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Product
Warranty

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

For warranty service or repair, this product must be returned to a service
facility designated by Hewlett-Packard. However, warranty service for
products installed by Hewlett-Packard and certain other products
designated by Hewlett-Packard will be performed at the Buyer’s facility at
no charge within the Hewlett-Packard service travel area. Outside
Hewlett-Packard service travel areas, warranty service will be performed
at the Buyer's facility only upon Hewlett-Packard’s prior agreement and
the Buyer shall pay Hewlett-Packard’s round trip travel 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. Hewiett-Packard
does not warrant that the operation of the instrument software, or
firmware will be uninterrupted or error free.

Limitation of Warranty The foregoing warranty shall not apply to defects resulting from improper

or inadequate maintenance by the Buyer, Buyer-supplied software or
interfacing, unauthorized modification or misuse, operation outside of the
covironmental specifications for the product, or improper site preparation
or maintenance.

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



Exclusive Remedies

Assistance

Certification

Satety

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

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

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office.

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
Burean’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual mnst be
heeded.



Printing History
e e

New editions are complete revisions of the manual. Update packages,
which are issued between editions, contain additional and replacement
pages to be merged into the manual by the customer. The dates on the
title page change only when a new edition or a new update is published.

A software code may be printed before the date; this indicates the version
level of the software prodnct at the time of the manual or update was
issued. Many product updates and fixes do not require manual changes
and, conversely, manual corrections may be done without accompanying
product changes. Therefore, do not expect a one to one correspondence
between product updates and manual updates.

Edition 1 Angust 1989 01650-90914



List of Effective Pages
(O

The List of Effective Pages gives the date of the current edition and of any
pages changed in updates to that edition. Within the manual, any page
changed since the last edition is indicated by printing the date the changes
were made on the bottom of the page. If an update is incorporated when a
new edition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is listed in Printing
History and on the title page.
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General Information
o |

Logic Analyzer
Description

User Intertace

HP 1650B/HP 16518
Front-Panel Reference

The HP 1650B and 1651B logic analyzers are new general purpose
logic analyzers with improved features to accommodate next
generation design tasks. They are basically the same as their
predecessors the HP 1650A and HP 1651A, but now have State
Compare, State Waveform, and State Chart modes. They both have
HP-IB capabilities in addition to RS-232C,

Both the 80-channel HP 1650B and the 32-channel HP 1651B logic
analyzers are capable of 100 MHz timing analysis. The HP 1651B is
capable of 25 MHZ2 state analysis on all channels while the HP 1650B is
capable of 35 MHz state analysis on all channels. The HP 1651B, while
only having 32 channels, has basically the same features as the

HP 1650B. That's why you have the same manual set regardless of
whether you have an HP 1650B or an HP 1651B.

These analyzers are designed as stand alone instruments for use by
digital and microprocessor designers. Both the HP 1650B and

HP 1651B have HP-IB and RS-232C interfaces for hardcopy printouts
and control by a host computer.

The user interface is easier to use than in previous generations for
first-time and casual users as well as experienced logic analyzer users.

The front panel is controlied by a front-panel keyboard, and the
addition of 2 "KNOB" allows you to move the cursor or change settings
more quickly than before. The timing analyzer (a close cousin of the
oscilloscope) now has oscilloscope-type controls which more closely
match the type of measuremeats yon make with the timing analyzer.
Information is displayed on a nine-inch white phosphor CRT.

General Information
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Configuration The HP 1650B/51B can be configured cither as two independent
Capabillities machines (analyzers) or as two machines interactively. The
configurations are:

HP 1650B

o Up 10 80 channels state

e Up to 80 channels timing

o Two state machines with multiples of 16 channels per machine
with a combined maximum of 80 channels

e One state and one timing machine with multiples of 16 channels
per machine with a combined maximum of 80 channels

8¢ CHANNEL
STATE OR TIMING

I
R

X* CHANNEL (80—X") CHANNEL
STATE STATE

X* CHANNEL (80~X") CHANNEL
STATE TIMING

*multiples of 16 channels

Figure 1-1. HP 1650B Configuration
Capabilities

General information HP 1650B/HP 1651B
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HP 1651B

o Up to 32 channels state

o Up to 32 channels timing

o Two state machines with 16 channels per machine

o One state and one timing machine with 16 channels per machine

32 CHANNEL
STATE OR TIMING

|
oR

|

16 CHANNEL 16 CHANNEL
STATE STATE

16 _CHANNEL 16 CHANNEL
STATE TIMING

OWS0N0Y

Figure 1-2. HP 1651B Configuration
Capabilities
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Key Features A 3.5-inch disk drive is built into the instrument for storing logic

analyzer configurations and acquired data. The disk drive also provides
a way of loading inverse assembly configuration files into the logic
analyzer for casy configuring.

Additional key features of both models include:

o Transitional timing for extended timing analyzer memory

o Lightweight passive probes for easy hook-up

o All channels can be used for state or timing at the maximum
sample rate

o HP-IB and RS-232C interfaces for programming and printer
output

e An external trigger BNC connector

o Transitional or glitch timing modes

e 1k-decp memory on all channels

¢ Glitch detection

» Marker measurements

o Triggering and pattern qualification

e Overlapping of timing waveforms

o Eight sequence levels

o Eight pattern recognizers

¢ Onc range recognizer

o Time and number-of-states tagging

e Pre-store

o Auto-scale

o Programmability

o Cross-domain triggering

o Interactive measurements

e Mixed-mode display

o Oscilloscope-type controls in the timing analyzer

o State Compare, Chart, and Waveform modes

L
Accessories Table 1-1 lists the accessories supplied with your HP 1650B/51B. ¥ you
Supp]ied need additional accessories, refer to the "Accessories for the

HP 1650B/HP 1651B and HP 16500A Logic Analyzers" data sheet. If
any of these accessories were missing when you received the logic
analyzer from the factory, contact your nearest Hewlett-Packard office.

General Information
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Table 1-1. Accessories

Quantity
Accessory HP Part No. |HP1650B | HP lGSlBL

Probe assemblies 01650-61608 5 2
Probe cables 01650-61607 5 2
Grabbers (Note 1) 5959-0288 100 40
Probe Leads (Note 2) 5959-9333 34
Ground leads (long) (Note 2) 5959-9334 5 2
Ground leads (short) (Note 2) 5959-9335 10 4
RS-232C loop back adapter 01650-63202 1 1
Probe and probe cable numbering |  01650-94303 1
label card

AC power cable Note 3 1 1
Operating system disk 01650-13520 2 2
Front-Panel Reference manual 01650-90914 1 1
Programming Reference manual |  01650-90913 1 1
Service manunal 01650-90915 1 1

indicates what is shipped with the instrument.

Notes: 1. Package of 20 per part number. The quantity in the above table only

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

shipped with the instrument.

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

HP 1650B/HP 1651B
Front-Panel Reference
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Avallable In addition to the accessories supplied, there are a number of
and more accurate. You will find these listed in Accessories for the HP
16508/ HP 1651B and HP 165004 Logic Analyzers.

L
Manuals The manuals supplied with your logic analyzer are:

Supplied o Feeling Comfortable with Logic Analyzers - A primer on logic

o Getting Started with the HP 1650/HP 1651B Logic Analyzer - A
tutorial for new and casual users

o HP 1650/HP 1651B Front-Panel Reference Manual - A complete
operating manual

o HP 1650/HP 1651B Programming Reference Manual - A complete
programming manual

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

L

Tur ning On the Don’t turn on the logic analyzer before you remove the yellow shipping
If you are unfamiliar with how to turn on the HP 1650B/51B lIogic
analyzers, refer to the Getting Started Guide or Appendix B for

information on how to remove the yellow shipping disk and turn the
instrument on. )

General Information HP 16508B/HP 1651B
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Probing

2

e

Introduction

Probing
Options

The HP 10320C
User-Definable
Intertace

HP 1650B/HP 1651B
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This chapter contains a description of the probing system of the
HP 1650B/51B logic analyzers. It also contains the information you
need to connect the probe system components to each other, to the
logic analyzer, and to the system under test.

You can connect the HP 1650B/51B logic analyzers to your system
under test in one of four ways:

o HP 10320C User-definable Interface (optional)

o HP 10269C with microprocessor specific modules (optional)

o The standard HP 1650B/51B probes (general purpose probing)

o Direct connection toa20-pin3M® Series type header connector
using the optional termination adapter (HP part number
01650-63201).

The optional HP 10320C User-definable Interface module combined
with the optional HP 10269C General Purpose Probe Interface allows
you to connect the HP 1650B/51B logic analyzers to the
microprocessor in your target system. The HP 10320C includes 2
breadboard (HP 64651B) which you custom wire for your system.

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

You will find additional information about the HP 10320C and
HP 10321A in the Accessories for the HP 1650B/HP1651B and
HP 165004 Logic Analyzers data sheet.

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

There are a number of microprocessor specific preprocessors available
as optional accessories which are listed in the Accessories for the

HP 1650B/HP 1651B and HP 165004 Logic Analyzers data sheet that
came with your logic analyzer. Appeadix E of this manual also
ntroduces you to preprocessors and inverse assemblers.

HP 16588/ Pod 1 HP10269C WPROCESSOR |
HP 16518 ° SPECIFIC
PREPROCESSOR

Pod 2 $PROCZSSOR

Pog 4»

0vsanzy
Pod Se

ENECREN

sNOT AVAILABLE ON HP 16518

Figure 2-1. HP 10269C with Preprocessor

Probing HP 1650B/HP 1651B
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General-Purpose General-purpase probing involves connecting the probes directly to
Probing your target system without using the interface. General purpose
probing does not limit you to specific hook-up schemes as the probe
interface does.

The Termination The optional termination adapter (HP part number 01650-63201)
Adapter allowsyoutoconnwttheprobecablcsdnecﬂytotwponsonyour
target system without the probes. However, since the probes contain
the proper termination for the logic analyzer inputs, a termination must
be provided when you aren’t using the probes. The termination adapter
provides this termination.

The termination adapter is designed to connect to a 20 (2 by 10)
position, 4-wall, low profile header connector, 3M™ Series 3592 or
equivalent.

You connect the termination adapter to the probe cable in place of the
pod connector and connect the other end of the adapter directly to
your test port.

Figure 2-2. Termination Adapter

HP 1650B/HP 1651B Probing
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(3 ) - - -
Termination Figure 2-3 shows the pinouts of the optional termination adapter.
Adapter Pinouts
NCie5) 1 2 (POWER GND)

CLK 3 4 SIGNAL GND
NC -] 6 SISNAL GND
pis 7 t8  SIGNAL OND
DiL 8§ 10 SIGNAL OND -
D13 1% 12 SIONAL OND bt NC 2 1 NC
D12 13 14 SIGNAL OND o~ D15 & 3 CLK
D11 15 16 SIBNAL hed D13 6 5 D
D10 17 18 SIBNAL OND © D11 ¢ 7 D12
Dg 19 20 SIGNAL ND ! Dg 10 9 D10
08 21 22 SIGNAL 8ND e D7 12 11 D8
D7 23 +24 SIGNAL GND bed 05 12 13 D6
D6 25 26 SIGNAL GND -— D3 16 15 D¢
05 27 28 SIGNAL GND ° D1 18 17 D2
DL 29 30 SIBNAL BND 20 19 DO
D3 N 32 SIGNAL BND
02 3 r3¢ SIGNAL 8ND
B 3 35 Sioml o0 '
NCi.5) 38 &0 NC (POSER GND) —
AROW02
Figure 2-3. Termination Adapter Pinout
Figure 2-4 shows the pinout required on your target system if you are
ing to connect the logic analyzer directly through the termination
NC ¢ -2 NC
CLK Ift= =it L 015
D14 Sq= =16 D13
D12 7= ot 8 D11
E D10 B4~ =4 10 D9
D8 tife o4t 12 D7
D6 134> o=ff 14
DL 154~ o4t 18 D3
02 174~ ~H 18 D
00 194 =4 20 OND
b 6320M03
Figure 2-4. Connector Pinout (HP P/N 1251-8106)
Probing HP 1650B/HP 1651B
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The
HP 1650B/51B
Probing System

Probes and
Probe Pods

Probe Pod
Assembly

HP 1650B/HP 1651B
Front-Panel Reference

The standard HP 1650B/51B probing system consists of probes, pods, 2
probe cable and grabbers. This system is passive (has no active circuits
at the outer end of the cable). This means that the pods and probes are
smaller and lighter, making them easier to use.

The passive probe system is similar to the probe system used with high
frequency oscilloscopes. It consists of a series R-C network (90.9 k() in
parallel with 8 pF) at the probe tip, and a shielded resistive
transmission line. The advantages of this system are:

o 2nsrisetime with +5% perturbations

o 8 pF input capacitance at the probe tip

o Signal ground at the probe tip for higher speed timing signals
¢ Inexpensive removable probe tip assembhes

Probes and probe pods allow you to connect the logic analyzer to your
system under test without the HP 10269C Probe Interface. This geperal
purpose probing is useful for discrete digital circnits. Each probe and
pod assembly contains 16 data channels, one clock channel, and pod
ground.

The pods, as they will be referred to for consistency, are the probe
housings (as shown below) that group the 16 data lines, one clock line,
and grounds, corresponding to a logic analyzer pod.

GROUND LEAD CLONG)
59559335
(PXG. OF 5>

GROUND LEAD (SHORT>

PROBE HOUSING
$958-9334

\;\ (PKG. OF S)
| PROBE ASSEMBLY
{91650-61608)>
01650€33
Figure 2-5. Probe Assembly
Probing
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Probe Cable The probe pod cable contains 17 signal lines, 34 chassis ground lines
and two power lines that are woven together. It is 4.5 feet long.

Caution w The probe grounds are chassis (earth) grounds, not "floating” ground:

Bothendsofthembleucaﬁkcsoitdoesn’tmatterwhichcndyou
connmtothepodsorlogicmalyzet.ﬁachableismﬁa‘bleofwrying
0.60 amps for preprocessor power. DO NOT exceed this 0.60 amps per
cableortheablcwﬂlbedamagedﬂso,thcmaﬁmumpowcravaﬂablc
from the logic analyzer (all cables) is 2 amps at 5 volts. DO NOT
exceed 2 amps total even though the total of all cables is greater than 2

amps.

Note ﬁ The preprocessor power source is protected by a circuit breaker. If a
Ppreprocessor appears to be malfunctioning, refer to the service manual
forinsu'nctionsoncheddngthepreproeessorpowersource.

Thcptobeableeonneasthélogicanalyzertothepods,teminaﬁon
adapter, or the HP 10269C General Purpose Probe Interface.

Probes Each probe is a 12-inch twisted pair cable and is connected to the
probeableatthepod.Onccndofeachptobchasapmbctip
assembly where the inpot R-C network is housed and a lead that
connects to the target system. The other end of the probe has a two-pin
connector that connects to the probe cable.

Figure 2-6. Probe

Probing HP 1650B/HP 1651B
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You can connect the probe directly to the test pins on your target
systcm.Todoso,yonmustuseO&mm(OmSin)sqnarepinsorromd
pins with a diameter of between 0.66 mm (0.026 in) and 0.84 mm (0.033 .

in).
Each probe has an input impedance of 100 k) in parallel with
approximately 8 pF.
R=C NETWORK EQUIVALENT CIRCUIT
! PROBE 1CABLE ; LOGIC ANALYZER .
SIGNAL 0 PN
AP T A U N |
GROUND ) MALTZER $ b :
E P ososs |
—
99.9K
Figure 2-7. Probe Input Circult

Probes can be grounded in one of two ways: a common pod ground and
a probe ground for each probe.

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

Pod Grounds Each pod is grounded by a pod ground lead that should always be
vsed. You can connect the ground lead directly to a ground pin oo your
target system Or use a ber. The grabber connects to the ground
Jead the same way it connects to the probe lead.

To connect the ground lead to grounded pins on your target system you
must use 0.63 mm (0.025 in.) square pins or round pins with a diameter
of 0.66 mm (0.026 in.) to 0.84 mm (0.033 in.).

HP 1650B/HP 1651B Probing
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Probe Grounds 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
grotmdpathmnstbcthesameasyoursignalpath,nsetheshongronnd
lead (probe ground). The probe ground lead connects to the molded
probe body via 2 pin and socket. You can then use a grabber or
grounded pins on your target system the same way as the pod ground.

Oe0E4!

Figure 2-8. Probe Grounds

Note # 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 (package of 5) from your nearest Hewlett-Packard sales
office.

Probing HP 1650B/HP 16518
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Signal Line Any signal line you intend to probe must be able to supply a minimum

Loading of 600 mV (from threshold) to the probe tip, which has an input
impedance of 100 kQ shunted by 8 pF. If the signal line is incapable of
this,youwﬂlnotonlyhaveanincorreamnremmbmthcsystm
under test may also malfunction.

R

Maximum Probe The maximum input voltage of each probe is =40 volts peak.

input Voltage

]

Pod ThresholdS There are two preset thresholds and a user-definable pod threshold for

HP 1650B/HP 1651B
Front-Pane! Reference

uchpod.'l'hemropresetthresholdsareECL(-l.SV)deIL
(+ 16 V). The user-definable threshold can be set anywhere between
—99volts and + 9.9 volts in 0.1 volt increments.

The pod thresholds of pods 1 and 2 in the HP 1651B andofpods 1,2,

and 3 in the HP 1650B can be st independently. The pod thresholds of
pods 4 and 5 in the HP 1650B are slaved together; therefore, when you
set the threshold on either pod 4 or 5, both thresholds will be the same.

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

Logic Analyzer system as previously mentioned at the beginning of this chapter: the '
probes (general purpose probing); the HP 10320C User-definable

to the Target Interface; the HP 10269C with microprocessor &eciﬁc Preprocessor

System modules; and direct connection toa 20 pin 3M© Series type header
connector using the optional termination adapter (HP part number
01650-63201).

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

HP 1650B/51B probes.

Connecting the  You coancct the probe cables to the probe connectors on the rear

Probe Cables panel of the logic analyzer. The connectors are keyed for proper
orientation. You can connect either end of the cable to the rear panel

to the Logic since both ends of the cables are alike.
Analyzer

B Gm G BRI MDIN D Dot aEr  Ewa s am

[ i I st § ein— N s I s

Figure 2-9. Probe Cablie to Logic Analyzer

Probing HP 16508/HP 1651B
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Connecting the  The pods of the HP 1650/51B differ from other logic analyzers in that

Pods to the they are passive (have no active circuits at the outer end of the cable).
The pods, as they will be referred to for consistency, are the connector
Probe Cable bodies (as shown below) that the probes are installed in when you

receive your logic analyzer.

Figure 2-10. 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 connect them the same way you
connected the other end to the Jogic analyzer. :

HP 1650B/HP 16518 Probing
Front-Panel Reference 2-11
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Disconnecti ng The probes are shipped already installed in the pods. However, you

the Probes can disconnect any un-used probes from any of the pods. This keeps
' the un-used probes from getting in your way.

from the Pods i ¥

To disconnect a probe, insert the tip of a ball-point pen in the latch

opening and push while gently pulling the probe out of the pod
connector as shown below.

01830C3 Y

Figure 2-11. Disconnecting Probes from Pods

You connect the probes to the pods by inserting the double pin end of
the probe into the pod. The probes and pod connector body are both

keyed (beveled) so that they will fit together only one way.

Probing HP 1650B/HP 16518
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Connecting the  You connect the grabbers to the probes by slipping the connector at
Grabbers to the the end of the probe onto the recessed pin in the side of the grabber. If

you need to use grabbers for either the pod or the probe grounds
Probes connect them to the ground leads the same way you connect them to

Figure 2-12. Connecting Grabbers to Probes

Connecting the  The grabbers have 2 hook that fits around IC pins and component

leads. You connect the grabber by pushing the rear of the grabber to
?;:?:g::ttso the expose the hook, hooking the lead and releasing your thumb as shown
below. '

Figure 2-13. Connecting Grabbers to Test Points

HP 1650B/HP 1651B Probing
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Labeling Pods, So you can find the pods and probes you want to connect to your target
Cables logic analyzer are self-adhesive labels for each pod, cable and probe.

They come in sets. Each set has labels for each end of the cable— a
label for the pod connector body, a label for the ¢clock probe and 16
labels for each of the channels.

Figure 2-14. Labeling Pods, Probes, and Cables

Probing HP 1650B/HP 1651B
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3
Using the Front-Panel User Interface
T

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
and cach analyzer (machine) within the logic analyzer. It also displays
acquired data and measurement results.

Using the front-panel user interface is a basic process of:

o selecting the desired meau with the menu keys

o placing the cursor on the desired field within the menn by
rotating the KNOB

o displaying the field options or current data by pressing the
SELECT key

e selecting the desn'edopnonbyrotanngtthNOBorentermg
new data by using the KNOB or the keypad

o starting and stopping data acquisition by using the RUN and
STOP keys

HP 1650B/HP 1651B Using the Front-Panel User interface
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Front-Panel

Controls

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

CHCHCHTC

® ® —

Figure 3-1. HP 1650B/51B Front Panel

Menu Keys. Thcmenukeysaﬂowyoutoseleathcmahmenusinthe

logic analyzer. These keys are FORMAT, TRACE, DISPLAY, and
1/O. The Format, Trace, and Display keys will display the menus of
cither analyzer (machine) 1 or 2 respectively depending on what menu
was last displayed or what you did in the System Configuration menu.

Format Menu Key. The FORMAT menu key allows you to access
cither the Timing Format or the State Format Specification menus.
You exit the Format Specification menu by pressing another menn key
or by returning to the System Configuration menu from this menu.

Trace Menn Key. The TRACE menu key allows you to access either
the Timing Trace or the State Trace Specification menus. You exit the

Trace Specification menu by pressing another menu key or by
returning to the System Configuration menu from this menu.

Using the Front-Pane! User Interface HP 1650B/HP 1651B
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Display Menu Key. The DISPLAY menu key allows you to access
either the timing waveforms display or the state listing display. You exit
the Timing Waveforms or State Listing menu by pressing another menu
key or by returning to the System Configuration menu from this menu.

170 Menu Key. The 1/0O menu key allows you to access the IO menu.
You can access the I/O menu from any other menu in either analyzer
(timing or state) and at any time. Pressing the 1/O menu key causes the
I/0O menu to pop up over the curreat menu on the display.

Run Key. TthUNkeyallowsyoutomnateadataacqmsmonand
display cycle. An analyzer (state or timing) is automatically forced into
its display menu when a run is initiated. The trace mode you select (in
the Trace Specification menu) determines whether a singie or muitiple
(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 datais
not corrupt. In single mode, STOP causes any new data to be
displayed. If printing a hardcopy, the STOP key stops the print.

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

Clear Entry Key. The CLEAR ENTRY key allows you to:

o return decimal values to the previous value in the decimal menn
fields

e 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 its original position in
the menu fields

Using the Front-Panel User interface
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Hex(adecimal) Keypad The HEX keypad allows you to enter numeric -
values in numeric entry fields. You enter values in the number base
selected for the field. The bases are:

o Binary

e Octal

o Decimal

e 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. Whmpartofthedatadisplayisoﬁscmen,theROLchys
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 meny
or pop-up menu you are in. The KNOB allows you to:

e move the cursor from field to field within the System
Configuration and main menus

o roll the display left or right and up or down

e position the cursor on options within pop-up menus

o increment/decrement numeric values in numeric pop-up menus

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

Using the Front-Panel User interface HP 1650B/HP 1651B
34 Front-Panel Reference



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

Disk Drive. A 3.5inch, double-sided, double deasity 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 a flexible disk from the

Indicator Light. Iuminated when the disk drive is operating. Wait
until this Bght is out before removing or inserting disks.

