% resolution, whichever is greater. Accuracy is +0 ns to -20
ns. Trigger occurs at pattern + duration.

Less Than Duration: Maximum duration is 40 ns to 10 ms with 10 ns
or 0.01% resolution, whichever is greater. Pattern must be valid for at
least 20 ns. Accuracy is +20 ns to -0 ns. Trigger occurs at the end of
the pattern.

Glitch/Edge Triggering: Trigger on a glitch or edge following a valid
duration of an asynchronous pattern while the pattern is still present.
Edge can be specified as rising, falling, or either. Less than duration
forces glitch and edge triggering off.

Autoscale (Timing Analyzer Only)

Autoscale searches for and displays channels with activity on the pods
assigned to the timing analyzer.

Acquisition Specifications

Arming: Each analyzer can be armed by the run key, the other
analyzer, 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 specified patterns is less than or
greater than a specified value, or within or not within a specified range.
There is only one trace mode when two analyzers are on.

Labels

Channels may be grouped together and given a six character name. Up
to 20 labels in each analyzer may be assigned with up to 32 channels
per label. Primary use is for naming groups of channels such as
address, data, and control busses.

Indicators

Activity Indicators: Provided in the Configuration, State Format, and
Timing Format menus for identifying high, low, or changing states on
the inputs.

Markers: Two markers (X and 0) are shown as dashed lines on the
display.

Trigger: Displayed as a vertical dashed line in the timing waveform
display and as line 0 in the state listing display.

Marker Functions

Time Interval: The X and 0 markers measure the time interval
between one point on a timing waveform and trigger, two points on the
same timing waveform, two points on different waveforms, or two states
(time tagging on).

Delta States (State Analyzer Only): The X and 0 markers measure the
number of tagged states between one state and trigger, or between two
states.

Patterns: The X and 0 markers can be used to locate the nth
occurrence of a specified pattern before or after trigger, or after the
beginning of data. The 0 marker can also find the nth occurrence of a
pattern before or after the X marker.

Specifications and Operating Characteristics
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Statistics: X to 0 marker statistics are calculated for repetitive
acquisitions. Patterns must be specified for both markers and statistics
are kept only when both patterns can be found in an acquisition.
Statistics are minimum X to 0 time, maximum X to 0 time, average X to
0 time, and ratio of valid runs to total runs.

Run/Stop Functions
Run: Starts acquisition of data in a specified trace mode.

Stop: In single trace mode or the first run of a repetitive acquisition,
STOP halts the acquisition and displays the current acquisition data.
For subsequent runs in repetitive mode, STOP halts the acquisition of
data and does not change current display.

Data Display/Entry

Display Modes: State listing; timing waveforms; interleaved,
time-correlated listing of two state analyzers (time tagging on);
time-correlated state listing and timing waveform display (state listing
in upper half, timing waveform in lower half, and time tagging on).

Timing Waveform: Pattern readout of timing waveforms at X or 0
marker.

Bases: Binary, Octal, Decimal, Hexadecimal, ASCII (display only),
and User-defined symbols.

Specifications and Operating Characteristics HP 1652B/1653B
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Oscilloscope The following specifications are the performance standards or limits
Specificati ons against which the oscilloscope in the HP 1652B/1653B is tested.
Vertical Bandwidth (-3 dB): dc to 100 MHz (single shot).
DC Gain Accuracy: = 3% of full scale.
DC Offset Accuracy: + (2mV + 2% of the channel offset + 2.5% of
full scale).
Voltage Measurement Accuracy (DC): (Gain accuracy + ADC
resolution + Offset accuracy).
Horizontal Time Interval Measurement Accuracy: +(2% X s/div + 0.01% X
delta-t + 500 ps).
Trigger Sensitivity: 10% of full screen.
|
Oscilloscope The following operating characteristics are not specifications, but are
Operatin typical operating characteristics for the oscilloscope in the HP
P g . 1652B/1653B. These are included as additional information for the
Characteristics ...
Vertical Transition Time (10% to 90%): < 3.5 ns.
(at BNC)

HP 1652B/1653B
Front-Panel Reference

Number of Channels: 2.

Vertical Sensitivity Range: 15 mV/div to 10 V/div (1:1 probe).
Vertical Sensitivity Resolution: Adjustable 2 digit resolution.
Maximum Sample Rate: 400 MSamples/second.

Analog-to-Digital Conversion: 6 bit real-time.

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 MQ = 1% or 50 Q * 1%.

Input C: Approximately 7 pF.

Input Coupling: dc.

Maximum Safe Input Voltage:

1 MQ input, * 250 V [dc + peak ac (< 10 kHz)]
50  input, * 5V RMS

DC Offset Range (1:1 Probe):

Vertical Sensitivity Available Offset
<50 mV/div +*20V

100 mV/div - 200 mV/div +*10V

500 mV/div - 1 V/div 50V

=2 V/div +125V

+5 V max if input impedance is at 50 .

DC Offset Resolution (1:1 Probe)

Vertical Sensitivity Resolution

<50 mV/div 200 uV

100 mV/div-200 mV/div 1mV

500 mV/div - 1 V/div 5mV

22 V/div 25 mV or 4 digits of resolution, whichever
is greater.

Probe Factors: Any integer ratio from 1:1 to 1000:1.
Channel Isolation:
40 dB: dc to SO0 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/div to 5 s/div.