HP 1650B/HP 1651B Using the Front-Panel User Interface
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Figure 3-2. HP 1850B/51B 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 comnectors for connecting the pod
cables.

The HP 1651B rear panel has connectors for pods 1 and 2 only.

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

Using the Front-Panel User interface HP 16508/HP 1651B
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The Cursor

How to Select
Menus

HP 1650B/HP 1651B
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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.

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

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

o FORMAT
s TRACE
o DISPLAY
e I/0

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

The FORMAT, TRACE, and DISPLAY menu keys provide access to
their respective menus. If more than one analyzer (machine) is on you
see the selected menn of either analyzer 1 or analyzer 2 depending on
what analyzer menu was last displayed or what you did in the System
Configuration menu. To switch from one of these menus to another
menu within the same analyzer (machine) press the desired menu key.
If more thar one analyzer is on, you can switch between analyzers in
any of these main menus except the 1/O menu.

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

Using the Front-Pane! User Interface
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How to Switch
between
Analyzers

Returning to
the System
Configuration
Menu

When both analyzers are on, you can switch between them in any main
menu except the 1/O menn. To switck between analyzers, place the
cursor on the field in the upper left corner of the FORMAT, TRACE,
or DISPLAY (timing or state) menu and press SELECT. A pop-up
menu appears with the options:

System

MACHINE 1 (or your analyzer name)
MACHINE 2 (or your analyzer name)
Mixed Mode (if both machines arc on)

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

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

System

MACHINE 1 (or your analyzer name)
MACHINE 2 (or your analyzer name)
Mixed Mode (if both machines are on)

Place the cursor on System and press SELECT. The System
Configuration menu will now be displayed.

Using the Front-Panel User Interface HP 1650B/HP 1651B
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How to Select You select fields within the main menus by placing the cursor on the

Fields desired field and pressing SELECT. Depending on what type of field
you select, you will either see a pop-up menu or a new option in fields
that toggle.

. __________________________&;

POP-UP Menus The pop-up menu is the most commos type of menu you see when you
select a field. When a pop-up appears you see 2 list of two or more
options from which you select an option or options. Two pop-up menn
types are described in "How to Select Options” in this chapter.

How to Close Pop-up menus without the Done option automatically close when you
Pop-Up Me place the cursor on an option and press SELECT. After closing, the
p-Cp nus 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 don’t automatically close

when you make your selection. To close the pop-up, you place the
cursor on the Done option and press SELECT. -

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

HP 1650B/HP 1651B 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.
Therearealsopop—upmennswhcreeachopﬁonﬁthhthepop—np
mem has more than one option available. In these cases, when you
place the cursor on one of the options and press select, another pop-
up will appear.

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

HP 1650B or both clocks (J and K) for an HP 1651B.

FACHINE | ]~ Stete Farmat Specification

Cleck
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Figure 3-3. State Clock Pop-Up Menu

When yon 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-Pane! User Intertace HP 1650B/HP 1651B
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Figure 3-4. State Clock Pop-Up with K Pop-Up Open

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

Toggle Fields Some fields will toggle between two options (ie., 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 2 number of pop-up menus in which you eater numeric data.

Numeric Data The two major types are:

o Numeric entry with fixed units (ic. volts)
e Numeric entry with selectable units (i.c. ms, ps, etc.)

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

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

HP 1650B/HP 1651B Using the Front-Panei 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.

[FACHIRE 1]~ Taming Fermst Specificetion

1

Activitg > L. -
Lepel P01 1S.... 07 .... 0
pe0_ 1]

Figure 3-5. Pod Threshold

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

Ped Thrastele (Rg8s)
¢0.0Y

MUY >
Lobel POl IS .... 87

B ... O

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

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

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

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

SELECT, you will see the following pop-up:
]

PRCHINE T ) Timing Trace Specificetion
Trece moceRspétitive)
arnes oy [Ron ) Acouisition mods
Leset > P
sese > [aen} waersc eatry ()
Fiag
Patiern &
present ter [3) (78]
Taen 13nd @
toge ] :

Figure 3-7. Numeric Entry Pop-Up

You enter a new value from the keypad. When you have entered your
desired value, you can change the units (i.c., ns, ps, 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.

Using the Fronmt-Panel User 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.

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

L »
How to Enter You can custamize your analyzer configuration by giving names to
Alpha Data several items.

The items that can be named are:

o The name of each analyzer

o Labels

e Symbols

o Filenames

o File descriptions
Forexamplc,yoncangiveeachanalyuranamethatisrepresutaﬁve
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
Alphz Entry pop-up menu:

Using the From-Panel User interface HP 1650B/HP 1651B
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Note 6

Changing
Alpha Entries

HP 16508B/HP 1651B
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Sgatem Coafaguration

Figure 3-8. Alpha Entry Pop-Up

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

explained in "Changing Alpha Eutries” in this chapter.

You can also make direct keypad entries. Your sele&ionwiﬂbe placed
where the underscore marker is in the box.

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

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

Using the Front-Panel User Intertace
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How to Roll
Data

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

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

If you want to erase the entire entry and place the underscore marker
althebeginningofthenamcbox,prcsstheCLEARENTRYkeyon
the front panel.

I you want to replace a character with a space, place the underscore
markcrundcrthatchmdcrandpmsstthON’I‘CAREkeyonthe
front panel.

Toroﬂdata,youpr&seitherthcle&/rightornp/downROILkeysand
rotate the KNOB. The roll function is only available when there is more
data in the menu than can fit on screen. If there is off-screen data,
pressing the ROLL keys causes an indicator to appear in the upper left
corner of the display and activates the roll function of the KNOB. If
there is no off-screen data, the indicator will not appear.

Up/Down Left/Right

Figure 3-8. Roll Function Keys

One example of 2 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.

Using the Front-Panel! User interface HP 1650B/HP 1651B
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Figure 3-10. Typical State Listing Menu

O
Assignment/ There are a number of pop-up menus in which you assign or specify
Spet:iﬂcation what you want the logic analyzer to do. The basic menus of this type
consist of:
Menus
o Assigning pod bits to labels
o Specifying patterns
o Specifying edges

Assigning Pod The bit assignment fields in both state and timing analyzers work
Bits to Labels identically. The convention for bit assignment is:

* (asterisk) indicates assigned bits
- (period) indicates un-assigned bits

HP 1650B/HP 1651B Using the Front-Panel User interface
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An example of assigning bits is in either the Timing or State Format
Specification menu.

Note é If you don’t see any bit assignment fields, it merely means you don’t
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 mennus, place the cursor on one of the bit
assignment fields and press SELECT. You will see the following pop-
up menu:

S 87 0

.l‘.‘.‘.’"

........

Figure 3-11. Bit Assignment Pop-Up

Place the cursor on the left-most asterisk or period in the pop-up that
you want to change and press SELECT. The bit assignment will toggie
to the opposite state of what it was when the pop-up opened and move
the cursor one bit to the right. Holding the SELECT key repeats bit
assignment. You close the pop-up by placing the cursor on Done and
pressing SELECT.

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

The conveation 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 $ will be displayed.
An example of a Specify Patterns ficld is the Find Pattern field in
the Timing Trace Specification meno.

Using the Front-Panel User Interface HP 1650B/HP 16518
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‘When you place the cursor on the Find Pattern field and press
SELECT, you will see the following pop-up menu:

Specify Pattern:
XXXX

Eigure 3-12. Find Pattern field Pop-Up

When the pop-up is open, you 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 ( 1 ), negative-going ( 4 ), or cither edge
(1) as part of your trigger specification. You specify edges in the
Timing Trace Specification meau by placing the cursor on the Then
find Edge . . field under the desired label and pressing SELECT. You

will see the following menu:
[Specug Edge: ]
deel Ber ceee ceee

Figure 3-13. Edge Pop-Up

You will notice a number of periods in the pop-up menu. Each period
represents an unassigned bit for cach bit assigned to the label Don’t be
alarmed if you see a different number of unassigned bits, it merely
means the number of bits in your label is different than the mumber in
the label for this example.

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

HP 1650B/HP 1651B Using the Front-Panel User Interface
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When you finish your edge specification, place the cursor on Done and
press SELECT. This closes the pop-up and places your edge
specification in the menu field.

Note é When you close the pop-up after specifying edges, you will see dollar
signs ($ $ . . ) in the Then find Edge field if the logic analyzer can’t
- display the edges correctly. This indicates the logic analyzer can’t
display the data correctly in the number base you have selected.

Using the Front-Panel User Interface HP 1650B/HP 1651B
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4

System Configuration Menu
X

Introduction This chapter describes the System Configuration menu and pop-up
menus within the System Configuration menn.
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 corsidered a system level menu

fi 3 in that it contains fields that you use to start the configuration process
ﬁoe::lguratlon for both analyzer 1 and analyzer 2. You use this menu to:

HP 1650B/HP 1651B
Front-Panel Reference

o Specify analyzer type (timing and state)

o Assign pods 10 the individual machines within the logic analyzer
o Initiate Autoscale in the timing analyzer

o Name cach analyzer

Itis in this menu that you configure your logic analyzer in one of four
ways:

o State analyzer only
e Two state analyzers

o One timing analyzer and one state analyzer

System Configuration Menu
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The System Configuration menu for the HP 1650B Logic Analyzer is
shown below. The menu for the HP 1651B is similar except that there

are only two pods, with Pod 2 assigned to Analyzer 2.

Figure 4-1. System Configuration Menu (HP 1650B)

L
Accessing the The System Configuration menu is the default display when the logic
System analyzer is turned on and the operating system has loaded. Once the

. ic analyzer is on and you are in 2 menu other than the System
Configuratnon &gmﬁon menu, you access the System Configuration menu by
Menu placing the cursor in the field in the upper left corner and press

SELECT.ThisﬁeldwmbcdisplayingeithetMaclﬁnel,Machhzzor
a user-defined name for the current machine before you press
SELECT.

You 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.

System Configuration Menu HP 1650B/HP 1651B
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System The System Configuration fields are described in the follow
Configuration  Pparagraphs. The ficlds are:
Menu Filelds e Name

e Type

e Autoscale

o Pods

Name You name an analyzer by selecting the Name field under it. An Alpha
Entry pop-up menu will open. The pop-up contains a row of alpha
characters, a row of nomeric characters, two arrows, and a box at the
bottom of the menn 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.

ERETUVIR

RSCDEF GHLN0 T
B

TONCHDE 1 )

Figure 4-2. Name Pop-Up Menu

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 jetters A through F and the numbers 0
through 9 instead of using the characters in the pop-up.

HP 1650B/HP 1651B System Configuration Menu
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The arrows in the pop-up move the underscore marker forward or
backward. To move the marker forward, position the cursor over the
right-pointing arrow and press SELECT. To backspace the marker
position the cursor over the left-pointing arrow and press SELECT.

[ Alpha Entry (Tone) |
hacosrsnIJKLnNOPnas’Tuvuxvg
BLANK SPACE —$0123456769-4
{ MACHT \
BACKSPACES mosnscone MOVES unosnsooas
MARKER TO THE RIGHT

Figure 4-3. Alpha Entry Pop-Up Menu

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

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

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

When you have entered the correct name, position the carsor over
Doneandpr&SELECT.

Type The Type ficld defines the machine as either a state analyzer ora
timing analyzer or indicates that a system performance analysis (SPA)
can be done by that azalyzer (optional). When this field is selected, a
pop-up menu appears. You choose the machine type by using the
KNOB to move the cursor within the menu to the desired selection and
pressing SELECT.

System Configuration Menu : HP 1650B/HP 1651B
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Figure 4-4. Type Pop-Up Menu

Autoscale The purpose of Autoscale is to provide a starting point for setting up 2
measurement. The Autoscale field only appears on 2 timing analyzer.

MP 1650B/HP 1651B
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When you select Autoscale, you will see 2 pop-up with two options:

Cancel and Continve. If you select Cancel, the autoscale is cancelied
and control is returned to the System Configuration meau.

Figure 4-5. Autoscale Pop-Up Menu

System Configuration Menu
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If you choose Continue, autoscale configures the Timing Format, Trace
Specification, and the Timing Waveforms menus. Any previous
configuration that you have done will be lost. Autoscale searches for
channels with activity on the pods assigned to the timing analyzer and
displays them in the Waveforms menn.

Note ﬁ Choosing Autoscale erases all previous configurations for your timing
analyzer and turns the other analyzer 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 1650B
Logic Analyzer is powered up, Pod 1 is assigned to Analyzer 1 and Pod
5 is assigned to Analyzer 2. When the HP 1651B 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. -

Unessigeec Pogs

Figure 4-6. Pod Assignment Pop-Up Menu

System Configuration Menu HP 1650B/HP 1651B
4-6 ‘ From-Panel Reference



.
Where to Go ‘When you complete the system level configuration for the logic
Next analyzer in this menu, you need to complete the individual analyzer

configurations for analyzer 1, analyzer 2, or both. To configure an
individual analyzer yon will normally configure the Format menu first
and then the Trace menu

For the timing analyzer start with chapter 8, "The Timing Analyzer."
For the state analyzer start with chapter 13, "The State Analyzer.”

HP 1650B/HP 1651B System Configuration Menu
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I/O Menu
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Introduction

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

The I/O menu allows you to perform I/O tasks with your logic analyzer.
The tasks you can do with this menu are:

o Print screens and data listings'

o Perform disk operations

o Configure the HP-IB Interface

o Configure the RS-232C Interface

o Enable the analyzer to perform external triggering
e Run self tests on the analyzer

These menus and their functions are described in the following pages.

You can access the 1/O menn from any other menn in the system by
pressing the I/0 key on the front panel. Use the KNOB to roll the
cursor through the menu. Whea the cursor is positioned over the
option you desire, press SELECT. It lists these seven options:

e Done

e Print Screen

o Primt All

o Disk Operations

« 1/O Port Configuration

o External BNC Configuration
o Self Tests

To exit the I/O menn, position the carsor over the Done option and
press SELECT. This returas you to the meau you were in before you

pressed the 1/O key.

1/0 Menu
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Print Screen

Print All
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5-2

Note é

The other six options will be covered in detail in the remainder of this
section.

Whenyouscledthc?rintSmopﬁon,theinformaﬁononthcsm
isﬁozenandthcmage'PRMinprogrws"appearsatthctopof
the display. This message will not print. Only the STOP key is
opaaﬁonalwhﬂedaraisbeingmﬁerredtothcprinzer.lfyouwish to
stop a printout before it is completed, press the STOP key.

TthﬁniAlloptionprhtsnotonlywhatisdisplayedonscreenbnt
whatisbelow,and,inthemeatSpcciﬁmﬁon,whatistotherightof
thcscrmattheﬁmeyouiniﬁatedxeprintout.

Makesnrctheﬁrstlineyouwishtoprintisonscrmwhenyousebct
P!intAll.I.inuabovesaeenwillnotprim. .

Usethisoptionwhenyouwamtopﬁntallthcdatainmennslikc:

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

o State Listing

o Disk Directory

e Symbols

Ifthereishformationbelowthcsacen,theinformaﬁonwmbeprinted
onmulﬁplepagu.lnT‘mingandStateFormatSpedﬁaﬁons,thepﬁnt
wmbecompressedwhennec&ssarytopﬁntdatathatis 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. 'I’hismmagcv&nnotprim.lfyouwishtostop the printout
beforeitiscompletcd,presstheSTOPkeyontheﬁ'ontpaneL

HP 1650B/HP 1651B
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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 Joad a file
from your disk, store a file to your disk, or format a disk. The following
pages describe the disk operations. For additional information on the
disk operations, refer to Chapter 6, "Disk Drive Operations.”
When you select Disk Operations , a new menu pops up. This menu is
divided in two sections separated by a horizontal line. The top section
displays the disk operation that is to be performed and the file or files
that will be affected.

The bottom section displays the files on the disk in alphabetical order.
It also stateés the type of the file and a description, if ane was specified
at storage. If no disk is in the disk drive or if the disk is not a supported
format, the appropriate message will be displayed.

0END! FOR DWRT _ tPCOUNT
ot 1650/1.cmi 1) OETD! FOR OMRT . LPCOUNT
O21eonf sy B2 FOR MY _ UPCONCIUNT
0BM02 FUR ONRT _ LPDOMCIUST
0B FOR
e FoR

Figure 5-1. Disk Operations Menu

Halfway down the bottom display are arrows at each side of the screen.
These arrows tell you which file is to be operated on. To roll through
the list of files, press the up/down ROLL key and rotate the KNOB.
The file that is between the arrows in boldface type also appears in the
FILE field in the top section of the display.

HP 1650B/HP 1651B /O Menu
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The top section of the menu contains different types of fields. Pressing
the Done field exits the Disk Operations menu and the I/O menu,
returning you to the menu you were in before you pressed the I/O key.
The field on the lefi-most side of the display is the operations field. It
tells you which disk operation is to be performed. Next to that will
usually be one or two file fields that tell you which file or files are to be
acted upon. For several operations another field will appear in the top
section.

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

H 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.

ik Gparstiens
—
— tren 110 [EWOTEE )
L]
. G
It
Deplicete DAt | Pesniatioe.
______'aiﬁ: 021 conf1gy DETD1 FOR CHART _ LPCOUNT
Renawe 1650/1.conv 29 DENCY FUR CHART . UPCOUNT
o Purpe | Gl.cenrag DEND2 FOR CMART . LPDOMACOUNT
Toraet Droc ] 165071 conf1g DEND2 FOR CMART _ UPDOMNCOUNT
021 confip OEMO3 FOR OMART
CNMRT3 E 1650/1.cont 19 OEMD3 FOR CHART
*» OPWMIFE 165071 cont 13 CHPARE W DIFFEREWMCES .
MLTISDLE 021 caf 19 - SIE D SINE 2
MLTISINND Oll.conf1p SIE MDD SDIE 2
MLTISINE 16S0/1_conr iy SDE M0 SINE 2x
A TISIN... 000.contf 19 SINE MDD SINE 2x
SIS 0Rl_contig SINE WITH S DEGREE INCREMENTS
(3 MW ] 02i.cont1g SDEE NITH 10 DEGREE INCREMENTS
SINVAE 1650/t _config SINE NITH 10 DEGREE INCREMENTS
SYSTEN. 163004 sy ton HPI16500R Systiem Sof twers VvO2.18

Figure 5-2. Disk Operations Pop-Up Menu
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Load The Load operation allows you to load configuration files (including

Store
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symbolublu),andinvcrseusemblersﬁ'omadisk.ﬁmwﬁngalmd
operation loads the logic analyzer with the file whose name appears in
the file field in the top section of the Disk Operations menu. Loading
symbols or inverse assemblers replaces those that are linked to the

current configuration.

When a Load operation is exccuted, a message "Loading file from disk”
appears at the top of the display. After the file has been loaded, this
message is replaced by "Load operation complete.”

S1st Sperstions G

trem it
(T T

Figure 5-3. Load Operstion

The Store operation allows you to store all the set-up information, data
and inverse assembiler links for the analyzer in a configuration file. You
cannot store information for only one of the internal analyzers. The
information and data present in the logic analyzer at the time the Store
is initiated is stored on the disk.

When you select Store from the operations pop-up menu, the top
section of the Disk Operations meau looks similar to that shown in
figure 5-4. In addition to the operations and file fields, there isa File
description field. You can write an optional description of the file you
are storing in this field. A file description is not necessary but may help
identify a file in the future. .

When you name the file that you are storing, you must begin the file

name with a letter. The name can contain up to ten characters. It can
be any combination of letters and nombers, but it cannot contain any

spaces. ,

Entering a file description is similar to naming a file with three
exceptions: you can enter up to 32 characters, start the description with
a number, and enter spaces.

/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 the file
has been stored, the message is replaced with "Store operation
complete” and the file name appears in the bottom section of the Disk
Operations menu with its file type and a description, if you gave it one.

Siak Gperatiens €

7 — R
File gescription [TDIING STATE NINED DISFLAYS (G-

Figure 5-4. 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 this field, a
Pop-up menu appears with the choices Enable and Disable . Enable
causes the specified file to be automatically loaded at power up.
Disableptcvcntsanyﬁle&ombcingloadcdatpowcrup.

Sist Gperatiens (Dene )
tile
: Current suteleas stetss ' Disedies ;
Current suteloes fiie

Figure §-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 Iist of files until the name of the desired file

appears in the file field. The other method is to select the file field and

use the Alpha Entry pop-up menu and the front-panel keypad to enter
the name.

Below the operations and file fields are two information Iines. The first
Iine 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 2 file 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 antoloading. The autoload status
line will say enabled, and the autoload file Iine will state the name of

HP 1650B/HP 16518
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the file. Also, a file labeled AUTOLOAD is added to the bottom
section of the display. This file is not a configuration file. It contains
information the logic analyzer needs to load the chosen file at power
up. If you disable autoloading, the file labeled AUTOLOAD does not
disappear. You must Purge it to erase it from your disk. The Purge disk
operation is covered later in this chapter. If Autoload is disabled, the
logic analyzer will load the default configuration at power up.

The Copy operation allows you to copy a file to the same disk or to
another disk. When you select Copy, the top section of the Disk
Operations menn will look similar to that below.

sk Gparetisns (¢ TT-0)

CCon 3 e [STETERDST) 1 [SSTEREST]

Figure 5-6. Copy Operation

Notice that there are two file fields. You can specify the file you are
copying from and the file you are copying to. When you select either
file field, you will get an Alpha Entry pop-up menu. You can use this
menu and the keypad on the front pane! to enter the name of the file.
For the file that you are copying from, it is usually easier to use the
up/down ROLL key and the KNOB to select one of the files on the
disk rather than to use the Alpha Entry menu. '

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

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

i/O Menu
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Duplicate Disk The Duplicate Disk operation allows you to duplicate all the files on

1/0 Menu
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one disk to another. When you select this option, only the operations
field appears in the top section of the Disk Operations menu. The disk

is antomatically formatted in this operation.

845t Sperations

(s}

Figure 5-7. Duplicate Disk Operatioq

WhenyouselectExewtc,youwiﬂseeapop—upwithamesagcteﬂing
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
m&sage'lnsensourcedisk-hitselectwhcnteady."lnscrtthcdiskyou
want to duplicate and press SELECT. After the logic analyzer reads
thedisk,itdispla}sthcmessagc”lnsertdesﬁnationdisk-hit;eled
whenready.“lnsettthedisktowhichyouwamtocopyandpr&
SELECT. The analyzer will tell you that it’s writing to the disk.

Suplicele Pisk

Duplicetle €1k uses ¢)1 of systen rem to NEID speec wp
the process of depliceting disks. This will DESTROY
the current configuretiisn end dets eno uif) reguire o
reboot of the system unen deplicetion is cemplete.

Caumd

Figure 5-8. Duplicate Disk Pop-Up Menu

The process of duplicating a disk is an iterative one; ie., more than one

swapping of disks may be necessary before all files are transferred. If
thisisthecasethelogicanalyzerwillrepeatthzmcssage telling yon to
insenthesouroedisk.lnsertthesonrccdiskandpressSELECRnc
analyzer remembers where it stopped duplicating the first time and
starts reading from that location. When the analyzer is ready, insert the
d&c&nationdiskandpressSEIECI‘.Youwillneverhavctoswapdisks
more than three times.

HP 1650B/HP 1851B
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Pack Disk

Rename
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After the duplication process is complete, the logic analyzer displays 2
message telling you what to do next. If you want to copy another disk,
press the FORMAT key on the front panel The analyzer will repeat its
message to insert the source disk. If you do not want to copy any more
disks, insert the system disk and press the SELECT key. This reboots
the system.

Duplicating a disk destroys any existing configurations and data on the
destination disk. Make sure that the disk to which you are duplicating is
the correct disk.

The Pack Disk operation reorganizes the files on the disk, making
room for more. When files are purged, blank areas appear on the disk
(between files) that are too small for the new files you are creating.
Packing the disk packs the current files together, removing unused
arcas from between the files so that more space is available for files at
the end of the disk..

‘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.

Sisk Gperstisns G

Figure 5-9. Pack Disk Operation

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

You will see a file field that tells you what the current name of the file
is, and a file field that allows you to specify what the new name will be.
¥ you select either one of the file fields, an Alpha Entry pop-up menu
appears. You can use this menu and the keypad on the front panel to
enter the name of the file. For the field with the old file name, it is
usually easier to use the up/down ROLL key and the KNOB to select
the desired file rather than to use the Alpha Entry pop-up menn.

10 Menu
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Purge

Note @)

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

If you try to rename a file with a name that already exists, a message

will tell you that a file already exists with that name, and the file will not
be renamed.

Bisx Spersiisms G

o] e (R w (GRS
G

Figure 5-10. Rename Operation

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

The file field contains the name of the file to be purged. You can
<hange the file in this field either by positioning the cursor on the field
and selecting it to access an Alpha Eatry pop-up menu, or by nsing the
up/down ROLL key and the KNOB to move among the files.

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

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

o1s Sperations
Porge 1 151e [CWRZE )

Figure 5-11. Purge Operation
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Format Disk The Format Disk operation formats a disk, purging all previous files on
the disk. When you select this option, the display will look similar to
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.

Note é Formatting a disk purges all the files on the disk. Make sure the disk is
the correct one to be formatted because purged files cannot be

recovered.
st Mperstions Gs=D
:
Figure 5-12. Format Disk Operation
HP 1650B/HP 1651B /0 Menu
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The 1/O Port Configuration option in the I/O menu enables you to

configure the logic analyzer for sending configuration, waveforms and
kistings to a printer or controller via HP-IB or RS-232C.

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

External I/8 Pert Confiparatiss

Prinler connacled to [RS~232-C] Centraiter

25-252-C Canfigwretion WIB Coatigaretion
Prowscel WPIB Address 1

Step Oits ¢
Parity

Bese rete ¢
Dats Bits ¢

Priater Infersation

Printer Papsr wreth

Figure 5-13. External {/0 Port Configuration Menu

The HP 1650B/51B 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 controlier 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 1650B/51B Programming Reference Manual.

Various HP-IB and RS-232C graphics printers can be connected to the
logic analyzer. Configured menus as well as waveforms and other data
can be printed for complete measurement documentation. The printer
intetfaccise:q)lainedinmoredetailinChapter7,MaldngHardcopy
Prints.”

HP 1650B/HP 1651B
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Configuring the You configure the HP-IB or RS-232C interfaces for a controller ora
interfaces  printer by first selecting the I/O menu. Then you select the VO Port

HP 1650B/HP 16518
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Configuration ficld to display the External 1/O Port Configuration
menu. When the menu appears, select cither field at the top of the
menu to switch the interfaces between a printer and a controller.
Whenever you change the configuration for one interface, the other
interface automatically changes to the opposite configuration.

Externel I/8 Port Configuratien

Printer connected to [RS=232-C] Controlisr connected to

Figure 5-14. Interface Configurations

The HP-IB printer must be set to Listen Always for the HP-IB
interface. In this mode, no HP-IB addressing is necessary. There are
two ficlds at the bottom of the menu that aliow 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 deviceis setto a
different address and this address is used to communicate with other
devices on the bus.

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

/0 Menu
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To select an address:

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

TS W0 WIS g WY W e
N ——

Integer Entry

Figure 5-15. integer Entry Pop-Up Menu

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

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

HP 1650B/HP 1651B
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[T wone
‘ XON/XOFF

Figure 5-16. Protocol Pop-Up Menu

With Jess than a 5-wire interface, selecting None does not allow the
sending or receiving device to control how fast the data is being sent.
No control over the data flow increases the possibility of missing data
or transferring incomplete data. With a full 5-wire interface, selecting
None allows a hardware handshake to occur. With a hardware
handshake, hardware signals control data flow. The HP 13242G cable
allows the HP 1650B/51B to support hardware handshake.

With Xon/Xoff, the receiver controls the data flow. By sending XOFF
(ASCHI decimal 19) over its transmit data Jine, the receiver requests
that the sender disables data transmission. A subsequent XON (ASCII
decimal 17) allows the sending device to resume data transmission.

Data Bits. Data bits are the number of bits seat and received per
character that represent the binary code of that character. The
HP 1650B/51B 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 controlier and the
logic analyzer. The options are 1, 1.5, or 2 stop bits per character. The
default setting is 1. ‘

1
1 172
2

Figure 5-17. Stop Bits Pop-Up Menu

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

1/0 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
0da
Even

Figure 5-19. Parity Pop-Up Menu

Baud Rate. The baud rate is the rate at which bits are transferred
betweenthcintcrfaeeandtheperipberal.'l‘hebaudratemustbcsetto
transmit and receive at the same rate as the peripheral, or data cannot
besnmssfnﬂymdmed.l'heavaﬂablebaudmsarcmwm.
The default setting is 9600.

110
300
600
1200
2400
4800
9600
19200

Figure 5-18. Baud Rate Pop-Up Menu

Priater. You can specify which printer you are using by selecting the
Printer attribute field and choosing one of the options in the pop-up.
The options are ThinkJet, QuietJet, %ser.let, and Alternate.
Alternate allows you to use an Epson compatible printer. The default
printer option is ThinkJet.

HP 1650B/HP 16518
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Figure 5-20. Printer Pop-Up Menu

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

Figure 5-21. Paper Width Pop-Up Menu

The HP ThinkJet and HP LaserJet series printers require a paper
width of 8.5 inches and the HP QuietJet scries printers can use a paper
width of 8.5 or 13.5 inches.

If 13.5 inches (132 characters per line) is selected for other than an HP
Quietjet printer, the listings are printed in a compressed mode.
Compressed mode uses smaller characters to allow the printer to print
more characters in a given width.

If an HP Quietjet printer is nsed and 13.5 inches is selected, it will print
a full 132 characters per line. When 8.5 inches (80 characters per line)
is selected for any printer, a maximum of 80 characters are printed per
line.

HP 1650B/HP 1651B - 1O Menu
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Configuration

Self-Tests

Note é
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On the rear panel of the logic analyzer are two BNC connectors with
which you can hook the logic analyzer to other instruments. The
External BNC Configuration option in the I/O menu identifies one of
the two internal machines to be the trigger for an external instrument.

When you select this option you will see a field next to the words "BNC
output armed by.” Selecting this field gives you a pop-up with either
two or three options. One option is Off. This indicates that the logic
ana!yzerwﬂlnottrigeranmernalins&umcnt.’rhcotheropﬁonsare
the internal analyzers, listed by name. You can select the analyzer for
triggering your external instrument by using the KNOB to position the
cursor on the appropriate name and pressing SELECT.

I 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 Tests option in the I/O menn allows you to run a self test on
thclogicanalyzcr.Theselftestisonthcmasterdisk.Sclecﬁng

this option gives you a pop-up telling you what effect the self test has on
the analyzer. The pop-up also contains two ficlds: Cancel and Start
Self Test. Cancel lets you change your mind about running the self test.
ScleaingthisﬁeldtetumsyoutotheI/Omenu.SelectingtheSnrtSelf
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. A

Running the self test destroys all current configurations and data.
Make sure that you save any important configurations on a disk before
running any of the self tests. :

HP 1650B/HP 16518
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Disk Drive Operations
—

Iintroduction This chapter describes the disk operations of the HP 1650B/51B in a
task format. The disk operations are described in detail in the "Disk

Operations” section of chapter 5.

C
The Disk Nine disk operations arc available:

operaﬂons o Load - Instrument configurations and data can be loaded from
- Available the disk. Inverse assemblers can be loaded.

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

e Autoload - Designates a configuration file to be loaded
automatically the next time the HP 1650B/51B is turned on.

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

e Duplicate Disk - All files from onc disk are copied to another
disk. The directory and all files on the destination disk will be
destroyed with this operation. The copied files are packed on the
new disk as they are copied.

o Pack Disk - This function packs files on a disk. Packing removes
all empty or unused sectors between files on a disk so that more
space is available for files at the end of the disk.

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

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

e Format Disk - Any two-sided 3.5-inch floppy disk can be
formatted or initialized. The directory and all files on the disk will
be destroyed with this operation.

HP 1650B/HP 1651B Disk Drive Operations
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Although default values are provided for these disk operations, you
may have to specify additional information. This information is entered
by selecting the appropriate fields displayed for each disk operation.
Disk operations are initiated by selecting the Execute field. If there is a
problem or additional information is needed to execute an operation,
an advisory appears near the top center of the screen displaying the
stamsoftheoperaﬁon(anerrormessagcpromptstoswapdisks,etc.).

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

HP 1650B/HP 1651B
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Accessing the To display the Disk Operations menu press the IO menu key.

Disk Menu When the 170 pop-up menu appears, place the cursor on Disk
Operations and press SELECT. You will sce the Disk Operations

menu.

Qe

Sist Speratises

) rrm 110 ()

Craii)
Cllessse  Juat Dmcrole

* SRANTEST 105071 sonlsp TINDE 0SM ')
TIDEDOEND I630/1.comi 15 TGXED MBE OSMC

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

Disk Drive Operations
6-4

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

Load
Store
Rutcload
Copy
Duplicate Disk
Pack Disk
Rename
Purge
Format Disk

Figure 6-2. Disk Operations Pop-Up Menu

When the pop-up appears, place the carsor 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 kike this:

923k Sperations
to tate
File sescriptios (Grre)

Ellengme Jusa.. ___  Qescripuien 00

© SRAATEST 1830/1 confsg TINS5 .
AIXEDDENT 1050/1.cont g NDED MO0E PEMD

Figure 6-3. Store Operation
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Disk Operation
Parameters

HP 1850B/HP 1651B

Front-Panel Reference

The disk operation parameters cousist of the information that the disk
operationactsupon.'[’heytcllthclogicanalyzcrthcnam&stypes,and
descriptions of files being manipulated. To change these parameters,
select the appropriate field and the field will either toggie to the
opposite function or a pop-up will appear. If a pop-up appears, select
the appropriate option or enter data with the keypad.

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

& PRANIEST 183071 conlig s i .
AIXEDOErT 1850/ 1Eo051g NIED NOBE OB

Figure 6-4. Disk Operation Parameters
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Installing a Included with the HP 1650B/51B is a blank 3.S-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 anto-shutter is away
from you. Push the disk gently, but firmly, into the front disk drive until
i clicks into place.

Note é The HP 1650B/51B disk drives use the gray Hewlett-Packard
donble-sideddisks,whichmbeorderedinapachgeoftenvdththe
Hewiett-Packard part number 92192A. DO NOT use single-sided disks
with the HP 1650B/51B. ‘

Figure 6-5. Installing a Disk

Disk Drive Operations HP 1650B/HP 1651B
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Formattlng a Before any information can be stored on a new disk, you must first

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

Note @ The HP 1650B/51B does not support track sparing. If a bad track is
found, the disk is considered bad. If a disk has been formatted

elsewhere with track sparing, the HP 1650B/51B will only read up to
the first spared track.

Select the Format Disk operation.

————
sasx Sperstisas
)
o)

Figure 6-6. Format Disk Operation

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

o If this is a new disk, or a disk formatted by a disk drive not using
the LIF format, the meou will display UNSUPPORTED DISK
FORMAT on the lower portion of the meau.

o If the disk is already formatted, but has no files, the menu will
display No Files.

HP 1850B/HP 1851B Disk Drive Operations
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o Ifthe disk already has files, a list of file names will appear o the
lower portion of the menu along with a file type and description.

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

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

Digk Drive Operations HP 1650B/HP 16518
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Storing to a
Disk

Note ﬁ

HP 1650B/HP 1651B
Front-Panel Reference

The Stare operation allows you to store your configurations and data to
a file with a description of its contents. You must assign a file name for
each file in which you wish to store data.

Select the Store operation.

0ax Gperstisns

Fils seserspuien [ |

* ORANTEST 165071000 4 TIRDG BN .
AIXEDOEMC 188071 o081 05 AIXED PUDE DEMO

Figure 6-7. The Store Operation

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

Enter a filepame that starts with a letter and coatains up to ten -
characters. It can be any combination of letters and numbers, but there
can be no blank spaces between any of the characters.

Entering a file description is the same process as naming a file except
you can enter up to 32 characters, start the description with a number,
and enter spaces between characters.

The ficld for *file description” makes it easier to identify the type of
data in each file. This is for your convenience but you can leave this
field blank.

Disk Drive Operations
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When you have completed entering the file name and file description,
you initiate the store operation by placing the cursor on Execute and
pressing SELECT. A pop-up appears with Continue and Cancel To
conﬁnuc,placethecursoronConﬁnucandpressSELECI.Tomcel,
place the cursor on Cancel and press SELECT.

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

-Disk Drive Operations HP 1650B/HP 1651B
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The Load
Operation

Note #

HP 1650B/HP 1851B
Front-Panel Reference

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

Select the Load operation.

oisk Speretises

rrom t0

Elisnams  Jdgoge

* UTOLINS Tite : MISAmED -
ORANTEST 19307180001 TINDG DEX
20000030 INVErse_0esen Neu IAL for NGBOOO IS
INVERSED 165071c0nf ig TIDG STATE MINED DISPLAYS
AXEDOEN 1850/1c0n14 ADED MODE DEMD
SIXEDOEND 185071 conT g NEM MIXED MOCE DEMO
PVTESL. 1630/ 1 oystem WP1650 System Seiflest Rev 04.00
SICRTL 109071001 1g

185071 2onT 1

Figure 6-8. The Load Operation

The Load operation is type dependent. This means that you cannot
load a system file. For example, if you try to load the file “SYSTEM
an advisory "Warning: Invalid file type" appears in the top center of the
display.

To load the desired file, press the up/down ROLL key and rotate the
KNOB until the desired file appears in the field to the right of "from
file” '

Another way to enter the name of the file in the ficld to the right of
*from file" is to select this field. When the Alpha Entry pop-up appears,
enter the correct filename.

Disk Drive Operations
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Renaming a File The Rename operation allows you to change the name of a file. The
only restriction is that you cannot rename a file to an already existing

Disk Drive Operations
6-12

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.

Bast Gverwiiem

[ e ..
(Exocute )

LZQsneme = Xuoa oascoinbiey
* LN f4te SI5MNL50 .

ORANTES T 1030/71.conf 19 0

6000018 rverse_sssen or MES000 I

INVERSED 9650/ 1 cenf ig STATE MIMED DISPLAYS

AINEDOEND W30 1cenf 3y KIXED NODE OEMD

HEXEDDEND ¢ 1850/t conf1p WDED NOOE BEMD

PYIEST.. 1050/ 1 3ysten 1050 Systen Selftest Rev 04.00

STATONTE 1090/ 1conrig

STATEDEND 1850/1..enr g

Figure 6-3. 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 16508B/HP 18518
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The Autoload
Operation

Note #

HP 1650B/HP 1651B

Front-Pane! Reference

Autoload allows you to designate a configuration file to be loaded
automatically the next time the HP 1650B/51B is turned on. When the
Autoload operation is Enabled, your designated configuration file is
loaded instead of the default configuration file. This allows you to
changethcdefanltconﬁguranonofmnmcnustoaconﬁgmnon
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 o the Alpha Entry pop-up
enter the name of the configuration file you wish to load in the field to
the right of "File" and select Execute. The Autoload function is
Enabled as shown after "Current Autoload statos:" on the display.

‘When power is applied to the logic analyzer, Antoload On or Off is
determined by the presence of an enabled autoload file on the disk. If
an enabled autoload file is preseat on the disk, the logic analyzer will
load this configuration file instead of the standard configuration file.

Sisk Gperelises
Current uulnl siater = Emsdlec
Surrent sutolesd fils  » AUTOLOAD @

Elisneme  Tumte ... BexcTintiso

l * UTOLONS suteleed.tite stotss: CMRED Tils: AFTROAS o
DRAITEST 3030/1 8041 1 TINDG 06
15000018 INVraL_2eseR Moy IAL Ser NGOOCO IS
TVERSED $030/1comf Ly TINING STATE AINED DISMLAYS
ADEDDEND 3165071001 1g NIXED NODE DEMD
WIXEDOENTS | 1030/1.conf1g MEX NIXED mODE DEMO
PYIEST. 1630/13ystom #1030 Syvtem Selftest Rev 04.00
STATCNT.E 1650/ 1conl 1y STATE COU!
STATEDETD 1850/ confIg STATE beno
m—

Figure 6-10. Autoload Operation Enabled

To Disable the Autoload operation, sclect Enable and when the
pop-up appears, sclect Disable. When the pop-up closes, select
Execute and the Autoload function is disabled.

Digk Drive Operations
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Purging a File Select the Purge operation to Purge (delete) a file. With cither 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.

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

° RO wtsleedSsle status: OISADLED L]
DARITEST 1030710001 ig TINING DEMC
188000..38 taverse_sssem Mew IAL for MBBOO0 IS
DVERSED 1830/1coml g TINING STATE NDED DISPLAYS
AIXEDDEND 165071 conl g ADED FDE DENC
AIXEDOENG | I850/71.28n01g NEN RIXED MODE D&MD
PYTEST. 1830/l 3y5t0m #1650 System Selftest Rev 0£.00
STATINTE 1630/0.conf g STATE COUNTDSG
STATEDEND 183071 conr1p STATE DEMD

Figure 6-11. Purging a Flie
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Copying a File

Note é

HP 1650B/HP 16518
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The Copy operation allows you to copy a file to the same disk or
another disk. Seiect 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,
cater the name of the file you want to "copy to.”

You can also copy a file to the same filename on another disk. To do
this, select the "To" filename field, press the CLEAR ENTRY key
place the cursor on Done and press SELECT. This copies the original
filename in the "To" filename field.

Select Exscute to start the copy operation. A pop-up appears with
instructions on what to do with the disks. Since you can copy a file to
the same disk or another disk, simply follow the instructions as they
apply to your situation and select Continue to continue.

When "Insert the destination disk” appears, remove the source disk and
insert the destination disk into the disk drive if you are copying the file
to another disk. The cursor is located on "Continue,” so to continne,
press SELECT; otherwise, place the cursor on "Stop” and press
SELECT. If you are copying to the same disk, press "Continne”
without moving the disk.

If the file cannot be copied in a single operation, the instruction "Insert
the source disk” will appear in the pop-up. Remove the destination
disk, re-insert the source disk and select Continue. The logic analyzer
reads another segment of the source file. It will then tell you when to
re-insert the destination disk and continue.

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

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.

Sisk Sperstisms @
o RO w
Ellanspe . = Iune Descrioiien j
MTOLOAD sutolesd.f1ls stotus: DISABLED
DRNTEST 1850/1.comf 1
10800018 InVerse.ssm r MeS00C I3
1650/1.cmf 19 THING STATE NDED DISPLAYS
* MEEMWED 189071000129 IXED MOE i .
ADEODEND 1 1050/ 1cont 1p MEN NINED MOOE OED
PVTEST. 1630/1 ton ystem Seiftast Rev 04.00
STATENTE 1650/1..c0nf I
STATEDENC 1650/1..con8 19
STRTESTAY 103071l 19 2005232 DU, STRTE
SYSTEN. 1850/t sysron HWP1650 System 507 uere Rev O4.00
TDE 2008y 185075..conf 19 DISPLAY I

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

HP 1650B/HP 1651B
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By deleting files from the disk and adding other files, you end up with
blank areas on the disk (between files) that are too small for the new
files you are creating. The Pack Disk operation packs the current files
together, removing unused areas from between the files so that more
space is available for files at the end of the disk.

Select the Pack Disk operation. To pack the disk, select Execute.

AUTOLOAD swtlolesd.rile
DRANTEST 1850/ _conl 19
16000010 inverss_sssen
INVERSED 1650/:..c0nf 15
o NIXEDDEW 1630/1 conf1g
ADEDOE) 1650/ conf 13
PYTEST. 1650/1 _system
STRTONT.E 1850/1_zcent 35
STATEDE'D 1050/1..conf i3
SWATESTAT 1650/1..conf1g
SYSTERL 1850/ _system
TRHE.200v 1830/1c9nl 35

stetus « DISABLED

TINING DENO

Nou IAL for ME800C I3

TINING STATE NDEC DISPLAYS
IIXED MOOE DEW

KEM NINED NODE DEMD

NP1ES0 System Selfisst Rev 04.00
STATE COUNTING -

280/05232 DUNL STATE
NP 1650 Syeten Seltuwere Rev 04.00
TINING DISPLAY NITH 24 WAVEFORNS

SR

Figure 6-13. The Pack Disk Operation
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Duplicating the
Operating
System Disk

Note @)

Disk Drive Operations
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The Duplicate Disk operation allows you to duplicate all the files on
one disk to another disk. You use this operation to make a back-up
copy of your important disks so you won’t lose important data in the
event the disk wears out, is damaged, or a file is accidently deleted.

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

bupliicets Pisk

Ouplicete disk uses s11 of sgstem rem 1o help speed uwp
the precess of dwplicetlng disks. Tnis uill DESTROY
the current configurelior ond eats eno ulll requirs o
reBoOt of the system when guplication is cempiete.

@D GE=D

Figure 6-14. Duplicate Disk Pop-Up

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

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

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

‘'source disk, it displays "Insert destination disk-hit select when ready.”

Remove the source disk, insert the destination disk and press
SELECT. When the logic analyzer starts writing to the destination disk,
you will see "Writing to destination disk. Please wait..."

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

HP 1650B/HP 1651B
Front-Panel Reference



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

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

HP 1650B/HP 1651B Disk Drive Operations
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Making Hardcopy Prints
{0

introduction The HP 1650B/51B Logic Analyzers allow you to print configurations,
waveforms, and listings. Whenever your printer is connected to the
logic analyzer and you instruct it to do so, it will print what is corrently
displayed on screen or all data in the menus having off-screen data.

This chapter shows you how to set up the logic analyzer's HP-IB and
RS-232C interfaces for printers. If you have a Hewlett-Packard
ThinkJet, Quictiet, or LasetJet 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 wadth.

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 1650B/51B logic analyzers will support the following printers
Printers with HP-IB or RS-232C capabilities. For the following RS-232C

printers, these configurations should be used:

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

o HP LaserJet (factory settings)

e Alternate :

HP 1650B/HP 1651B Making Hardcopy Prints
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Alternate Printers In addition to HP printers, the logic analyzers support Epson®

Hooking Up
Your Printer

compatible RS-232C printers. These alternate printers must support
graphics.
Whenthelogicana!yzer’sRS-BzCoonﬁgnraﬁonlss&t for alternate
printers, it transmits data to the printer in the Epson

Printers incompatible with either HP or Epson data transfer formats
will not work with the HP 1650B/51B 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 is just
a matter of having the correct HP-IB or RS-232C interface cable.