Timebase Resolution:

Time/Division Seti Resalui

t <10 ns/div 100 ps
t=10 ns/div adjustable with 3-digit resolution

Delay Pre-trigger Range: 5 X (s/div) @ 5 ns < s/div < 500 ns
2.5us X (s/div) @ 500 ns < s/div < 55

Delay Post-trigger Range:

Time/Division Setti {lable Del

50 ms - 5 s/div 40 X (s/div)
100 us - 20 ms/div 1s
5ns - 50 us/div 10,000 X (s/div)

Trigger Triggering on either input channel, rising or falling edge.

Trigger Level Range: dc Offset +35 divisions.
Trigger Level Resolution (1:1 Probe):

Trigger Level Resolution

<50 mV/div 400 uvV

100 mV/div-200 mV/div 2mV

500 mV/div - 1 V/div 10 mV

22 V/div 50 mV

Arming: Armed by the Run key, external BNC low input, or by
Analyzer 1 or 2.

Trigger Modes

Immediate: Triggers immediately after the arming condition is met.

Edge: Triggers on the rising or falling edge from channel 1 or 2.

HP 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 Modes
Normal: New acquisitions replace old acquisitions on screen.

Accumulate: New acquisitions are added to the screen and displayed
with previous acquisitions until a parameter is changed and a new
acquisition is made.

Average: New acquisitions are averaged with older acquisitions and
displayed. Maximum number of averages is 256.

Overlay: Channel 1 and 2 can be overlayed in the same display area.

Connect-the-dots: Provides a display of the sample points connected
by straight lines.

Waveform Reconstruction: A reconstruction filter fills in missing data
points when timebase is < 100 ns/Div or when timebase is reduced to a
setting where fewer than 500 samples are on screen.

Waveform Math: Display capability of A-B and A + B functions is
provided.

Mixed Mode: Oscilloscope plus logic analyzer displays on the same
screen.

Specifications and Operating Characteristics HP 1652B/1653B
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Measurement Aids Time Markers: Two vertical markers labeled X and O. Voltage levels

HP 1652B/1653B
Front-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
measurements can be performed automatically:

Frequency
Period

Vp-p

Rise time

Fall time
Preshoot
Overshoot

+ pulse width
- pulse width

Grid: May be turned on or off.
Setup Aids

Autoscale: Auto sets the vertical and horizontal ranges, offset, and
trigger levels to display the input signals. Requires an amplitude above
10 mV peak, and a frequency between 50 Hz and 100 MHz.

Preset: Scales the vertical range, offset, and trigger level to
predetermined values for displaying ECL or TTL waveforms.

Calibration: Attenuation, offset, gain, trigger, and delay set to
defaults.

Specifications and Operating 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 simultancously or in series.

Mixed Displays Timing channels and oscilloscope channels can be displayed on the
same screen. Multiple state machine listings can be displayed with
time tags on the same screen. Timing channels can be displayed with a
state listing with Time Tags turned on. State listings with time tags,
timing channels, and oscilloscope channels can be displayed on the
same screen.

Time Correlation  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 to 90% 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 (56,000 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 5-500 Hz swept sine, 1 Octave/minute sweep rate, 0.75
g (0-peak), 5 minute resonant dwell at 4 resonances per axis.

HP 1652B/1653B Specifications and Operating Characteristics
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Power
Requirements 115/230 Vac, -25% to +15%, 48-66 Hz, 200 W max.

Weight 10.0 kg (22 Ibs) net; 18.2 kg (40 Ibs) shipping.

Dimensions Refer to the outline drawing below.

) NOTES
P 1 Dimensions are for genera! information oniy
If dimensions ore required for building special
] enciosures, contact your HP field engineer
ul 2 Dimension are in millimetres ond (inches).
b

.

i
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Figure F-1. HP 1652B/1653B Dimensions
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disk operation parameters

disk operations
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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
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measurement example
state analyzer
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State Listing menu
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Timing Format Specification
Timing Trace Specification
Timing Waveforms menu
Menu Keys
menu maps
Channel Menu
Specify Markers
state analyzer
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Timing/State
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Operating Characteristics

Operating System Disk
Duplicating the
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Setting the
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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
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Probe Cable
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Probes
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description
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Introduction
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Insert Level
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Single Run Mode
slave clock
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Source Field
Specifications
Specify Search Markers
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In/Not IN Range
Less than
Type
X-O Marker set on
Specifying Edges
Specifying Patterns
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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
menu maps
Timing Format Specification menu
Accessing the
base
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Toggle Fields
User-Definable Interface
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V/Div Field
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

Search Marker Measurement

Example

X

X and O markers
State Chart
State Waveform
Timing Waveforms
X to Trig(ger)

Index-10

311
2-1

23-2

17-10

23-6
239
23-12
23-10
23-11
23-8

25-1
25-31
25-1
25-29
25-12
25-13
25-1

25-24

13-5
14-5
20-10
19-4

HP 1652B/1653B
Front-Panel Reference