If you have an alternate printer, the type of connector on the printer
end of the cable depends on your printer.

ég%\ @UU T

a 0 o

D &

T ey ey ey ey e
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o o P om—

HeIB RS—-232C

Figure 7-1. Logic Analyzer to Printer Hook-Up
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HP-IB Printer You ca use any standard HP-IB cable to connect the logic analyzer to
Cables the printer. The specific HP-IB cable only depends on the length you
need.
|
RS-232C You can use either an HP 13242G or HP 92219H cable to connect the
1 logic analyzer to the printer. However, the HP 13242G is the preferred
Printer Cables cable since it can be used with either no protocol (hardware
bandshake) or XON/XOFF.
HP 13242G Cable The HP 13242G cable has standard DB-25 connectors on each end and

HP 1650B/HP 1651B
Front-Panel Reference

is wired for hardware handshake. The cable schematic is shown below.
PRINTER LOGIC J_N_ALYZER
CHASSIS GROUND

CHASSIS GROUND

1 1
™| 2 ><— 21T
RO} 3 3 |RD
— —
SIGNAL GROUND | 7 7 | SIGNAL GROUND
OTR | 2@ 5 | CTS
cTs | & 6 | DSR
DSR | & 20 | DTR
L L
nem 2

Figure 7-2. HP 13242G Cable Schematic

HP 13242G cable is symmetrical, therefore it doesn’t matter which end
of the cable is connected to which piece of equipment.

Making Hardcopy Prints
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HP 92219H Cable

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

below.
PRINTER LOGIC ANALYZER

CHASSIS GROUND | 1 1 | CHASSIS GROUND

™ 2 >< 217D
RB| 3 3 {RD
SIGNAL GROUND | 7 7 | SIGNAL GROUND

1R

Figure 7-3. HP 92219H Cable Schematic

Setting HP-IB
for HP Printers

Note 3

Making Hardcopy Prints
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The HP 1650B/51B interfaces directly with HP PCL printers
supporting the printer command language. These printers must also
support HP-IB and "Listen Always." Printers currently available from
Hewlett-Packard with these features include:

o HP 2225A ThinkJet
o HP 2227B Quietlet
o HP 3630A option 002 PaintJet

The printer must be in "Listen Always" when HP-IB is the printer
interface. The HP 1650B/51B HP-IB port does not respond to service
requests (SRQ) when controlling a printer. The SRQ enable setting far
the HP-IB printer has no effect on the HP 1650B/51B operation.

For HP-IB printers, the Printer connected to field must be set to
HP-IB in the YO Port Configuration menu. You access the I/O Port
Configuration menu by first accessing the I/0 menn, then the 1/O Port

HP 16508/HP 1651B
Front-Panel Reference



R
Setting All three series of HP printers (HP ThinkJet, HP LaserJet, and

RS-232C for HP Quictlet) use the logic analyzer’s RS-232C default configuration
HP Printers 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 IO Port Configuration menu. You access the 1/O Port
Configuration menu by first accessing the I/O menu, then the /O Port
Configuration.

The changes you need to make for the other HP printers are:

o Printer type for the HP LaserJet and HP Quictiet
o Paper width for the HP Quictiet

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

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

Your Non-HP e protocol
¢ number of data bits
Printer : of stop bits
e parity type
o baud rate
o paper width
You access these fields by first accessing the /O menu then the I/O
Port Configuration menu.

HP 1650B/HP 1651B Making Hardcopy Prints
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T

Setting Paper Paper width is set by toggling the Paper width : field in the /O

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.

o If you select 132 characters per line (13.5 inches) when using
other than an HP QuictJet selection, the listings are printed ina
compressed mode. Compressed mode uses smaller characters to
allow the printer to print more characters in a given width.

o If you select 132 characters per line (13.5 inches) on an
HP QuietJet, it will print a foll 132 characters per kne.

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

80 characters are printed per hine.
(R
RS-232C You can use the logic analyzer’s default configuration (except for
" Default printer type and paper width) for all supported printers if you haven’t
changed the printer’s RS-232C configuration.

Configuration
The logic analyzer’s defanlt configuration is:

Protocol: XON/XOFF
Data Bits: 8

Stop Bits: 1

Parity: nope

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

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

Making Hardcopy Prints HP 1650B/HP 1651B
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Starting the
Printout

Print Screen

Print Ali

Note ﬁ

HP 1650B/HP 1651B
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Whenyouarcmdytoprint,youneedtolmowwhctherthereismore
datathanisdisplayedonsaeen.lncaseswhmdataisoﬁscrem(i.c.,
formalspeciﬁcationswithallpodsassignedtoasinglcanalyzer),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
Samopﬁon.lfyonwantallthcdata,nscﬂnePrintAﬂopﬁon.Both
optionsareinthzl/OmenuOnccyoudecidcwhichoptiontonse,sm
theprintoutbyplacingtheansorontheprintopﬁon(screeno:aﬂ)
and pressing SELECT.

é VO MENU )

o Done

o Print Screen

o Print Al

o Disk Operations

« /O Port Configuration

+ 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 notonlyﬁrhatisdisplayedon 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
7-7



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

o Timing Format Specifications
o State Format Specifications
o State Trace Specifications

o State Listing

¢ Symbols

o Disk Directory
L
What Happens  When you press SELECT to start the printout, the I/0 menn pop-up
During a disappears and an advisory "PRINT in progress” appears in the top

center of the display. While the data is transferred to the printer, the

Printout? only useable key is the STOP key. When the logic analyzer has

completed the data transfer to the printer, the advisory "PRINT
complete” appears and the keyboard becomes useable again.

The PRINT in progress advisory won’t appear in your printout. If you
press STOP while the data is being transferred to the printer the
transfer stops and the data already sent will print out. This causes an

incomplete printout.

Making Hardcopy Prints HP 1650B/HP 16518
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Connecting t0  The HP 1650B/51B can also be used with Hewiett-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 1650B/51B.

Table 7-1. HP Printer Selection

For this HP Printer Select this Printer in
VO Port Configuration menu
HP 2631 | Quistiet
HP 26T ThinkJet
HP 2673 ThinkJet

The above printers should work with the HP 1650B/51B 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 1650B/HP 1651B Making Hardcopy Prints
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The Timing Analyzer
|
introduction This chapter introduces the timing analyzer and contains the timing
analyzer menn maps.
Chapters 9 through 11 explain each of the Timing Analyzer menus as
follows:

o Chapter 9 explains the Timing Format Menu

o Chapter 10 explains the Timing Trace Menu

o Chapter 11 explains the Timing Waveforms Meau

o Chapter 12 gives you a basic Timing Analyzer Measurement

.example.
.
The Timing The timing analyzer acqﬁire's data asynchronously using an internal
Analyzer sample clock. This asynchronous data acquisition technique is similar

. to a digitizing oscilloscope. The acquired data is displayed in the form
(An OVGWIBW) of one or more waveforms. The timing waveforms differ from a

digitizing oscilloscope in that the timing analyzer only stores and
displays two levels (one above and one below threshold).

Timing The Timing Analyzer menu maps show you the fields and the availabie
Anal options of each ficld within the three menus. The menu maps will help

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

HP 1650B/HP 1651B The Timing Analyzer
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(Y
Timing Format

Menu Map
| Timing Anolyzer |
Format l I Trcce] :
——ILSpecify Symbo Is |Label
Base
Symbo! Width
Symbo !
Type
Pgttern/Ronge
ECL
iLebels Turn Lobe! On User
Modify Label
Turn Lobe! Off ’
| Bit Field |— Assignment]
——LPolarity i+ (positive)
- {(negative)
01530841
Figure 8-1. Timing Format Menu Map
The Timing Analyzer HP 1650B/HP 1651B
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&
Timing Trace
Menu Map

Timing Analyzer

Repetitive
--] Armed By Run
E BNC Input
Mochine 1 or 2

Acguisition PN
el AEQUIS TS L Trensitional

Mode

Gliteh

— Laopel > aliows off screen j1abels
to be plocec on screen
[Bose | Binory

Octo!

Decima!

Hex
ASCII
Symbo |

<

—Fhen find Eage l'

- n
L{ Then find Gliten | ovesomez

= Only ovoiliable when “greoter thon" is specified in "present for” field
s» Only ovoilcbie when “then find edge” is present ond in Gliteh mode

Figure 8-2. Timing Trace Menu Map

HP 1850B/HP 1651B The Timing Analyzer
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Timing

Waveform

Menu Map

I Timing Anolyzﬂ

| 1

1 Woveform l I Formot ]
v—bccunulote"—E On }
of f

—'I Time/Div x.xxxs ;— dota entry keypad (1@ns to 10@s)
doto entry keypad (—2500s to 2500s)

)
Continued on next page 01050863
Figure 8-3. Timing Waveform Menu Map
The Timing Analyzer HP 1650B/HP 1651B
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Continued from previous page

{
‘-—‘l Morkers ! off
Time X to O
Pcttern —{ X=-pattern from trigger (x) Trig to X
Stotistics O-pattern (x) Trig to O
from trigger | At X{(0) morker
~| Specify Potterns —] iadeis A~T
Ladvet AT
Trigger
m | Binary X morker
Octol
Decimo!
Hex
ASCI1
¢ Symbo!

t— X morker > -—-—-E entering '——_-I—(pcttemj'——— dato entry keypod
leaving
— O marker > ——[ entering '—r-rpcttern]—— doto entry keypod

H

teoving p——i

| Stop measurement | | of f
when X=0O

— Less thon x.XXS$ }—-— doto entry keypod

- Greoter thaon

t— In ronge entry keypod

“— not in ronge

AT Insert waveform

— Waoveform on

dcto entry keypad

-~ Modify woveform

— Waveform of f

v Deiete woveform

'-—I Bit number H Bit select xx }-— date entry oreme
Figure 8-3. Timing Waveform Menu Map (Continued)
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Timing Format Specification Menu
-

introduction

Accessing the
Timing Format
Menu

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 iliustrations and exarnples to make the
explanations clearer.

The Timing Format Specification menu can be accessed by pressing
the FORMAT key on the front panel. If the State Format Specification
Menu is displayed when you press the FORMAT key, you will have to
switch analyzers. This is not a problem, it merely indicates that the last
action you performed in the System Configuration Menu was on the
state analyzer.

I

Timing Format  The Timing Format Specification menu lets you configure the timing
i analyzer to group channels from your microprocessor into labels you

a;:mclﬁcatlon assign for your measurements. You can set the threshold levels of the

HP 1650B/HP 1651B

Front-Panel Reference

pods assigned to the analyzer, assign labels and channels, and specify
symbols. ;

At power up, the logic analyzer is configured with a default setting.
You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example of setting up configurations for the
Timing analyzer, refer to the Getting Started Guide or "Timing Analyzer
Measurement Example” in chapter 12 of this manual.

Timing Format Specification Menu
9-1



At power up the Timing Format Specification menu looks like that
shown below:

S ————————
PAGERE | J= Timap Ferast Seecificstasn

P

QCUIVILY > o ————
Lode) 'él 15 ....87 ....0
>

Figure 9-1. Timing Format Specification Menu

The Timing Format Specification menu for the HP 1651B is similar to
that for the HP 1650B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from none to all five for the HP 1650B, and from none to two for the
HP 1651B. In the Timing Format Specification menu, only three pods
appear at a time in the display. To view any pods that are off screen,
press the left/right ROLL key and rotate the KNOB. The pods are
always positioned so that the lowest aumbered pod is on the right and
the highest numbered pod is on the left.

Timing Format Specification Menu HP 1650B/HP 1651B
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Timing Format
Specification
Menu Fields

Label

HP 1650B/HP 16518
Front-Panel Reference

Five types of fields are preseat in the mesu. They are:

Label

Polarity (Pol)

Bit assignments

Pod threshold

Specify Symbals

A portian 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." Whea 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

The ficlds in the Format memus are described in the 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 screes,
press the up/down ROLL key and rotate the KNOB. The labels scroll
npanddown.Todeacﬁvatcthcscrolling,presstthOILkeyagain.

To access one of the Label ficlds, place the cursor on the field and
press SELECT. You will see a pop-up menu like that shown below.

Turn label en
flodify label
Turn label off}

Figure 9-2. Label Pop-Up Menu

Turn Label On

Selecting this option turns the label on and gives it a default letter
name. If you turned all the labels on they would be named A through T
from top to bottom. When a label is turned o bit assignment fields for
the label appear to the right of the label under the pods.

Timing Format Specification Menu
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Potarity (Pol)

Bit Assignment

Modify Label

If you want to change the name of a label, or want to turn a label on
and give it a specific name, you would select the Modify label option.
‘When you do, an Alpba Entry pop-up menu appears. You can use the
pop-up menu and the keypad on the front panel to name the label. A
label name can be a maximum of six characters.

Turn Label Off

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

You can give the same name to a label in the state analyzer asin the
timing analyzer without causing an error. The logic analyzer
distinguishes between them. An example of this appears in "Using the
Timing/State Analyzer” in chapter 7 of the Getting Started Guide.

Each label has a polarity assigned to it. The default for all the labels is
positive ( + ) polarity. You can change the polarity of a label by
placing the cursor on the polarity field and pressing SELECT. This
toggles the polarity between positive ( + ) and negative ( — ).

In the timing analyzer, negative polarity inverts the data.

The bit assignment fields allow you to assign bits (channels) to labels.
Above each column of bit assignment fields is a line that tells you the
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit
numbered 0. This line helps you know exactly which bits you are
assigning.

The convention for bit assignment is:

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

Timing Format Specification Menu HP 1650B/HP 1851B
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Atpowcrupthc16bitsofPod1areassignedtothetiminganalyzer
and the 16 bits of Pod 5 are assigned to the state analyzer. To change a
bit assignmcnteonﬁgnraﬁon,placethecnrsoronabitassignmentﬁeld
and press SELECT. You will see the following pop-up menu.

5 87 0

"tl“.’]

Figure 8-3. 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.
Assig:ﬁngopcchannelperlabelmaybehandyinsomeapplimﬁons.
This is llustrated in "Using the Timing/State Analyzer" in chapter 7 of
the Getting Started Guide and chapter 12 of this manual. Also, you can
ssignachanncltomorethanonelabel,butthisusnaﬂyim’tdm’red.

Labels may have from 1 to 32 channels assigned to them. If you try to
assign more than 32 channels to a label, the logic analyzer will beep,
indicating an error, and a message will appear at the top of the screen
telling you that 32 channels per label is the maximum.

Channels assigned to a label are sumbered from right to left by the
logic analyzer. The least significant assigned bit (LSB) on the far right
is numbered 0, the next assigned bit is numbered 1, and so on. Since 32
channels can be assigned to one label at most, the highest number that
can be given to a channel is 31 Although labels can contain split fields,
assigned channels are always numbered consecutively within a label as
shown in figure 9-4. :

Timing Format Specification Menu
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[FRGITE T ]- Timiag Formet Specification

Pog 3 Pog 2 Pod 1
L m ] | T J L T j
Activity >
Labe! Pol 15 .... 07 .... 0 5....87 .... 0 15.... 8 .... 0
Poo T ] IT ,,,,,,,, -‘-l...] [... .. PES, = een ,J [ .-..I.--.‘I.-...]
—Of =~ * [ & h
=0ff- BIt 31 Bit 19 Bitgs Bito

Figure 9-4. Numbering of Assigned Bits

Pod Threshold Each pod has a threshold level assigned to it. For the HP 1651B Logic
Analyzer, threshold levels may be defined for Pods 1 and 2 individually.
For the HP 1650B Logic Analyzer, threshold levels may be defined for
Pods 1, 2 and 3 individually, and one threshold for Pods 4 and 5.1t does

not matter if Pods 4 and § 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.

TIL
ECL

Eer—uef ined

Figure 9-5. Pod Threshold Pop-Up Menu

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

The User-defined option lets you set the threshold to a specific voltage
between —9.9 Vand + 9.9 V. If you select this option you will see a
Numeric Entry pop-up menu as shown.

Pod Threshold ]

+ 0.0V

Figure 9-6. User-Defined Numeric Entry Pop-Up Menu

Timing Format Specification Menu HP 1650B/HP 1651B
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You can change the value in the pop-up cither 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 closc and your new threshold will be placed in the pod
threshold field.

Specify Symbols The Specify Symbols ficld differs from the other fields in the Timing

Menu

HP 1650B/HP 1651B
Front-Pane! Reference

Format Specification menu in that it displays a complete menu instead
of 2 pop-up.

The logic analyzer supplies Timing and State Symbol Tables in which
you can define a mnemonic for a specific bit pattern of a label. When
measurements are made by the timing analyzer, the mnemonic is

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

It is possible for you to specify up to 200 symbols in the logic analyzer.
If you have only one of the internal analyzers on, all 200 symbols can be
defined in it. If both analyzers are on, the 200 symbols are split between
the two. For example, apalyzer 1 may have 150, leaving 50 available for
analyzer 2.

To access the Symbol Table in the Timing Format Specification menn,
place the cursor on the Specify Symbols field and press SELECT. You
will see a new menn as shown in figure 9-7. This is the default setting
for the Symbol Table in both the timing and state analyzers.

MCHINE ) ~ Sgmmel Tesls
Love) Sess
Cheseei

Figure 9-7. Symbol Table Menu

Timing Format Specification Menu
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L
Speclfy Symbols There are four fields in the Symbol Table menu. They are:
Menu Fields o Label

e Base
o Symbol view size
e Symbol name

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

Figure 9-8. Label Pop-Up Menu

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

Base The Base ficld tells you the numeric base in which the pattern will be
specified. The base you choose here will affect the Find Pattern field of
the Timing Trace Specification menu. This is covered later in this
chapter.

Timing Format Specification Menu HP 1650B/HP 1651B
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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 meau.

Figure 9-9. Base Pop-Up Menu

If more than 20 channels are assigned to a label, the Binary option is
not offered in the pop-up. The reason for this is that when a symbol 1
specified as a range, there is only enough room for 20 bits to be
displayed on the screen. '

Decide which base you want to work in and choose that option from
the numeric Base pop-up menu.

If you choose the ASCII option, you can sce what ASCII characters the
patterns and ranges defined by your symbols represent. ASCII
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F)
are offered on your logic analyzer. Specifying patterns and ranges for
symbols is discussed in the next section.

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

HP 1650B/HP 1651B Timing Format Specification Menu
Front-Panel Reference ' 8-9



Symbol View Size The Symbol view size field lets you specify how many characters of the

Symbol Name

symbol name will be displayed when the symbol is referenced in the
Timing Trace Specification menu and the Timing Waveforms menu.

Selecting this ficld gives you the following pop-up.

—lmlelala
'.awln ojojaljoln]aiw

Figure 9-10. Symbol View Size Pop-Up Menu

You can have the logic analyzer display from 3 to all 16 of the
characters in the symbol name. For more information see "Timing
Trace Specification Menu" in Chapter 10 and the "Timing Waveforms
Menu" in Chapter 11,

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 panet to enter the name of
your symbol. A maximum 6f 16 characters can be used in a symbol
name. When you select the Done field in the Alpha Entry pop-up menu
the name that appears in the symbol name field is assigned and two

more fields appear in the display.

Timing Format Specification Menu HP 1650B/HP 16518
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Figure $-11. Symbol Defined as a Pattern

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

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

Specify Pattern:
8SC4

Figure 9-12. Specify Pattern Pop-Up

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

WCEDE 1 - Spbe) Taste
Symsol
Lon Sase vie nze (8]
jmg/D [ Irattern] [65C4]

Figure 8-13. Symbol Defined as a Range

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

Specify Number:
1FFF

Figure 9-14. Specify Range Pop-Up

HP 1650B/HP 1651B Timing Format Specification Menu
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You can specify ranges that overlap or are nested within each other.
Don’t cares are not allowed.

To add more symbols to your symbol table, place the cursor on the last
symbol defined and press SELECT. A pop-up menu appears as shown.

Modify symbol
Insert new symbol
Delete symbol

Figure 9-15. Symbol Pop-Up Menu

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

Thcsewndopﬁonhthepop—upislnsennewsymbol.ltallowsyouto
spedfyanothersymboLWhenyonselectit,youwillsecanAlphaEnu'y
pop-up menu. Use the menn 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 delsted 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 tbe Done field and press SELECT. This puts you back in the Format
Specification menu that you were in before entering the Symbol Table.
The 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 1650B/HP 1651B
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Timing Trace Specification Menu
(5

introduction

Accessing the
Timing Trace
Specification
Menu

Timing Trace
Specification
Menu

HP 1650B/HP 1651B
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This chapter describes Timing Trace Specification menu and all the
pop-up menus that you will use on your timing analyzer. The purpose
and function of each pop-up menu is explained in detail, and we
have included many illustrations and examples to make the
explanations clearer.

The Timing Trace Specification menu can be accessed by pressing the
TRACE key on the front panel ¥ the State Trace Specification menu
is displayed when you press the TRACE key, you will have to switch
analyzers. This is not a problem, it merely indicates that the last action
you performed in the System Configuration Menus was on the state
analyzer.

The Trace Specification menus allow you to configure the logic
analyzer to capture only the data of interest in your measurement. In
the timing analyzer you can configure the analyzer to trigger o specific
patterns, edges, or glitches. The Timing Trace Specification meau 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 2 default setting.
You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurcment. For an example on setting up configurations for the
Timing analyzer, refer to the Getting Started Guide or "Timing Analyzer
Measurement Example” in Chapter 12 of this manual.

Timing Trace Specification Menu
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At power up the Timing Trace menu looks like that shown below.

FEOITNE 7 ] Tamiep Trece Seecifacstam
Troes mosefispitiiive]

Aroed by Aceutsrtion mess [Trans: Ganet ]

taee) > B
Sowr >
Fang

rorters )

sresent ror 3]
Then fima

Eoge )

I

Figure 10-1. Timing Trace Specification Menu -

The menu is divided into two sections by a horizontal line. The top
section contains the ficlds that you use to specify the data acquisition.
The bottom section contains the fields for setting the trigger point.

I
Timing Trace The fields in the Timing Trace Specification menu are:
Specification o Trace mode

Menu Fields o Armed by
e Acquisition mode
e Label
e Base
o Find Pattern
o Pattern Duration (present for ___ )
e Then find Edge

These are described in the following sections.

Timing Trace Specification Menu HP 1650B/HP 1651B
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Trace Mode

Armed By

Acquisition Mode

HP 16508/HP 1651B
Front-Panel Reference

With the Trace Mode field you specify the mode in which the timing
analyzer will trace. You have two choices for Trace mode: Single and
Repeﬁﬁve.lfyouphccthecmsorontheﬁddandpwssmcr,the
field toggles from one mode to the other.

Single Trace mode acquires data once per trace. Repetitive Trace
moderepealssingleacqu'siﬁonsnnﬁltthTOPkeyontheﬁontpanel
is pressed, or if Stop measurement has been selected and the stop
measurement condition has been met.

If both analyzers are on, only one trace mode can be specified.
Specifyingoneu-acemodcforoncanalyzetsetsthesamemoemode
for the other analyzer.

The Armed by field lets yon specify how your timing analyzer is to be
armed. The analyzer can be armed by the RUN key, the other analyzer,
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. .
Run
BNC Input
MACHINE 2 |

Figure10-2. 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. You are given two
choices for the mode of acquisition: Transitional and Glitch . If you
place the cursor on this field and press SELECT, the field toggles from
one mode to the other.

Timing Trace Specification Menu
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Transitional Acquisition Mode

‘When the logic analyzer is operating in the Transitional Acquisition
mode, it samples the data at regular intervals, but it stores data in
memory only on transitions in the signals. A time tag that is stored with
each sample allows reconstruction of the samples in the Timing
Waveforms display.

Transitional timing always samples at a rate of 100 MHz

(10 ns/sampie). This provides maximum timing resolution even in
records that span long time windows. Time covered by a full memory
acquisition varies with the number of pattern changes in the data. If
there are many transitions, the data may end prior to the time window
desired because the mernory is full. However, a prestore qualification
in your logic analyzer insures that data will be captured and displayed
betweenthele&sidcofthcsaeenandthcniggerpoint.

Figure 10-3 illustrates Transitional acquisition, comparing it to

Traditional acquisition.
i i ! ; i | oo :
L1 et : ]: i rr—.——-l‘ r N :r;—.——' T
) [} | ) E 1 | 1 [l 1 i
: : ; | : : t 1 H : :
onaeEL 2 :r : j} ]! U i ”:l—v—]: i :
} ] i | I 1 1 1 i 1 H
T vy e—m —
ookl NN A8 A
egremee | LU LU LL L L]
[}
ﬁ%’“ﬂ:’snlm % 1! z! 3! 4§ s! ] 7! c! s! To!
Figure 10-3. Transitional vs. Traditional Acquisition
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Traditional timing samples and stores data at regular intervals.
Transitional timing samples data at regular intervals but stores a
sample only when there has been a transition on one or more of the
channels. This makes it possible for Transitional timing to store more
information in the same amount of memory. :

Glitch Acquisition Mode

A glitch is defined as any transition that crosses logic threshold more
than once between samples. It can be caused by capacitive coupling
between traces, by power supply ripples, or a number of other events.
Since a glitch can caunse major problems in your system, you can use the
Glitch mode to find it.

Your logic analyzer has the capability of triggering on a glitch and
capturing all the data that occurred before it. The glitch mmst have 2
width of at least 5 ns at threshold in order for the analyzer to detect it.

If you want your timing analyzer to trigger on a glitch in the data set the
Acquisition mode to Glitch. This causes several changes in the
analyzer. One change is that a field for glitch detection in cach Iabel is
added to the Timing Trace Specification menu, as shown:

Then find

Eage (.- |
or
Griten [ ... |
Figure 10-4. Glitch Specification Field

With these glitch detection fields you specify on which channel or
channcis you want the analyzer to look for a glitch. These fields are
discussed in more detail in "Then Find Edge” later in this chapter.

Glitch Acquisition mode causes the storage memory to be cut in half
from 1k to 512. Half the memory (512) is allocated for storing the data
sample, and the other half for storing the second transition of a glitch
in a sample. Every sample is stored.

Timing Trace Specification Menu
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The sample rate varies from 20 Hz to 50 MHz (50 ms/sample to
20 ns/sample) and is antomatically selected by the timing analyzer to
insure complete data in the window of interest.

When your timing analyzer triggers on a ghitch and displays the data,
the glitch appears in the waveform display as shown below.

-— GLITCH
ANALYZER
INPUT

SAWPLE ?

POINTS T T
GLITCH DISPLAYED

l ON NEXT SaMPLE

ANALYZER ]

DISPLAY

OreSoms

Figure 10-5. Glitch in Timing Waveform

Label The Label ficlds contain the labels that you defiae in the Timing
Format Specification menu. If there are more labels than can fit on
screen, use the lefi/right ROLL key and the KNOB to view those that

are not displayed.

Base The Base fields allow you to specify the numeric base in which you
want to define a pattern for a label. The Base fields also let you use a
symbol that was specified in the Timing Symbol Tabie 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.

Figure 10-6. Base Pop-up Menu

Timing Trace Specification Menu HP 1650B/HP 1651B
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Find Pattern

HP 1650B/HP 1651B
Front-Panel Reference

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

Find Pattern field.
Label >

Bese > ASCIT
Find
Pattern s E 3

Figure 10-7. ASCIl Defined as Numeric Base

Notice in the figure above that the Find Pattern ficld is no longer a
selectable field when the basc is ASCII . You cannot specify ASCI
characters directly. You must specify a pattern in one of the other
bases; then you can switch the base to ASCHI and see what characters

the pattern represeats.

The Symbol option in the Base pop-up allows you to use a symbol that

has been specified in the Timing Symbol Tables as a pattern or specify

absolute and enter another pattern. You specify the symbol you want to
use in the Find Pattern field.

With the Find Pattern fields, you configure your timing analyzer to look
for a certain pattern in the data. Each label has its own pattern field

that you use to specify a pattern for that label

During a run, the logic analyzer looks for a pattern in your data which
is the logical AND of all the labels’ patterns. That is, it looks for
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
10-8.

Timing Trace Specification Menu
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Specify Pattern:
2425

Figure 10-8. Specify Pattern Pop-Up for Find Pattern

The pop-up will vary 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 opea the pop-up, the character on the key is placed in the
first location of the pattern.

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

As mentioned previously in "Base”, if you specify ASCII as the base for

 the label, you won’t be able to enter a pattern. You must specify one of

the other numeric bases to enter the pattern. Then you can switch the
base to ASCH and see what ASCH characters the pattern represents. If
you choose Symbols in the Base field, you can use one of the symbols
specified in the Timing Symbol Tables as the pattern. The Find Pattern
field looks similar to that below: .

. Lebel > | _POD 1 i
Bese > [__Sumbol |
Find

Pattern labsol yte 2425!

Figure 10-9. Symbol Defined in Base Field

Timing Trace Specification Menu HP 1650B/HP 1651B
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Pattern Duration
(present for )
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If you select this field you get a pop-up similar to that shown:

~

Symbo]l selsction

» absolute L ]
READ
WRITE

A\ »

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

The pop-up lists all the symbols defined for that label. It also contains
an option "absolute xocx." 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
ficld under the label

‘When you specify symbols in the Timing Symbol Tables, you also
specify the number of characters in the symbol name that are to be
displayed. If you specify only three characters of a symbol name in the
Symbol menu, only REA of READ and WRI of WRITE would be
displayed in the Find Pattern Field. In addition, only the first three
letters of "absolute” would be displayed.

There are two fields with which you specify the Pattern Duration. They
are located next to present for in the Timing Trace
Specification menu. You use these fields to tell the timing analyzer to
trigger before or after the specified pattern has occurred for a given

length of time.

Timing Trace Specification Menu
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The first field can be set to ™ > " (greater than) or " < " (less than). If
you place the cursor on this field and press SELECT, it toggles
between > and <. The second field specifies the duration of the
pattern. If you select > in the first field, you can set the duration to a
value between 30 ns and 10 ms. If you select < in the first field, you can
set the duration to a value between 40 ns and 10 ms. ¥ you attempt to
set the daration to a value outside the given range, the apalyzer will
automatically set it to the nearest limiz.

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 sumeric keys on the front-panel keypad. Both methods
give you a Numeric Eatry pop-up similar to that shown.

~

Numeric Entry @

l 40’ @
()

G

Figure 10-11. Pattern Duration (present for) Pop-Up

\

With the front-panel keypad eater the desired pattern duration. Use
tthNOBtoplaoet.hccursoronthecorrecttimingtmits,thcnpress
SELECT. Your value for Pattern Duration will appear in the field.

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 1650B/HP 1651B
10-10 Front-Panel Reference



As an example, suppose you configure the present for field as
shown:

present 1or [57]
Figure 10-12. 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 don’t appear in the menu. For instance, if you
configure the present for ____ field as shown:

present for
Figure 10-13. Exampie of Pattern Duration (Less Than)

The analyzer will trigger when it sees the pattern you specified that
occurs for a period less than 100 as. The pattern must also be valid for
at Jeast 20 ns.

Then Find Edge With the Then find Edge ficlds you can specify the edges (transitions)
of the data on which your timing analyzer triggers. You can specify a
positive edge, a negative edge, or either edge. Each label has its own
edge trigger specification field so that 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 pattem is still present. To specify an
cdge, place the cursor on onc of the Then find Edge ficlds and press
SELECT. You will see a pop-up similar to that shown in the following

figure.

HP 1650B/HP 1851B Timing Trace Specification Menu
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Figure 10-14. Specity Edge Pop-Up for Then Find Edge

Your pop-up may look different than this depending on the number of
channels you assigned to the label. Each period in the pop-up indicates
that no edge is specified for that channel

Tospedfyanegaﬁveedge,placcthcwsorononeofthcbeﬁodsin
the pop-up and press SELECT once. The period changes to |, as
shown:

[Snoc.tfu Edge:

Figure 10-15. Negative Edge Specified

Tospediyapos’tiveedge,placethccmsorononeof:hepcriodsand
press SELECT twice. The period changes to 4, as shown:

detTe teee veas

Figure 10-16. Positive Edge Specified
X you want the analyzer to trigger on cither a positive or a negative

edge, place the cursor on a period and press SELECT three times. The
period changes tol , as shown:

Ep-clf § Edge:

+.7. ... ..

Figure 10-17. Either Edge Specified

Timing Trace Specification Menu HP 1650B/HP 1651B
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H you want to delete an edge specification, place the cursor on the
arrow for that channel and press SELECT until you see a period. To
clear an entire label, press the CLEAR ENTRY key on the front panel

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

Note ﬁ 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.

Glitch Triggering. When you set the Acquisition mode oa Glitch a
glitch detection field for each label is added to the screen. These fields

allow you to specify glitch triggering on your timing analyzer. Selecting
one of these ficlds brings up the following pop-up menu.

{specity G1itch:

eoas ecvee s

Figure 10-18. Specify Glitch Pop-Up for Then Find Glitch

Your pop-up xﬁay look different depending on the number of channels
you have assigned to the label. Each period indicates that the channel

has not been specified for glitch triggering.

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

[Sp.c,lfy 6litch:

Figure 10-19. Glitches Specified

HP 1650B/HP 16518 Timing Trace Specification Menu
Front-Pane! Reference 10-13



Note é

Note #

If you want to delete a glitch specification, place the cursor on the
aﬂcﬁskmdeElECf.ﬂcastcﬁskisrcphoedwi&apeﬁod.

IfyouarcnotinBinarybase,youwmseedoﬂarsigns(SS..)inthc
Glitch field when you close the pop-up. This indicates that glitches
bave been specified; however, the logic analyzer can't display them
correctly unless you have selected Binary for the base.

‘When more than one glitch has been specified, the logic analyzer
logically ORs them together. In addition, the logic analyzer ORs the
glitch specifications with the edge specifications, then ANDs the resuit
with the pattern you specified in the Find Pattern fields in order to find
the trigger point. A boolean expression illustrating this is:

(glitch + glitch + edge + edge) * pattern

If you select < (less than) in the present for___field, edge and glitch
triggering are turned off. The Then find Edge or Glitch field no longer
appears on the screen. The logic analyzer then triggers only on the
pattern specified in the Find Pattern fields.

Timing Trace Specification Menu HP 1650B/HP 18518
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11
Timing Waveforms Menu

Introduction The Timing Waveforms menu is the display menu of the timing
analyzer. This chapter describes the Timing Waveforms menu and how
to interpret it. It also tells you how to use the fields to manipulate the
displayed data so you can find your measurement answers.

There are two different areas of the timing waveforms display: the
menu area and the waveforms area. The menu area is in the top
one-fourth of the screen and the waveforms area is the bottom
three-fourths.of the screen.

[DRAA_TEST ] - timtag Meveforms
Perzers

Accusuiete _
Time/DLv Datey Semple peried = 10 as

Figure 11-1. Timing Waveforms Menu

HP 1650B/HP 1651B Timing Waveforms Menu
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The waveforms area displays the data that the timing analyzer acquires.
The data is displayed in a format similar to an oscilloscope with the
horizontal axis representing time and the vertical axis representing
amplitude. The basic differences between an oscilloscope display and
the timing waveforms display are: in the timing waveforms display the
vertical axis only displays highs (above threshold) and lows (below
threshold). Also, the waveform lows are represented by a thicker fine
for easy differentiation.

nerxers [ Time ] x to Trig [Eeex ol o s
Accwmiots e Teip e
Veedw [ S0 Ri]  oey !

i

i
§
E &3
D }’:'

Figure 11-2. Timing Waveforms Menu with 24 Waveforms

R

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
auntomatically be displayed whea you press RUN.

Waveforms yed

Menu

Timing Waveforms Menu HP 1650B/HP 1651B
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Timing
Waveforms
Menu Fields

Markers

HP 1650B/HP 1851B
Front-Panel Reference

The menu area contains ficlds that allow you to change the display
parameters, place markers, and display waveform measurement
parameters.

ST - Timng seetorne

nercers | Time | X 1o Trig | 0 5] |[Timex to 0| o s
accumitote OteTrig o ] At
Timeviv [ 500 ns ] petsy | o 5] 1

Figure 11-3. Timing Waveforms Menu Fields

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

o Off

o Time

¢ Patterns

¢ 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, 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 sampie 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.

nerners [ Of7 ]
Accumulets E .
TimesDiv 500 ns Deloy Semple paricd » 10 s

Figure 11-4. Markers Off
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Markers Time

Timing Waveforms Menu
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When the markers are set to Time, you can place the markers on the
waveformsatevmofintermandthelogicamlmrwﬂltcllyon:

o Time X to Trig(ger)

o Time O to Trig(ger)
e TmeXt0 O

To position the markers, move the cursor to the field of the marker you
wishtopositionmdpres.sSELECI‘.Apop—upwillappmshowhgthc
current time for that marker. Either rotate the KNOB or enter a
numcric value from the keypad to change the position of that marker.
Pressing SELECT whea you are finished positions the marker and
closes the pop-up. ’

WhenthecnrsorisoneithertheXtoTxigorOtoTﬁgﬁclds,youm
alsoenteravaluedirecdy&omtheksypadwﬁthmnpr&singsmcr.

[E5500TIFNG ] - vamtng

mecers T x ¥ 0 e BEOFL o,
s - ) ™ ¢ [ ereer]
Times0i (560 52 ) ,

Figure 11-5. Markers Time

‘I'thimeXtoOﬁeldwilld:angeaccordingtothcposiﬁonofthex
and O 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.

[850CTING] ~ Taming Wevetorms Terxer tovemsat(Bons)
Merkers [Tim—] % to Tr1g (B0 5] [|X o Trigger e v
Accumulste o to Trig 0 to Trigger 220
Timemiv betey[_ 0 ] (mXt0 Tiom

Figure 11-6. Time X to O Pop-up )
If you rotate the KNOB while this pop-up is open, both X and O
markers will move, but the relative placement between them will not
change.

HP 1650B/HP 16518
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Markers Patterns When the markers are set to patterns, you can specify the patterns on

HP 1650B/HP 1651B
Front-Panel Reference

which the logic analyzer will place the markers. You can also specify
how many occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you to find time between specific
patterns in the acquired data.

EETEST] - vantng maverorns

Narkers Fing x~pattern [ 0] from Trigger
Accuswiste o1t Fing o-pettern E from
Time/Div Oelay Time X 10 O o s

Figure 11-7. Markers Pattems

Patterns for each marker (X and O) can be specified. Pattems can be
specified for both markers in each label. The logic analyzer searches
for the logical "and" of patterns for all labels even though only one label
can be displayed at a time. You can also specify whether the marker is
placed on the pattern at the beginning of its occurrence (entering) or at
the end of its occurrence (leaving) as shown in figure 11-8.

[

Mrker Patterns

Lovet (a7  Bese
X narker > pattern
0 narker > pattern
Stop messurement: | X0 ]| vess then ] 10 _ns|
Store exception to gisk: File nsme
File gescription [ . ]

Figure 11-8. 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 O marker.)

Timing Waveforms Menu
11§



Also available is Store exception to disk which allows you to specify a
filc on the disk that exceptions can be stored in. The default filename is
EXCEPTION.

Note é The upper and lower range boundaries must not be the same value. For
example, if you want to stop a measurement when the X and O markers
are in range of 200 as, you should set the range values to 190 ns and 210
ns. This climinates erroneous measurement termination.

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

o 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

e Maximum time between the X and O markers

e Average time between the X and O markers

Statistics are based on the time between markers which are placed on
specific patterns. If a marker pattern is not specified, the marker will
be placed on the trigger point by the logic analyzer. In this case the
statistical measurement will be the time from the trigger to the
specified marker. How the statistics will be updated depends on the

timing trace mode (repetitive or single).

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

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

Accumulate Mode  Accumulate mode is sclected by toggling the Accumulate ON/OFF
field in the Timing Waveforms menu. When accumulate is on, the

timing analyzer displays the data from a current acquisition on top of
the previously acquired data.

Timing Waveforms Menu HP 16850B/HP 1651B
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AT
Marker
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When the old data is cleared depends on whether the trace mode isin
single or repetitive. In single, new data will be displayed on top of the
old cach time RUN is selected as long as you stay in the Timing
Waveforms menu between runs. Leaving the Timing Waveforms menn
always clears the accumnulated data. In repetitive mode, data is cleared
from the screen only when you start a run after stopping acquisition
with the STOP key.

The At X (or O) Marker fields allow you to select either the X
or O markers. You can place these markers on the waveforms of any
label and have the logic analyzer tell you what the pattern is. For ‘
cxample, in the timing waveforms display (figure 6-8) the number 35 to
the right of the Delay field is the pattern in hexadecimal that is
marked by the O marker. The base of the displayed field is determined
by the base of the specified label you selected in the Timing Trace
mepu

ESSSTTIRG] - Taming mevarons
norxers | Time | x te Trig O 3] [Tipe X 350 ] 1.€20 we
Accaiote 0 tc Trig [_1.420 us ] A1 [ADOR |
TiseDiv Detey |

2
3
3

(-3

B

Figure 11-8. At O Marker ADDR fields

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

You can toggle the At Marker field between the X and O
markers.

Timing Waveforms Menu
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The next field to the right of the At Marker field will pop up
when selected and show you all the labels assigned to the timing
analyzer as shown below.

BS6C0TING ) ~ Timing seveferms

nerxers [ Time ] x to Trig C ¢] [(mxton) 1.€200s
Accumulets Dto¥rag [ 1.€20 ue] a1 3
Timemiv[_ 500 ns]  Oeorey [ 3s

ll

ey S e o . S, {

Figure 11-10. Label Option Pop-up

I

Time/Div (time  The time per division field allows you to change the width of the time
per leiSiOl‘l) window of the Timing Waveforms menu.

Field When the pop-up is open you can change the time per division by

Timing Waveforms Menu
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Note #

Note #

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 S0 ms/div.

Sample period is fixed at 10 ns in the Transitional acquisition mode.

When you eater a value from the keypad, thetimeperdivisiondocant
have to be a 1-2-5 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 1650B/HP 1651B
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Delay Field The Delay field allows you to enter a delay. The delay can be either
positive or negative. Delay allows you to place the time window
(selected by Time/Div) of the acquired data at center screen.

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 6-10).

[ESOO0TING ] ~ Taming Nevetorss
nerkers [ Vims ] x to vrag [C000 i) 1.5% v

Accumutete D teTrig_630ns) AL
Time oty berey °
X

Figure 11-11. Trigger and Trace Points

I you want to trace after the trigger point, enter a positive delay. If you
want to trace before the trigger.point (similar to negative time) enter a
negative delay. The logic analyzer is capable of maximum delays of
—2500 seconds to + 2500 seconds. In Transitional mode the maximum
delay is determined by the number of transitions of the incoming data.
Data may not be displayed at all settings of Time/Div and Delay.

HP 1650B/HP 1851B Timing Waveforms Menu
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In Glitch mode the maximum delay is 25 seconds, which is controlled
by memory and sampie period (512 x S0ms). The sample rate is also
dependent on the delay setting. It is represented by the following
formula:

if delay < 20ns
Hwdelay = 20 ns (this is an instroment constant)

if delay > 10ms
Hwdelay = 10 ms

clse Hwdelay = delay (delay setting in timing waveforms menu)
Sampie period = larger of: '
Time/Div = 25 or

absalute value [(delay — Hwdclay) + 256]

If sample period > 50 ms

Thea sample period = 50 ms

Timing Waveforms Menu HP 1650B/HP 1651B
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12

Timing Analyzer Measurement Example

Introduction

HP 1650B/HP 1651B
Front-Pane! Reference

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

The exercise in this chapter is organized in a task format. The tasks are
ordered in the same way you will most likely nse them once you become
an experienced user. The steps in this format are both numbered and
lettered. The numbered steps state the step objective. The lettered
steps explain how to accomplish each step objective. There is also an
example of cach menu after it has beea 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 lookiog at the menu picture, go ahead and do so. If
you need a reminder of what steps you need to perform, follow the
numbered steps. If you still need more information about "how," use the
lettered steps.

‘When you have finished configuring the logic analyzer for this exercise,
you can load a file from the operating system disc. This file configures
the logic analyzer the same way it is confignred for this exercise. It also
loads the same data acquired for this exercise so you can see what it
looks like on screen.

Inordcrtoleamhowtoconﬁgurcthelogncanal)zcr we recommend
that you follow the exercise to Acqmrmgthe Data" before loading the
file from the disc.

You can also compare your conﬁgnraﬁonwiththconconthe disc by
printing it (if you have a printer) or making notes before you load the
file.

Timing Anailyzer Measurement Example
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Problem In this exercise, assume you are designing a dynamic RAM memory
Solvi ng with (DRAM) controlier and you must verify the timing of the row address
. strobe(RAS)andtbecohmnaddrsss&obe(Cﬁ).Yonareusinga
the Timing 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

aserted(gmhigh)isZSOns.Youcouldnscanosciﬂoscopebutyou
haveanHPl6$0AlSlenyourbench.Sincethetiminganalyzerwill
do just fine when you don’t need voltage parametrics you decide to go
ahead and use the logic analyzer.

L
What Am | After configuring the logic analyzer and hooking it up to your circait
Going to under test, you will be measuring the time (x) from when the RAS goes
low to when the CAS igh, as shown below.
Measure? goes high,
(x>
CAS : 01650805
Figure 12-1. RAS and CAS Signals
Timing Analyzer Measurement Example HP 1650B/HP 1651B
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How Do | In order to make this timing measurement, you must configure the logic
Configure the analyzer as a timing analyzer. By following these steps you will
—ogic Analyzer? gure Avalyzer 1 as the tming analyzer.

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

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

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

b. Place the cursor on System and press SELECT.

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

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

Figure 12-2. System Configuration Menu

HP 1650B/HP 1651B ' Timing Analyzer Measurement Example
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3. Name Analyzer 1 'DRAM TEST" (optional)

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

b. With the Alpha Entry pop-up, change the name to "DRAM
TEST" (see "How to Eater Alpha Data" in chapter 3 if you need a
reminder).

4. Assign pod 1 to the timing analyzer.
a. Place the cursor on the Pod 1 field and press SELECT.

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

.

Timing Analyzer Measurement Example HP 1650B/HP 1651B
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Connecting the At this point, i you had a target system with a 4116 DRAM memory
Probes IC, you would connect the logic analyzer to your system.

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

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

Activity indicators

Figure 12-3. Activity Indicators

HP 1650B/HP 16518 Timing Analyzer Measurement Example
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Configuring the Novyﬂ.:at you have configured the system, you are ready to configure
Timing Analyzer the timing analyzer. You will be:

e Creating two names (labels) for the inpnt signals
o Assigning the channels connected to the input signals
o Specifying a trigger condition :

1. Display the TIMING FORMAT SPECIFICATION menu.
a. Press the FORMAT key on the front panel

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

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

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

DRAT TEST J- Taming Fermst Specificatsss

1

Aetivity > o
Ledel Pol IS.... 87 ... 0

Figure 12-4. Timing Format Specification Menu
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<. With the Alpha Entry pop-up, change the name of the label to
RAS.

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

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

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

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

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

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

HP 1650B/HP 1651B Timing Analyzer Measurement Example
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Specifying a To capture the data and then place the data of interest in the center of
Trigger the display of the TIMING WAVEFORMS menu, you need to tell the
Condition logic analyzer when to trigger. Since the first event of interest is when

the LRAS is asserted (negative-going edge of RAS), you need to tell
thelogicanalyzertouiggeronanegaﬁve-goingedgeoftthASsignal.

1. Select the TIMING TRACE mena 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 iabel
RAS, then press SELECT. :

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

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

ERET_TEST J- Yiming Irecs Specification

Trace mese[_Singis ]

arwed oy [Rer ] #cueisition mae [Trensitlens1]

Lovet >
vooe > [E i)

Fisg

Pettern CECT
srossat ror [3]

Thes 1400

0T O —

Figure 12-5. Trigger Edge Specified
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Acquiring the Now that you have configured and connected the logic analyzer, you

Data acquire the data for your measurement by pressing the RUN key. The
logic analyzer will look for a negative edge on the RAS signal and
trigger if it sees one. When it trigpers, the display switches to the
TIMING WAVEFORMS menu.

[DRAn_TEST )~ Timiag Msveferms
nerxars [ Ties ] x to Trig |
Accumiste Dtetrig
Timenty darey

Figure 12-6. Timing Waveforms Menu

The RAS label shows you the RAS signal and the CAS label shows you
the CAS signal. Notice the RAS signal goes low at or near the center of

the wavefarm display area (horizontal ceater).

Now is the time to load the timing measurement demo file from the
disc if you wish. The file name is TIMINGDEMO. Refer to "Load
Operation” in chapter 6 if you need a reminder on how to load a file.

HP 1650B/HP 1651B Timing Analyzer Measurement Exampile
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I
The Timing

Wave
Menu

forms

TheXand O

The Timing Waveforms menn differs from the other menus you have
used so far in this exercise. Besides displaying the acquired data, it has
menu fields that you use to change the way the acquired data is
disphyedandﬁeldsthatgivcyouthninganswcrs.Bcforeyoumusc
thismcnutoﬁndanswers,youneedtoknowsomeofthespecial
symbols and their functions. The symbols are:

e The Xand O
o TheW

o The vertical dotted line

TthandOaremarkersyonnsetoﬁndyonranswer.Yonplacethun
on the points of interest on your waveforms, and the logic analyzer
displays the time between the markers. The X and O markers will be in
the center of the display when X to trig (ger) and O to trig (ger) are
both 0.000 s (see example below).

DR TEET ) - tuming mevetorss
nerkers X to Trip
Accumslete O toTrig [
Tine/t Detey

—
P :
/
X & O Markers

Figure 12-7. X & O Markers
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The W  The W(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 V.

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.

BRa TEST ]~ Timing meveforms

mareers [TBE] x 0 Trig TEEms) ww
sccamuiste_ [O77 ] 0 to vrig a
Tine/OLy Setey o ¢« 1

Figure 12-8. Inverted Triangle & Vertical Dotted Line
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Configur ing the  Nowthat you have acquired the RAS and CAS waveforms, you need to

Dispiay eonﬁgu;: utrhc Timix.xg Waveforms menu for best resolution and to

Display Resolution You get the best resoltion 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.

At I e

CAS

0165080¢

Figure 12-9. 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.

B TEET ]~ Tamteg meversnm

Narkers X to Trig | o3 1me X _to 0 o s
fccumuiste  [OTT 3 0 to Trig | S :] At |
Tiae/Otv Deley 0 ¢

°

-

Figure 12-10. Changing Time/Div
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Making the ‘What you want to know is how much time clapses between the time

Measurement RAS goes low and the time CAS goes high again. You will use the X
and O 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 ficld 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 = 0.000s.

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

[BRA TEST ] - Timieg Wevaterms
ferkers | Time N e Trig
accumuiete  [OTT ] to Trig |
Tmediv[__200 a5 ]  Deley |

Figure 12-11. 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 displays it in the Time X to O field

ThismmpleindiatesthetimcisﬁOns.Sincethedatabookspedﬁs
a minimum of 250 ns, it appears your DRAM controller circuit is
designed properly.

PR TEST ]~ Timisg mvateres .
nerkers [_Tima ] x te Trig [Teexte D] Tows
sccuminte (071 0 1o Trig [oFiege] o
Time/Dv seiey ¢

Figure 12-12. Time X to O

Timing Analyzer Measurement Example HP 1650B/HP 1651B
12-14 Front-Pane! Reference



Summary You have just learned how to make a simple timing measurement with
the HP 1650A/51A logic analyzer. You have:

e specified a iming analyzer

e assigned pod 1

e assigned bits

e assigned labels

e specified a trigger condition

o learned which probes to connect

e acquired the data

o configured the display

e set the Time/Div for best resolution

¢ positioned the markers for the measurement answer

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

HP 1650B/HP 1651B Timing Analyzer Measurement Example
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13
The State Analyzer

Introduction This chapter introduces the state analyzer and contains the state
analyzer menu maps.

o Chapter 14 explains the State Format menu

o Chapter 15 explains the State Trace meaun

o Chapter 16 explains the State Listing menu

o Chapter 17 explains the State Compare menu

o Chapter 18 explains the State Chart menn

o Chapter 19 explains the State Waveform menn

o Chapter 20 gives you a basic State Analyzer Measurement

example
L
The State The state analyzer acquires data synchronously using the
Analyzer system-under-test to clock the acquired data. The acquired data is

. displayed in a list form in the State Listing menu and in waveform form
(An Overv'ew) 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.
N
State Analyzer The State Analyzer menu maps show you the fields and the available
Menu Maps options of each field within the six menus. The menu maps will help

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

HP 1650B/HP 1651B The State Analyzer
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State Format
Menu Map
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Figure 13-1. State Format Menu Map
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State Trace
Menu Map
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Figure 13-2. State Trace Menu Map
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Continueo from previous page
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Figure 13-2. State Trace Menu Map (continued)
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State Listing
Menu Map
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State Compare
Menu Map
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State
Waveform
Menu Map

r-—! Accumuiate '—E On
orf
3t/Div x dotc entry keypod
dato entry keypod
—{ Morkers orf

Time X toe O

Pattern X—pottern from trigger (x) Trig to X

Statisties O-pattern (x) Trig to O

from trigger p—— At X(0) morxer
Specify Potierns j iooels AT
(oot AT |
E Trigger
bese y Binory X morker
Octol
Descimoi
Hex
ASCII
018650837
v Symeo |
Figure 13-5. State Waveform Menu Map
HP 1650B/HP 1651B The State Analyzer

Front-Panel Reference 13-7



Y
X morker > @-— doto entry keypad

O morker > pottarn dote entry keypoo

Stop meqsurement ofc -
when X=0 i
Less thon X.XX3 ]-—- dotc entry keypod

Greoter tnon

——
In ronge T

not in renge

By B r -
A~ T t wovef
Labeis f AT Inser o dote entry keypad

P=i Woveform on

entry keypad

1

Modify woveform

[ Woveform off

Delete woveform

—{Bil number Ha:z select XX f—— dotc entry

01650838
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14
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.
I
Accessing the  The State Format Specification menu can be accessed by pressing the
State Format FORMAT key on the front pancl. If the Timing Format Specification

cps . Menu is displayed when you press the FORMAT key, you will have to
Specification switch analyzers. This is not a problem, it merely indicates that the last

Menu : action you performed in the System Configuration Menu was on the
y
State Format The State Format Specification menu lets you configure the logic

Speciﬁcation analyzer to group channels from your microprocessor into labels you
assign for your measurements. You can set the threshold levels of the

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

At power up, the logic analyzer is configured with a default setting.
You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example of setting up configurations for the a
State analyzer, refer to your Getting Started Guide or "State Analyzer
Measurement Example” in Chapter 20 of this manual.

HP 1650B/HP 1651B State Format Specification Menu
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At power up the State Format Specification menu looks like that shown

[FACHINE Z ]~ stets Formmt Specificstion

45000000000000 0

AAn

4

LRI

(&fefelelald

Figure 14-1. State Format Specification Menu

The State Format Specification meau for the HP 1651B is similar to
that for the HP 1650B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from none to all five for the HP 1650B, and from none to two for the
HP 1651B. In the State Format Specification menu, only three pods
appear at a time in the display. To view any pods that are off screen,
press the left/right ROLL key and rotate the KNOB. The pods are
always positioned so that the lowest numbered pod is on the right and
the highest aumbered pod is on the left.

State Format Specification Menu HP 1650B/HP 1651B
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State Format
Specification
Menu Fields

Label

HP 1650B/HP 1651B
Front-Panel Reference

Seven types of fields are present in the meaus. They are:

e Label

o Polarity (Pol)
o Bit assignments
e Pod threshold
o Specify Symbols
o Clock

o Pod Clock

e 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 ficlds in the Format menus are described in the following sections.

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 sec a pop-up menu like that shown below.

Turn label on
nodifg label
Turn label off

Figure 14-2. Label Pop-Up Menu

State Format Specification Menu
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Turn Label On

Selecting this option turns the label on and gives it a default letter
name. If you turned all the labels on they would be named A through T
from top to bottom. When a label is turned on, bit assignment fields for
the label appear to the right of the label under the pods.

Modify Label

If you want to change the name of a label, or want to turn a label on
and give it a specific name, you would select the Modify label option.
When you do, an Alpha Eatry pop-up menu appears. You can use the
pop-up menn and the keypad on the front panel to name the label A
label name can be a maximum of six characters.

Turn Label Off

Selecting this option turns the label off. When a label is tarned 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 nced them. The waveforms and state listings are also saved.
You can give the same name to a label in the state analyzer as in the
timing analyzer without causing an error. The logic analyzer
distinguishes between them. An example of this appears in the Getting
Started Guide and in chapter 20 of this manual

Polarity (Pol) Each label has a polarity assigned to it. The default for all the Iabels is
positive ( + ) polarity. You can change the polarity of a label by
placing the cursor on the polarity field and pressing SELECT. This
toggies the polarity between positive ( + ) and negative ( ).

In the state analyzer, negative polarity inverts the data.-

Bit Assignment The bit assignment fields allow you to assign bits (channels) to labels.
Above each column of bit assignment fields is a line that tells you the
bit numbers from 0 to 15, with the left bit numbered 15 and the right bit
sumbered 0. This line helps you know exactly which bits you are

State Format Specification Menu HP 1650B/HP 1651B
14-4 Front-Panel Reference



HP 1650B/HP 16518
Fromt-Panel Reference

The convention for bit assignment is:

# (asterisk) indicates assigned bit

. (period) indicates nnassigned bit

At power up the 16 bits of Pod 1 are assigned to the timing analyzer
and the 16 bits of Pod 5 are assigned to the state analyzer.

To change a bit assignment configuration, place the cursor on a bit
assignment field and press SELECT. You will see the following pop-up

menu.

5 87 0

.““..‘]

" Figure 14-3. Bk 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 op Done and press SELECT. This closes the pop-up and
displays the new bit assignment.

Assigning one channel per label may be handy in some applications.
This is illustrated in chapter 8 of the Gerting Started Guide. Also, you
can assign a channel to more than one label, but this usually isn’t
desired.

Labels may have from 1 to 32 channels assigned to them. If you try to
assign more than 32 channels to a label, the Jogic analyzer will beep,
indicating an error, and a message will appear at the top of the screen
telling you that 32 channels per label is the maximum.

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

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

ST T ] suute romet spucsiscatin

Clock

Clock Perieso Pog 3 Pog 2 Pod 1
o . e —— S— _—
C Cioex I Clack J

activity >
Ledbe) Pl 15 ... 8 ....0 1S. .. 87 ... 0 15....87 ....0
ﬁ l ......... ..“..Tl ..._,,.ll...“..‘l bﬁ.‘.“.“....lﬂ

—017=

i 1 1 k
or1> Bit 31 Blit 19 Bits Bt 0

Figure 14-4. Numbering of Assigning Bits

Pod Threshold Each pod has a threshold level assigned to it. For the HP 1651B Logic
Analyzer, threshold Ievels may be defined for Pods 1 and 2 individually.
For the HP 1650B Logic Analyzer, threshold levels may be defined for
Pods 1,2 and 3 individually, and one threshold for Pods 4 and 5. It does
notmanerifPods4nd5massignedtodiﬁ'eremanal)zcrs.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 14-5. Pod Threshold Pop-Up Menu

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

State Format Specification Menu HP 1650B/HP 1651B
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Specify Symbols

Clock

HP 1650B/HP 16851B
Front-Pane! Reference

The User-defined option lets you set the threshold to a specific voltage
between —9.9 Vand + 9.9 V. If you select this option you will sec a
Numeric Entry pop-up menu as shown.

Pod Threshold
+0.0V

Figure 14-6. User-defined Numeric Entry Pop-Up Menu

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

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

This field provides access to the Specify Symbols menu. It differs from
the other fields in the State Format Specification menu in that it
displays a complete menu instead of a pop-up. The complete
description of the Specify Symbols Menu follows the State Format
Specification Menu fields later in this chapter.

The Clock field in the Format Specification menu displays the clocks
for clocking your system. The display will be referred to as the
"clocking arrangement.”

The HP 1650B Logic Analyzer has five clock channels, each of which is
on a pod. The clocks are connected through the pods simply for
convenience. The clock channels are labeled J, K, 1, M, and N and are
on pods 1 through S, 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 1651B Logic Analyzer has two clock channels, cach on one of
the pods. The J clockis on pod 1 and the K clock is on pod 2.

State Format Specification Menu
14-7



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

Specify Clock
Jé

JLL k[ R Il Jn[ % In[ ]

Figure 14-7. Clock Pop-Up Menu

You can use one of the clocks alone or combine them to build one

clocking arrangement. If you select a field to the right of one of the
clocks in the pop-up you will see another pop-up meau:

Specify Clock
Ji

ARELIRELIEN,

JLd JK

L}
i
1
3

Figure 14-8. smgu 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, 4 for the K clock, _ for the
M clock, and — for the N clock, the resulting clocking arrangement
will appear in the display as:
Clock
[Cyd + Kt ) « (H_+ N D}

Figure 14-9. Example of a Clocking Arrangement

State Format Specification Menu HP 1650B/HP 1651B
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With this arrangement, the state analyzer will clock the data when there

is a negative edge of the J clock OR a positive edge of the K dlock,
AND when there is a low level on the M clock OR a high level on the N

clock.

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

Your logic analyzer has the capability of clocking data in three
different ways. The pod Clock fields in the State Format Specification
menu allow you to specify which of the three ways you want to clock the
data.

Each pod assigned to the state analyzer has a pod Clock field
associated with it. Selecting one of the pod Clock fields gives you the

following pop-up menu:
Normal

Demul tiplex
Mixed Clocks

Figure 14-10. 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 ficld above the pods in
the State Format Specification menu will be used to clock all the pods
assigned to this machine.

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

Figure 14-11. Example of a Clocking Arrangement

In Normal mode the state analyzer will sample the data on any assigned
pods on a negative edge of the J clock OR on a positive edge of the K
clock.

State Format Specification Menu
14-9



Demultiplex

With the HP 1650B/51B Logic Analyzers, you can clock two different
1ypes of data that occur on the same hines. 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.
The Demultiplex option provides the means to do this.

thnyonselecttthemnlﬁplcxoption,thcpodClockﬁeldchangx
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:

[FRCHIE 2 }- Stete Fermat Spectficetion
fisster Clock Slave Clact
T
s
M o T

MUY > e
Ledel Pol 7 .. .. 07 .... 0

B CEsmash

Cloek Periea
(> 60 ns |

Figure 14-12. Master Clock and Slave Clock

Demultiplexing is done on the data lines of the specified pod to read
only the lower eight bits. This is two-phase clocking, with the Master
Clock following the Slave Clock. The analyzer first looks for the’
clocking arrangement that you specify in the Slave Clock. When it sees
this arrangement, the analyzer clocks the data present on bits 0-7 of the
pod, then waits for the clocking arrangemeat that you specify in the
Master Clock. When it sees this arrangement, it again clocks the data
present on bits 0-7 of the pod. The upper eight bits of the pods are
ignored and don’t need to be connected to your system.

Notice, the bit numbers that appear above the bit assignment field have
changed. The bits are now numbered 7...07....0 instead of 15..87...0.
This helps you set up the analyzer to clock the right information at the

State Format Specification Menu HP 16508B/HP 1651B
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The address/data lines ADO-AD7 om the 8085 microprocessor are an
example of Demultiplex During part of the operating time the lines

_have an address on them, and during other times they have data on

them. Hook the lower eight bits of one of the pods to these eight lines
and set the Slave and Master Clocks so that they clock the data and the
address at the proper time.

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

[PACIDE 2 )~ Stete Fermat Specifizatisn

flaster Cleex Sievs Cleck
i

Cioex Porioe P S

[ Dgstec | Sigvy |

hctivity >
Lobel Po?

Figure 14-13. Master and Slave Clock Bit Assignments

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

Mixed Clocks

The Mixed Clocks option allows you to clock the lower eight bits of a
pod separately from the upper eight bits. The state analyzer uses
Master and Slave Clocks to do this. If you select this option from the
pod Clock pop-up, the pod Clock field changes to "Master | Slave,”
and two Clock fields, Master and Slave, appear above the pods.

State Format Specification Menu
14-11



Clock Period

As in Demultiplex, the Master Clock follows the Slave Clock. The state
analyzer looks for the clocking arrangement given by the Slave Clock
and clocks the lower eight bits. Then it looks for the clock arrangement
given by the Master Clock and clocks the upper eight bits. Unlike

Demultiplex, all 16 bits of a pod are sampied.

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
an the Master Clock.

This field provides greater measurement accuracy when your state
imput 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
tngger out.

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

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

Specify
Symbols Menu

The logic analyzer suppliss Timing and State Symbol Tables in which
you can define a mnemonic for a specific bit pattern of a label When
measurements are made by the state analyzer, the mnemonic is

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

It is possible for you to specify up to 200 symbols in the logic analyzer.
If you have only one of the internal analyzers on, all 200 symbols can be
defined in it. If both analyzers are on, the 200 symbols are split between
the two. For example, analyzer 1 may have 150, leaving 50 available for
analyzer 2.

To access the Symbol Table in the 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 defanlt setting for the Symbol
Table in both the timing and state analyzers.

State Format Specification Menu HP 1650B/HP 1651B
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MCETIE | - Syms) Table G
Symo!
Lete! ) view s1ze (8]

Figure 14-14. Symbol Table Menu

C
Specify Symbols There are four ficlds in the Symbol Table menu. They are:
Menu Fields o Label

o Base
o Symbol view size
o Symbol name

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

Figure 14-15. Lable Pop-Up Menu

HP 1650B/HP 1651B State Format Specification Menu
Front-Panel Reference 14-13



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

Base The Base ficld tells you the nomeric base in which the pattern will be
specified. The base you choose here will affect the pattern field of the
State Trace Specification menu. This is covered later in this chapter.

To change the base, place the cursor on the ficld and press SELECT.
You will see the following pop-up menu.

Figure 14-16. Base Pop-Up Menu

If more than 20 channels are assigned to a label, the Binary option is
not offered in the pop-up. The reason for this is that when a symbol is
specified as a range, there is only enough room for 20 bits to be
displayed on the screen.

Decide which base you want to work in and choose that option from
the numeric Base pop-up meau.

If you choose the ASCII option, you can see what ASCII characters the
patterns and ranges defined by your symbols represent. ASCII
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F)
are offered on your logic analyzer. Specifying patterns and ranges for
symbols is discussed in the next section.

Note é You cannot specify a pattern or range when the base is ASCIL First
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 1650B/HP 1651B
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Symbol View Size The Symbol view size field lets you specify how many characters of the

Symbol Name

HP 1650B/HP 1651B
Front-Panel Reference

symbol name will be displayed when the symbol is referenced in the
State Trace Specification menu and the State Listing menu. Selecting
this field gives you the following pop-up.

1
16

Figure 14-17. Symbol View Size Pop-Up Menu

You can have the logic analyzer display from 3 to all 16 of the
characters in the symbol name. For more information see “State Trace
Specification Meau® 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 appears in the symbol name field is assigned and two more
fields appear in the display.

MACHINE 1 - Spmbel Tebie «—>»)
Symbol
Ladel Bose view $12¢ E

Figure 14-18. Symbol Defined as a Pattern

State Format Specification Menu
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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 feld 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
youmspedfythepattem.UsethekeypadandtheDON’rCAREkey
ontheﬁ'ontpancltoenterthcpattem.Bcsurctoenterthcpanemin
the numeric base that you specified in the Base field.

Specify Pattern:
85C4

Figure 14-19, Specify Pattern Pop-Up Menu

Ifthesymbolisdeﬁnedasarange,twoﬁeldsappearhwhichyou
specify the upper and lower boundaries of the range.

WMONINE 1 - Symbel Teble
Syndel
Labe) Bess view s12¢ [ 8 )
[READ ) [Fetiern] [@Sca)

Figure 14-20. Symbol Defined as a Range

Seledingeithcrofthescﬁeldsgimyonapop-upwithwhichyoum
specify the boundary of the range. :
[Specﬁ y Number: ]

1FFF

Figure 14-21. Specify Range Pop-Up Menu

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

State Format Specification Menu HP 1650B/HP 1651B
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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 showan.

!rlodif Yy symbol
Insert new symbol

[Delete sumboi

Figure 14-22. 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 menn 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 theDone 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 menn.

HP 1650B/HP 1651B ' State Format Specification Menu
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State Trace Menu
{5

introduction

HP 1650B/HP 1851B
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ThxschaptcrdmibstthmteTtaeemennandthepop-upmcnus
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 meau allows you to configure the state
analyzer to capture only the data of interest for your measuremeant. In
the state analyzer you can configure the analyzer to trigger on a
sequence of states. The defanlt setting is shown in figure 15-1 below.

Foranmmpleofsemngnpammﬁg\mnonforaStatemlyzer
refer to your Getting Started Guide or "State Analyzer Measuement
Example” in Chapter 20 of this manual.

[RCHDE_2_J- Stsia Tracs Specificetien
Trece enee |_Siagie ]
Sequance Lavels Arwed by
Mhile storisg © sny state” | —CT—
Trigger on “¢” 1 times
aranches
g Stere ~ sny stete”
Count
Prastere

Lane) >
Sese >

F ]

Figure 15-1. State Trace Specification Menu
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Accessing the
State Trace
Menu

State Trace
Menu Fields

State Trace Menu
15-2

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

The menu is divided into three sections: the Sequence Levels in the
large center box, the acquisition fields at the top and right of the

screen, and the qualifier and pattern fields at the bottom of the screen.

Before describing the fields in the menu, we need to define a few terms.
These terms will be used in the discussions of the fields, so
understanding their meanings is essential.

Pattern Recognizers: a pattern of bits (0, 1, or X) in cach 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
recoguizers are given the names a through h and are partitioned into
groups of four, a-d and e-b.

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

Qualifier: user-specified term that can be anystate, nostate, a single
pattern recognizer, a range recognizer, the complement of a pattern or
range recognizer, or a logical combination of pattern and range
recognizers. When you select a field to specify a qualifier, you will see

~ the following qualifier pop-up menu.

HP 1650B/HP 1651B
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i

Figure 15-2. Qualifier Pop-Up Menu

If you select the Combination option in the pop-up, you will sce 2
pop-up similar to that shown below.

r Full Quelifier Specification

ef{ Off |

o o1 ]
' ¢ _of7_] or

y |
rangs [ T2 }— _

L o1t

¢ o7 ]
g o1 or
n o] -

Figure 15-3. Full Qualifier Specification Pop-Up

HP 1650B/HP 1651B State Trace Menu
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Note s If two multi-pod state analyzers are on, the qualifier pop-up menn will
show that only four pattern recognizers are available to each analyzer.
Pattemrecognizersa—dandthemgerecogﬁzcrarcasﬁgnedtothe
first analyzer created, and pattern recognizers e-h go with the second
analmr.lnthe?ullQualiﬁchpedﬁmﬁonpop—upthmwmbconly

one OR gate and one set of pattern recognizers.

With this Fall Qualifier Specification pop-up, you specify a logical
combination of patterns or ranges as the qualifier. The pattern
remgnizersarealwayspartitionedimothegronpsoffonrshomOﬂy
one operator is allowed between the patterns in a group. Patterns in
uncomplimented form (32, b, etc.) can only be ORed.

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

Full Quelifier Specification Coone D) |
e '

= P

»d
range
e orr
7 Dff
g Bre
h .

Figure 15-4. Complemented Patterns

il
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To specify a pattern to be used in the combination, place the carsor 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 15-5, patterns b, ¢ and d and the range are ORed together,
and e and g are ANDed together.

[ Full Quelifier Specificetion Coene)) |
e

N T e —
===—T
«ComF—i
rangs _To}—roi

wel On_}—

wef
mg| On p— And
- 0T ] )

Figure 15-5. Patterns Assigned for Logical Combinations

As shown in the previous figures, the range is included with the first
group of patterns (a-d). Ifyouseleettherangeﬁcld,youwxllseethc
following pop-up menu.

Full Quelifier Specificetion Coene) |
® [

v On _}——y
el _On jp— or i
| o — — |
range‘__:.'_'__. ¢

n

Out

pd@
wt
wg [On_}— | A

»h [OTT ] B

N

Figure 15-8. Range Specification Pop-Up Menu
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Sequence
Levels

State Trace Menu

15-6

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 range is to be in the

qnaﬁﬁerspeuﬁanon.

thnyouhavespeaﬁedyourcombmanonquaﬁﬁer select Done. The
FlllQualiﬁerSpednanonpop-updosesandLthooleanuptm
for your qualifier appears in the field for which you specified it.

Hhile storing | (b+c+d+ranged+(meexg) |

Figure 15-7. Boolean Expression for Qualifier

There are eight trigger sequence levels available in the state analyzer.
Yonanaddanddclctelevelssothatyouhavefromtwotoe:ghxlsvck
at a time.

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

If you select level 1 shown in figure 15-1, you will see the following
Pop-up men: .
[ Sequsncs Leval |

(Insert Level ) (_ petete Level )

Wnile storing | sny stete |

{Trigger on]|e L1 1] times

Figure 15-8. Sequence Level Pop-Up Menu

HP 1650B/HP 18518
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insert Level

Delete Level

Note #
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Not all sequence level pop-up menus look like this one. This happens

to be the trigger sequence level in which you specify the state an whick
the analyzer is to trigger. The trigger term can occur in any of the first

seven levels, and it is not necessarily a selectable field. The fields in the
menu of figure 15-8 are described on the following pages.

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

[Tancel |

Before
Af ter

Figure 15-9. 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 sequeace level pop-ups.

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

If there are only two levels, neither field can be deleted even though the
Delete Level field still appears in the menu. There will always be 2
trigger term level and a store term level in Sequence Levels. Therefore,
if you try to delete either of these, all terms you bave specified in these
levels will be set to default terms, and, the trigger and store term levels
will remain. ’

s
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Storage Qualifier

Branching
Qualifier

State Trace Menu
15-8

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 mean shown
in figure 15-2, 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 15-10. Storage Qualifier Example

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

Everysequencelevelaeeptthchsthasapmarybmchmgqnahﬁer
‘With the branching qualifier, you tell the analyzer to look for a specific
state or states. Thcpmnarybranchmgqualiﬁcradvamd:escqm
to the next level if its qualifier is satisfied. -

In the example of figure 15-8, the branching qualifier tells the analyzer
when to trigger. In other sequence levels, the qualifier may simply
specify a state that the analyzer is to look for before continuing to the
next Jevel.

Some sequence levels also have a secondary branching qualifier. The
secondary branch will, if satisfied, route the sequencer to a level that
you define. This is covered in more detail in "Branches” later in this
chapter.

HP 1650B/HP 1651B
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Occurrence The primary branching qualifier has an occurreace counter. Witk the
Counter occurrence counter field you specify the number of times the branching
qualifier is to occur before moving to the next level

To change the value of the occurrence counter, position the cursor on

the field and either press SELECT or press a numeric key on the
front-panel keypad. You will sec a pop-up similar to that shown below.

Integer Eatry
=

Figure 15-11. Occurrence Counter Pop-Up Menu

You can change the value by either rotating the KNOB or pressing the

appropriate numeric keys. The qualifier can be specified to occur from
one to 65535 times.

Storage Macro  Your logic analyzer has the capability of post-trigger storage through a
storage macro. The storage macro is available only in the second to last
level, and it consumes both that level and the last level. The field in
figure 15-8 aliows you to configure the state analyzer for post-trigger
storage. This field does not always say Trigger on. If the sequence level
is pot a trigger level, the field will say Then find, as shown below.

[Then find || eany stete I 1| times

Figure 15-12. Then Find Branching Qualifier

HP 1850B/HP 16851B State Trace Menu
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Note 5

State Trace Menu
15-10

~

Selecting the field gives you a pop-up with two options. One option is-
what the field said previously. The other option is Enable on. If you
sclect this option, the Sequence Level pop-up changes to look similar
to that shown below.

Sequence Level 1 ‘
Cosiote Lover )
While storing | eny stete |
[Enadie on || e 11 1] times
Store | eny steste ]
Disedble on!| no state 11 1] times
L .

Figure 15-13. Storage Macro Sequence Leve! Example

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

You specify qualifiers for the states on which you want the macro to
enable, the states you want to store, and the states on which you want
the macro to disable. The storage macro is a loop that keeps repeating
itself until memory is full. The loop is repeated when the disable
qualifier is satisfied. As an example, suppose you configure the
sequence level of figure 15-13 to look like that shown below.

8 Sequence Level 1 Cosn) }
|
While storing | a i
{Enable on || @ 11 1} times
Store [e ]
Diseble on{f i1 1] times

Figure 15-14. Sequence Level Pop-up with Storage Macro

HP 1650B/HP 1651B
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Thebgicmtyz:rwmstorethemgivcnbypanmrecognhetd
until it comes across the state given by a. When it sees state &, the logic
analyzcrstanstostorethestatcgivcnbypanemrecognme.ltuores
that state until it sees the state given by £, at which time it disables and
startstheproc&ssalloveragainTheanalyzerrepeatsthisprmmﬁl

its memory is full.
L o
Reading the Reading the display is fairly straightforward. For example, suppose
Sequence your display looks Iike that shown below.

Level Display

Sequence Levels

Hhile storing “ eny state”
Find “e~ S times

Mhile storing -p~
Trigger on ~c~ 1 times

Store “ no stets”

Figure 15-15. Sequence Level Display Example

In level 1 anystate is stored while the logic analyzer searches for five
occurrences of the pattern given by pattern recognizer a. When the five
occurrences are found, the sequencer moves on to level 2. In level 2 the
state given by pattern recognizer b is stored until one occurrence of the
pattcmgivenbypanemrecognizexc'sfonndandthelogicanalyzu
uiggers.lnlcvel3nostateisstored,sothelastsgxcstoredis the trigger
state. :

HP 1650B/HP 1651B State Trace Menu
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An example of a state listing for the previous State Trace configuration
is shown below. The state patterns specified are:

BO3C

a
b = 0000
c

«0027 61R6
-0026 0000
-0025 80Cs
-0034 803C
-0023 0orF
-0022 §730
=-0021 4827
-0020 4E2S
-0019 3000
-0018 0000
-0017 8930
-0016 B03C
=0015 oorr
-~0014 7T
=-Q013 303C
=-0012 (238
=001 »03C
=«0010 0000
=0009 $930
-0008 4EFA
0007 PPOA
-=0006 6126
~000S 03¢
=0004 0000
=0003 0000
-0002 0000
«0001 0000
+0000 0930

Figure 15-16. State Listing Example
¥

4
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.

State Trace Menu HP 16508/HP 1651B
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Acquisltion The acquisition fields are comprised of the Trace mode, Armed by
Fields Branches, Count, and Prestore fields, as shown below.

[BACHINE 2 - Stets Trace Specificeties

Trece meoe [_Sisgic ]
Seguencs Leveis Armed by
Nhile stersing ~ any stete” Cme )
Trigger sn ~e~ 1 times
Branches
Store - eny stete” o ]
Count
Prestore

Figure 15-17. State Trace Acquisition Fields

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

Single Trace mode acquires data once per trace. Repetitive Trace
mode repeats single acquisitions until the STOP key on the front panel
is pressed, or if Stop measurement is on, until conditions specified with
the X and 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. -,

3
W

w, ‘Armed By The Armed by field lets you specify how your state analyzer is to be

-t ~ armed. The analyzer can be armed by the RUN key, the other analyzer,
or an external instrument through the BNC Input port. Any of these
can tell the analyzer when to start capturing data.

HP 1650B/HP 1651B . ) State Trace Menu
Front-Pane! Reference 15-13



Branches

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 option will give the name of the other analyzer. If the other
analyzer is off, or if the other machine is being armed by this machine,
this option will not be availabie.

Armed by
Run |
BNC Input |
MACHINE 1

Figure 15-18. Armed By Pop-Up Menu

The Branches field allows you to configure the sequencer of the state

analyzer to branch from one sequence level to another with secondary

branching qualifiers, or to restart when a certain condition is met.

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

Brenches
orf

Restart
Per level]

Figure 15-19. Branches Pop-Up Menu

oft

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

nekmmnopﬁmanowsyoutostanmrﬁgmsequmlcvdlwhcn
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.

- Hyou select the Restart option, you will sec a qualificr pop-up menu

like that shown in figure 15-2. With the pop-up you select the qualifier
for the pattern on which you want your analyzer to start over.

HP 1650B/HP 1651B
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When your state analyzer is reading data it proceeds through the
sequence. If a term doesn’t match the branching qualifier, it is then
checked against Restart. If the term matches, the state analyzer jumps
back the sequence level 1.

Per Level

Selecting the Per level option allows you to define a secondary
branching quatifier for each sequence level. A statement is added in
cach Jevel 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.

n

f Sequence Level 2
("Insert Level ) { Delete Level )
While storing | b |
Then find |c¢ i1 1| times
Eise on {1 1 goto Tevel E

Figure 15-20. Secondary Branching Qualifier

With this configuration, the state analyzer will store b until it finds c. If
it finds f before it finds ¢, it will branch to sequence level 4. If you have
specified a storage macro in the next to last sequence level the Else on
statementwillnotappearmthatlevclsmceaswondarybranchmg
qualifier atready exists for that level.

State Trace Menu
15-15



In the last sequence level, which only specifies states that are to be
. stored, the secondary branching qualifier statement Jooks like that

shown below.
[ Ssquence Level 7
( Insert Level ) ( delete Level )
Store | eny state |
on D —] goto tevel [6]

Figure 15-21. 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 .

The trigger sequence level is used as a boundary for branching between
levels. This level and the levels that occur before it cannot branch to
levels that occur after the trigger level, and vice versa. Therefore, if
there are cight sequence levels and level 5 is the trigger sequence level,
then levels 1 through 5 can branch to levels 1 through 5 orly, 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 15-22 shows how the
display looks with the configuration that was given in figure 15-20. An
arrow is drawn out of level 2, indicating that branching originates from
that level, and an arrow is drawn to level 4 to indicate that a branch is
going to that Jevel

State Trace Menu HP 1650B/HP 1851B
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Seguence Lesvels
Hhile storing “b~
Then find “c” 1 times
Else on “f~ go to level &

While storing ~g*
Then Tind “c” 1 times

While storing “e”
Then fing ~g° 1 times

Figure 15-22. Branching Between Sequence Leveis

Each sequence level can branch to only one level through a secondary
branching qualifier. However, the number of times to which a ievel can
be branched is limited only by the aumber of levels present. A level can
have only one arrow pointing away from it, but it can have two pointing
to it if more than one other level is branching to it. An example of this
is shown in the figure below. The arrow with two tails indicates that a
level above and a level below branch to this level

Sequence Lsvels
Nhite storing “ any stete”
Find ~ ony stete” 1 times
Else on “d” go to level 2

Khile storing “ any stste”
Then fino “g~ 1 times
Else on “g~ go tc level 3

Mhite storing ~ sny stete”
Trigger on “s8” 1 timss
Else on * eny stste” go to level 2

Figure 15-23. Multiple Branching Between Levels

State Trace Menu
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Count The Count field allows you to place tags on states so you can count

Note é

State Trace Menu
15-18

them. Counting cuts the acquisition memory in half from 1k to 512 and
the maximum clock rate is reduced to 16.67 MHz.

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

Count
off
Time

States

Figure 15-24. Count Pop-Up Menu
Selecting this field gives you the following pop-up menn.
ot

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

Time

If you select Time counting, the time between stored states is measured
and displayed (after the next run) in the State Listing under the label
Time. The time displayed can be either relative to the previous state or
to the trigger. The maximum time between states is 48 hours.

An example of a state listing with time tagging relative to the previous
state is shown in figure 15-25.

HP 16508B/HP 1651B
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[ESO0ETaTE) ~ [Fisia Listing ]

fnerxars

.................
P el kel R R R SR

AR Bk RRS
R

relative to the trigger

-

tagging

or1

Figure 15-25. Relative Time Tagging

) -

Rercars

.
S3ESU3S“IC3BBRES

ABNENYIJARCRRAN

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

An example of a state listing with time
shown below.

15-19

State Trace Menu

Figure 15-26. Absolute Time Tagging
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States

State tagging counts the number of qualified states between each
stored state. If you select this option, you will see a qualifier pop-up
menu like that shown in figure 15-2. You sclect 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.
pone 7] -
ferxers

>1ADDR R States |

[ Mex [ Ret ]

o861

0364 2

QS6E "

o570 ]

o576 0

o5 »

[ 6352

[ .24 [

0564 Soaat

OS6E 11

[ -1, 1

(-1 ] 3

o5 £

0966 35382

o867 [ )

[ =] S6em

Figure 15-27. Relative State Tagging

o T
-8 ~
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An example of a state listing with state tagging relative to the trigger is

Figure 15-28. Absolute State Tagging

Prestore Prestore allows you to store two qualified states before cach state that

Note @

HP 1650B/HP 1651B
Front-Panel Reference

is stored. There is only one qualifier that enables prestore for each
sequence level. If you select this field, you will see a pop-up with the
options Off and On . Selecting On gives you a qualifier pop-up menn
like that in figure 15-2, from which you choose the pattern range or
combination of patterns and ranges that you want to prestore.

Prestore is only available when clock periodis > 60 ns. If you select’
Prestore, the clock period automatically changes to > 60ns if it was
previously set to < 60 ns. ’

During a measurement, the state analyzer stores in prestore memory
occurrences of the states you specify for prestore. A maximnm of two
occurreaces can be stored. If there are more than two occurrences
previous oaes are pushed out. When the analyzer finds a state that has
been specified for storage, the prestore states are pushed on top of the
stored state in memory and are displayed in the State Listing.

State Trace Menu
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L
The qualifier and pattern fields appear at the bottom of the State Trace

Qualifier and
Pattern Fields

Label

Base

_ State Trace Menu
15-22

Specification menu. They allow you to specify patterns for the
qualifiers that are used in the sequence levels.

Label >
Base >

Ll

b
c XXXX .
d XXXX

Figure 15-28. 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
label fields and you will see a pop-up menu with all the labels. Decide
which label you want to appear in the label field and select that label.
The label that was there previously switches positions with the label you
selected from the pop-up.

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

Figure 15-30. Numeric Base Pop-Up Menu

HP 1650B/HP 1651B
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One of the options in the Base pop-up is ASCII . It allows you to see
the ASCII characters that are represented by the pattern you specify in
the pattern fields.

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

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

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

Label >
Bese >
[Te=d
| e-h
jren

d
Figure 15-31. Qualifier Field Pop-Up Menu

Pattems

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
15-29 contains only the recognizers a-d. 1

HP 1650B/HP 1651B State Trace Menu
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Ranges

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

Label > [

Bese > Hex

Figure 15-32. 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 don’t have tobe
adjacent to each other. The logic analyzer selects the label over which
therangcwillbedeﬁnedbylooldng’at-thclabelsinordcrandchoosing
theﬁrstonethathasehannelsasigned under oaly two pods. A label
thateontainschannelsfrommorcthantwopodsmnnotbeselectedfor
mngcdcﬁniﬁon.lfaﬂthclabelshavcchannclsassignednndcrmorc
thantwopods,therangeopﬁonisnotoﬁmdinthequaliﬁcrﬁcld
Ppop-up menu. However, in the HP 1651B, the range option will always
beoﬁ’eredsincetheanalymhasonlytwopods.

Pattern Fields The pattern fields allow you to specify the states that you want the state
analyzcrtosearchfmandstore.ﬁachlabelhasitsownpancmﬁeld
thatyonnsetospcdiyapanemforthatlabel(ifyonaredeﬁninga
pattern for a pattern recognizer).
Dmingamn,thestateanalyzerlooksforaspedﬁedpmminthc
data.thnitﬁndsthepattern,itdthcrstoresthestatcorstatsorit
triggets,dcpcndingonthcstepthatthcsequencerison. :

State Trace Menu HP 1650B/HP 1651B
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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
$0 you can find your measurement answers. The State Listing menu is
the display menu of the state analyzer,

There are two different areas of the state listing display, the menu arca
and the listing area. The menn area is in the top one-fourth of the
sacenandthclisdngareaisthebottomthree-fomtbsofthcsceen.

Theﬁstingafcadisplaysthedatathatthestateanal)uracqnirs.m
daraisdisplayedhalisﬁngformatasshownbelow.

Time X 1a Trigger
Time 0 10 Trigser

Time X to O . 0 3

Level >
Base >

-0007

ek

«0006
~000S
~0004
=003
0002
“0001
+0002
<0003
“0004
“000S
<0006
-0007
<0000

e mmee e am——a
fsEssszesagnssas
- -

31 M1

Figure 16-1. State Listingi_ Menu

* - This listing display shows you 16 of the possible 1024 ines of data at
-* “one time. You can nse the ROLL keys and the KNOB to roll the listing
to the lines of interest.

HP 1650B/HP 16518 State Listing Menu
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Accessing the
State Listing
Menu

State Listing Menu
16-2

The column of numbers at the far left represents the location of the
acquired data in the state analyzer’'s memory. The trigger state is
always 0000. At the vertical center of this column you will see a box
containing a number. The box is used to quickly select another locatior
in the state listing. The rest of the columns (except the Time/States
column) represent the data acquired by the state analyzer. The data is
grouped by label and displayed in the number base you have selected
(hexadecimal is the default base).

When the Time or States option is selected in the Count field (State
Trace Specification Menu), the acquired data will be displayed with
time or state tags. -

The Time column displays cither the Rel(ative) time (time from one
state to the next) or Abs(olute) time (time from cach 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 Timing Waveforms is displayed
when you press the DISPLAY key, you will have to switch analyzers.
This is not a problem, it merely indicates that you were in the timing
analyzer or you had performed an action to the timing analyzer in the
System Configuration Menu.

HP 1650B/HP 1651B
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State Listing
Menu Fields

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

[EB000STATE] - [State Listing ] Time X to Trigger [ -2.46 us ]
Nerkers Time Time O to Trigger [ 3.76 us ]
Time X to O 6.24 us

Figure 16-2. State Listing Menu Fields

The Markers field allows you to specify how the X and O markers will
be positioned on the state listing. The State Trace Specifications menu
options are:

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

s Off
e Pattern

IfConmintthmteTmccmenuissettoncthcmarkciopﬁonsarc:

o Off
e Pattern
e Time

o Statistics

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

e Off
e Pattern
e State

-

State Listing Menu
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Markers Off When the markers are off they are not displayed, but are still placed at

Markers Patterns

-
~&

State Listing Menu
164

.

the specified points in the data. If Stop measurement is on and the Stop
measurement criteria are present in the data, the measurement will
stop even though the markers are off.

When the markers are set to patterns, you can specify patterns on
which the logic analyzer will place the markers. You can also specify
how many occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you to find a specific pattern for
cach label in the acquired data.

[68000STATE | ~ [State Listing ] (Specify Stop Neasurement )

Nerkers | Pettern | Find [o-patiern || O {trom |  TYrigger ]

Pattern >

Figure 16-3. Markers Set to Patterns

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

In the Find X (O)-pattern 0 from Trigger 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
o Start (of a trace)
e X Marker (only available in O marker pattern specification)

680005TATE] ~ [State Listing ] (Specity Stop nessurement )
Rarxers [ Patlern | Find [e—petisrn]| 0 Jrrom | T's't. :f ¥

rs
Pattern > T

Figure 16-4. Search Reference Pop-Up Menu

HP 1650B/HP 1651B
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Stop Measurement. Another feature of markers set to patterns is Stop
Measurement. You can specify either stop measurement when X-0 is

or Compareis ____ . The options for X-O are: Less than,
Greater than, In range, Not in range. The options for Compare are:
Equal and Not Equal (see figure 16-5).

Stop Messursment Parametars

Stop measurement:| X-0 |is { Less then || 10 ns|

Store exception to disk: File neme |[EXCEPTION
File description [ ]

Figure 16-5. Markers Patterns Pop-Up Menu

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

Also available is Store exception to disk which allows you to specify a
file on the disk that exceptions can be stored in. The default filename is
EXCEPTION. When the trace mode is repetitive and Store exception
to disk is on, the following process takes place: data is acquired until
the stop criteria is met, data acquisition will stop, data in the
acquisition memory will be stored on the disk, and data acquisition will
resume when the data is stored. This process continues until the disk i
full. The data is stored in the same file name; however, the last three
characters will automatically be replaced with a numerical serial
number. For example, EXCEPTION will change to EXCEPT001 the
second time memory is stored.

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

State Listing Menu
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Markers Time When the markers are set to Time, you:can place the markers on states
in the listing of interest and the logic analyzer will tell you:

o TimeXto Trig(ger)
o Time O to Trig(ger)
e Time X110 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
mmeric 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.
EBOOOSTQTE|“ Is!!'.! Listing | Time X to Trigger [ &.76 us
Nerkers Time Time O to Trigger | 3.76 us
Tims X to O «3.00 us
Figure 16-6. Markers Set to Time

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

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

o Number of total runs

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

¢ Minimum time between the X and O markers * Maximum time
between the X and O markers

e Average time between the X and O markers

6BO0OSTATE | — [Stote Listang Ninimom X=0

¢ s
nerxers veiid rums: Neximum X~0: o s
10f 4 Average X-=0: o s
Figure 16-7. Markers Set to Statistics
State Listing Menu HP 1650B/HP 16518
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Field
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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 ren occurs
until you press STOP. When you press RUN after STOP, the statistics
will be cleared and will restart from zero.

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

You use the Pattern field to specify the patterns for the X and O
markers for each label.

[ERCoeETaie ) - SETT g S100 FRSTETaRenT :
nerxars | Pettern | Fine Lowpattern j Ojtrem | Trigger }
X L__Rel |
=0004 8OFE
-0003 8900 DOg
-0002 [ L] 000q
-0001 i 9030 .
§ sc000 9530 803C 1.24 ws
0001 €532 OOFF 1.24 we
o934 678 1.20 »s
38 803C 1.24 ws
*0004 692k 61FA 1.72 e
+000S 2830 803C 1.28 ws
40006 [ 0000 1.96 s
+0007 OaF¢ 0930 132 us
+0008 "”wan 4£Fa i.24 s
40009 av2r FFoa .24 vs
«0010 =] 61E6 1.76 us
g0V [ =] 803C 1.24 ws

Figure 16-8. Pattern Field Pop-Up Menu
When x-pattern is specified in the Find ___ from __ field, the pop-ups
in the Pattern field allow you to specify a pattern for the X
marker in each label.

When the O-pattern is specified, the pob—ups in 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
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State compare is a software post-processing feature that provides the
ability to do a bit by bit comparison between the acquired state data
listing and a compare data image. You can view the acquired data and
the compare image separately. In addition, there is a separate
difference listing that highlights the bits in the acquired data that do
not match the corresponding bits in the compare image. Each state
machine has its own Compare and Difference listings.

You can use the editing capabilitics to modify the compare image.
Masking capabilities are provided for you to specify the bits that you do
not want to compare. "Don’t compare” bits can be specified individually
for a given label and state row, or specified by channel across all state
rows. A range of states can be selected for a comparison. When a range
is selected, only the bits in states on or between the specified
boundaries are compared.

The comparison between the acquired state listing data and the
compare image data is done relative to the trigger points. This means
that the two data records are aligned at the trigger points and then
compared bit by bit. Any bits in the acquired data that do not match
the bits in the compare image are treated as unequal. The don’t
compare bits in the compare image are ignored for the comparison.
‘When a logic analyzer configuration is saved to or loaded from a disk,
any valid compare data including the data image, etc. is also saved or
loaded.

State Compare Menu
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Accessing the
Compare Menu

The Compare
and Difference
Listing Displays

The Compare
Listing

The Difference
Listing

State Compare Menu
17-2

The Compare menu is accessed from the State Lxstmgmmu. To
access the Compare menu place the cursor on the ficld State Listing
and press SELECT. A pop-up appears with the following options:

o State Listing

o State Waveforms
o State Chart
o State Compare

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

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

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

The Difference Listing highFights the entire row with inverse video, if
any differences exist, 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 17-2 and 17-3). If the base is
inverse assembled symbols, the display does not change; bowever, the
stop measurement functions still function.

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

Listing and Difference Listing.

HP 16508/HP 1651B
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Creating a
Compare Image
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The controls that roll the listing in all three menus, the normal State
Listing, the Compare Listing, and the Difference Listing are
synchronized unless the number of pre-trigger states differ between the
Compare listing and the acquired data. This means that when you
change the current row position in the Difference Listing, the logic
analyzer automatically updates the current row in the acquired State
Listing, Compare Listing and vice-versa.

If the three Listings are synchronized and you re-acquire data, the
Compare Listing may have a differeat 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 1650B/51B, select the field directly to the right of Show in the
upper left part of the screen and press SELECT. This field toggles
between Compare Listing and Difference Listing.

An initial compare image can be generated by copying acquired data
into the compare image buffer. When you place the cursor on the
CopyheetoCompareﬁeldmtthomparehshngmmuapop—np
appears with the options Cancel and Continue. If the Continue is
selected, the contents of the acquisition data structure for the current
machine are copied to the compare image buffer. The previous
compare image is lost if it has not been saved to a disk. If you select
Cancel the current compare image remains unchanged.

State Compare Menu
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Bit Editing of
the Compare
image
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Bit editing allows you to modify the values of individual bits in the
compare image or specify them as don’t compare bits. The bit editing
fields are located in the center of the Compare Listing display to the
right of the listing number field (see figure 17-1). A bit editing field
exists for every label in the display unless the label’s base is ASCII or
mverseassembledsymbols.Youcanamanydatamthc Compare
Listing by rolling the desired row vertically until it is located in the bit
editing field for that label (column).

When you select one of the bit editing fields a pop-up appears in which
you enter your desired pattern or don’t compare for each bit.
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Figure 17-1. Bit Editing Fields
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Masking
Channels in the
Compare Image

HP 1650B/HP 1651B
Front-Panel Reference

The channel masking function allows you to specify a bit, or bits in each
label that you do not want compared. This causes the corresponding
bits in all states to be ignored in the comparison. The compare data
image itself remains unchanged on the display. The Mask fields are
directly above the label and base fields at the top of both the Compare
and Difference listings. (sec figure17-2). 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)
mdlmtesadontcomparemaskforthatchannclandan"”(astcnsk)
indicates that channel is to be compared.
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Figure 17-2. Bit Masking Fields
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Specifylng a The Compare Range function allows you to define a subset of the total
number of states in the compare image to be used in the comparison.

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 mode is accessed by selecting the Full Compare/Partial
Compare ficld in either the Compare or Difference listing menus.
‘When selected, a pop-up appears in which you select either the Full or
Partial option. When you select the Partial option, fields for setting the
start state and stop state values appear (see figure 17-3).

eees - SPEzTTg S16p newsorerent
Snon [DiTTerence tistt Fiad Difterence [ 0 ) (Full Conpare )
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Figure 17-3. Compare Full/Compare Partial Field
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A
Repetitive When you do a comparison in the repetitive trace mode, a stop
3 condition may be specified. The stop condition is either Stop

Compansons Measurement when Compare is Equal or Not Equal. In the case of

with a St°p Equal, bits in the compare image must match the corresponding bits in

Condition the acquired data image for the stop condition to be a true. In the case
of Not Equal, a mismatch on a single bit will cause the stop condition
to be true. When stop conditions are specified in two analyzers, both
analyzers stop when the stop condition of either analyzer is satisfied. It
is an OR function.

‘You access the stop measurement function by selecting the Specify
Stop Measurement field in either the Compare or Difference Listing
menus. When you select this field, the Stop Measurement Parameters
pop-up appears (see figure 17-4). The first field in this pop-up, just to
the right of Stop measurement contains either Off, X-O or Compare.

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

- (EaeciTu sies Measurewai )
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Figure 17-4. Specify Stop Measurement Field

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

HP 16508/HP 1651B State Compare Menu
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Note #

Locating
Mismatches In
the Difference
Listing

When the trace mode is repetitive and Store exception to disk is on, the
following process takes place: data is acquired until the stop criteria is
met, data acquistion will stop, data in the acquisition memory will be
stored on the disk, and data acquisition will resume when the data is
stored. This process continues until the disk is full. The data is stored in
the same file name; however, the last three characters will
automatically be replaced with a numerical serial number. For
example, EXCEPTION will change to EXCEPT001 the second time
memory is stored.

‘You may also specify a stop measurement based on time between the X
and O markers in the Compare or Difference Listing menus. This is
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 O will change to run until Compare Equal or Compare
Not Equal in the other state display menus (i.e. State Listing).

The Find Difference feature allows you to easily locate any patterns
that did not match in the last comparison. Occurrences of differences
are found in numerical ascending order from the start of the listing
The first occurrence of an error has the numerical value of one.

This feature is controlled by the Find Difference__ field in the
Difference Listing meau. 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 sequentially
nntil 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 1650B/HP 1651B
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18
State Chart Menu
5

introduction The State Chart Menu allows you to build X- plots of label activity
using state data. The Y-axis always represents data values for a
specified label. You can select whether the X-axis represeats states (ie.
rows in the State List) or the data values for another label. You can
scale both the axes to selectively view data of interest. An accumulate
mode is available that allows the chart display to build up over several
runs. When State is selected for the X-axis, X & O markers are
available which allows the current sample (state or time) relative to
trace point to be displayed. Marker placement is synchronized with the

normal State Listing.
S
Accessing the  The Chart menu s accessed from the State Listing menn. To access the
State Chart Chart menu place the cursor on the ficld State Listing and press
SELECT. A pop-up appears with the following options:
Menu
e State Listing
o State Waveforms
e State Chart
e State Compare
Place the cursor on State Chart and press SELECT. The pop-up will
close and display the State Chart menu.
|
Selecting the When using the State Chart display, you should first select what data
Axes for the you want plotted on each axis. Assigning a label to the vertical axis of
Chart the chart is accomplished by positioning the cursor on the Y-axis Label
a field in the menu. When selected, a pop up appears in which you select
one of the labels that were defined in the State Format Specification
Menu. The X-axis assignment field, 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 1650B/HP 16518 ’ State Chart Menu
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Scaling the
Axes

State Chart Menu

18-2

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.

RO 1] - .
XY Chert of Lode? P01 ) versus Accumulete

nax F) rax 5]
vert m. non'm

Figure 18-1. Axis Scaling Pop-up Menu

‘When State is selected for the X-axis, state acquisition memory
locations are plotted on the X-axis. The minimum and maximum values
can range from -1023 to + 1023 depending on the trace point location.
The minimum and maximum values for labels can range from
00000000H to FFFFFFFFH (0 to 2°2) regardless of axis, since labels
are restricted to 32 bits.

HP 1650B/HP 1651B
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N
The Label Value  The Label Value versns State chart is a plot of label activity versus the
vs. memory location in which the label data is stored. The label value is
plotted against successive analyzer memory locations. For example, in
States Chart the following figure, label activity of POD 1 s plotted on the Y axis and
the memory locations (State) are plotted on the X axis.

o ) -
Xy Chert of Lavdel [POD_1 | Versws Accumulate
vert 1% 4 Morz nex 36500
nin o] mn!—oozol

Figure 18-2. Labe! vs. State Chart
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I
The Label Value When labels are assigned to both axis, the chart shows how one label

VS. varies in relation to the other for a particular state trace record. Label
values are always plotted in ascending order from the bottom to the top

Label Value of the chart and in ascending order from left to right across the chart.

Chart Plotting a label against itself will result in a diagonal line from the Jower
left to upper right corner. X & O markers are disabled when operating
in this mode.

BaCHINE 1] -
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Figure 18-3. Label vs. Label Chart
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X & O Markers
and Readouts
for Chart

HP 1650B/HP 1651B

From-Panel Reference

When State is specified for the X-axis, X & O markers are available
which can be moved horizontally. The markers are synchronized with
the X and O markers in the normal State Listing.

To select the marker mode for Chart (if it is not preseatly displayed),
place the cursor on the To Marker Control field and press SELECT.
This field will toggie to To Range Control and the marker fields will be

displayed (see figure 18-4).
-

XY Chert of Leve) (P00 71 | versus [State!
nerxers [ Pattern ] Fied [x-pattern 1jtrom [ _Tragger }

Figure 18-. Marker Fields

When a marker is positioned in the State Chart menu, it is also
positioned in the State Listing menu and vice-versa. The Chart marker
operation is identical to the markers in the State Listing menu (see
chapter 16).

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:

e Off
e Pattern

When Count is set to Time the Chart markers can be set to:

e Off
o Pattern
o Time
o Statist

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

e Pattern
o States

State Chart Menu HP 1650B/HP 1651B
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State Waveforms Menu
L

Introduction

L ]
Accessing the

The State Waveforms Menu allows you to view state data in the form of
waveforms identified by label name and bit number. Up 1o 24
waveforms can be displayed simultaneously. Only state data from the
current state machine can be displayed as waveforms in the State
Waveforms menu.

The presentation and user interface is generally the same as the Timing
Waveform mepu, except the X-axis of the state waveform display
represents only samples, or states instead of time (seconds). This is
true regardless of whether Count (in the State Trace menu) is set to
Time or Off. As aresult, the horizontal axis of the display is scaled by
States/Div and Delay in terms of samples from trigger. Marker features
are the same as for State List in that Time or States will only be
available when Count is set to Time or States. The Sample Rate display
is not available in State Waveform even when markers are off.

The State Waveforms menu is accessed from the State Listing meau.

State Waveforms Toaccessthe State Waveforms menu place the cursor on the State

HP 1650B/HP 1651B
Front-Panel Reference

Listing ficld and press SELECT. A pop-up appears with the following
options: :

o State Listing

o State Waveforms
o State Chart
o State Compare

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

State Waveforms Menu
19-1



Selecting a
Waveform

State Waveforms Menu

19-2

You can display up to 24 waveforms on screen at one time. Each
waveform is a representation of a predefined label. To select a
waveform, place the cursor on a label name on the left side of the
display and press SELECT. A pop-up appears in which you:

o Insert waveforms

o Turn on waveforms

o Modify waveforms (waveform labels)
o Tum off waveforms

e Delete waveforms

Just to the right of each label name is a two-digit number or the word
"all.” The number indicates which bit of the label the waveform -
represents; or, all the bits of the label when "all” is displayed (see figure
19-1).

Ly
nerxers Potltera { Fing { x-psttern j} Ttrem | Teigqer
1¢ [11]
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N Ty T e T,

Eug |

Figure 18-1. State Wavetorms Menu

In the above figure, label A has "all" specified displaying all the bits
overlaid in a single waveform. Label B however, has seven of its bits

displayed individually (bits 0 through 6).

HP 1650B/HP 1651B
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Replaclng You can replace a currently displayed waveform (label) with another

Waveforms one of the predefined waveforms (labels). To replace one waveform
with another, place the cursor on the waveform you wish to replace and

press SELECT. A pop-up appears in which you select Modify
Waveform as shown in the following figure.
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Figure 19-2. Waveform Selection Pop-up Menu
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Deleting

Another pop-up appears in which you select the waveform (label) you
wish to display (see figure 19-3). When you place the cursor on the new
waveform (label) and press SELECT the new waveform replaces the
old waveform. :

pacrme 7] -
norxers [ Foltwrn] Fine [pettern )i 1]tre [ Trigger ]
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i Accumutate
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Figure 19-3. Availablg Waveforms Pop-up Menu

You can delete any of the currently displayed waveforms by placing the

Waveforms cursor on the waveform you wish to delete and pressing SELECT.
ave When the pop-up appears place the cursor on Delete waveform and
press SELECT.
L o

Selecting States  You can specify the states per division by placing the cursor on the

per Division

State Waveforms Menu

19-4

field just to the right of States/Div, pressing SELECT, and either
eatering the number of states per division with the keypad or the knob.
The range is from 1 to 1024 per division.

HP 1650B/HP 1651B
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Delay from You can specify the delay from trigger by specifying the number of
Trigge r states from the trigger. The delay will affect only the position of the
State Waveforms display. It does not affect data acquisition. The
minimum is — 1024 and the maximum is 1024 independent of trace
position in the record. Delay is not limited to the window containing
data.
L 0m
State The waveform display features of the State Waveform menu are the
Waveform same as the Timing Waveform menu with regard to:
Display o lowlevels (below threshold) are represented by darker line
o dotted lines representing the X and O markers ’
Features o inverted triangle representing the trigger point
o Accumulate Mode
o graticule frame with 10 horizontal divisions
R
Xand O Markers can be placed on the waveform display by specifying the

Markers for
State Waveform

HP 1650B/HP 1651B
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number of states from trigger or start in the case of the X marker or
number of states from either the trigger, start, or X marker in the case
of the O marker.

Markers can be antomatically placed on the waveform by searching for
specific patterns assigned to cach marker.

The X and O marker operation is identical to the marker operation in
the Timing Waveform Meau (see chapter 11).

State Waveforms Menu
18-5






20

State Analyzer Measurement Example
A

introduction

HP 1650B/HP 1651B
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In this chapter you will learn how to use the state analyzer by setting up
the Jogic analyzer to make a simple state measurement. We give you the
measurement results as actually measured by the logic analyzer, since
you may not have the same circuit available.

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

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Sterted Guide. If you can set up
cach menu by just looking at the menu picture, go ahead and do so. If
you need a reminder of what steps to perform, follow the numbered
steps. If you still need more information about "how,” use the lettered
steps.

When you have finished configuring the logic analyzer for this exercise,
you can load a file from the operating system disc. This file configures
the logic analyzer the same way it is configured for this exercise. It also
Joads the same data acquired for this exercise so you can see what it
looks Like on screen.

In order to learn how to configure the logic analyzer, we recommend
that you follow the exercise to "Acquiring the Data” before loading the
file from the disc. - .

You can also compare your configuration with the one on the disc by
printing it (if you have a printer) or making notes before you load the
file.

State Analyzer Measurement Example
20-1



Problem Solvi NG In this example assume you have designed a microprocessor controlled

with the State
Analyzer

What Am |
Going to
Measure?

circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
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 2 solution.

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

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

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

The steps of the 68000 reset vector fetch are:

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

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

State Analyzer Measurement Example HP 1650B/HP 16518
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‘What you decide to find out is:

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

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

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

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

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

<+ 0000 000000 0000
+ 0001 000002 O4FC
+ 0002 000004 0000
+ 0003 000006 8048
+ 0004 008048 3E7C

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

HP 1650B/HP 1651B 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 stt;te analyzer. By following these steps you will configure
" Analyzer 1 stat .

Logic Analyzer? asthe state analyzer

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

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

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

b. Place the cursor on System and press SELECT.

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

a. Place the cursor on the Type: and press SELECT.
b. Place the cursor on State and press SELECT.
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Figure 20-1. System Configuration Menu
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3. Name Analyzer 1 68000STATE (optional).

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

b. With the Alpha Entry pop-up, change the name to 68000STATE.
4. Assign pods 1, 2, and 3 to the state analyzer.
a. Place the cursor on the Pod 1 field and press SELECT.

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

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

HP 1650B/HP 1651B State Analyzer Measurement Example
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Connecting the
Probes

Activity Indicators

At this point, if you had a target system with a 68000 microprocessor,
you would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you hook the probes 1o your
system accordingly.

e Pod 1 probes 0 through 15 to the data bus lines D0 through D15.

¢ Pod 2 probes O through 15 to the address bus lines A0 through
AlS,

e Pod 3 probes 0 through 7 to the address bus lines A16 through
A3

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

When the logic analyzer is connected and your target system is running,
you will see in the Pod 1, 2, and 3 fields of the System Configuration
menu. This indicates which signal lines are transitioning.
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Figure 20-2. Activity Indicators
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I
Configuring the
State Analyzer

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

e Creating two names (labels) for the input signals

e Assigning the channels connected to the input signals
e Specifying the State (J ) clock

e Specifying a trigger condition

1. Display the STATE FORMAT SPECIFICATION menu.
a. Press the FORMAT key on the front panel '

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

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 1650B/HP 1651B
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Figure 20-3. State Format Specification Menu
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<. With the Alpha Entry pop-up, change the name of the label to
ADDR.

d. Name the second label DATA by repeating steps a through c.
3. Assign Pod 1 bits 0 througb 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;
bowever, you will want all 16 bits assigned to the DATA label
The easiest way to assign is to press the CLEAR ENTRY key to
unassign 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 piace an asterisk in the
pop-up for bit 15, indicating Pod 1 bit 15 is now assigned to the
DATA label. Repeat this procedure until all 16 bits have an
asterisk under each bit number. Place the cursor on Doae and
press SELECT to close the pop-up.

d. Repeat step c 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 1650B/HP 1651B
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_
Specifying the  1f you remember from "What's a State Analyzer” in Feeling Comfortable

J Clock With Logic Analyzers, the state analyzer samples the data under the
control of an external clock, which is "synchronous” with your circuit
under test. Therefore, you must specify which clock probe you will use
for your measurement. In this exercise, you will use the J clock, which is
accessible through pod 1.

1. Select the STATE FORMAT SPECIFICATION menu by pressing
the FORMAT key.

2. Set the J Clock to sample on a negative-going edge.
a. Place the cursor on the CLOCK field and press SELECT.

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

c. Place the cursor on { and press SELECT.
d. Place the cursor on Done and press SELECT.
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Figure 20-4. Specifying the J Clock
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Specifying a To capture the data and place the data of interest in the center of the
Trigger display of the STATE LISTING menu, you need to tell the state
exe analyzer when to trigger. Since the first event of interest is address
Condition 0000, you need to tell the state analyzer to trigger when it detects
address 0000 on the addressus.

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 4. If
the option is a skip to step e.

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

Trece moede
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Figure 20-5. State Trace Specification Menu

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

State Analyzer Measurement Example ~ HP 1650B/HP 1651B
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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.

¢. Place the carsor on the field to the right of the a under the label
ADDR and press SELECT.

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

Your trigger specification now states: "While storing anystate trigger on

*2" once and then store anystate.”
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Ersnches

g Sters - eny stete-
- . Coent
Prestore

Figure 20-6. State Trace Specification

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

HP 1650B/HP 1651B State Analyzer Measurement Example
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Acquiring the Since you want to capture the data when the microprocessor sends

Data address 0000 on the bus after power-up, you press the RUN key to armw
the state analyzer and then force a reset of your circuit. When the resey
cycle ends, the microprocessor should send address 0000 trigger the
state analyzer and switch the display to the STATE LISTING menu.

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

GEoooSTeTE] - [Stets Listins ]

0006
0005
-0004
~0003
0002
0001
40000}
40001
40002
+0003
40004
40005
0006
0807
*0008

Figure 20-7. Reset Vector Fetch Routine

Now is the time to load the state measurement demo file from the disc
if you wish. The file name is STATEDEMO. Refer to "Load
Operation” in chapter 6 if you need a reminder on how to load a file.

State Analyzer Measurement Example HP 1650B/HP 1651B
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L ma
The State The state listing displays three columns of numbers as shown:

Listing

0000
osce
803C
OOFF

g

11111

Figure 20-8. State Locations

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

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

The third columm of numbers are the states (listed in HEX) the state
analyzer sees on the data bus. This column is labeled DATA.

HP 1650B/HP 1651B State Analyzer Measurement Example
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Finding the
Answer

Your answer is now found in the listing of states + 0000 through
+ 0004.

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

In order for the 68000 to do this, the software design calls for the reset
vector to:

1. set the stack pointer to 04FC, and
2. read memory address location 8048 for its first instruction fetch.

Therefore, you are interested in what is on both the address bus and
the data bus in states 0 through 3.

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

You then look at states 2 and 3. You see that the next two address
locations are 4 and 6, which is correct, and the data found at these
locations is 0000 and 8048, which is also correct.

+ 0000 000000 0000
+ 0001 000002 O4FC
+ 0002 000004 0000
+ 0003 000006 8048
+ 0004 008048 3E7C

State Analyzer Measurement Example HP 1650B/HP 1651B
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So far you have verified that the microprocessor has correctly
performed the reset vector search. The next thing you must verify is
whether the microprocessor addresses the correct location in ROM
that it was instructed to address in state 4 and whether the data is
correct in this ROM location. From the listing you see that the address
in state 4 is 008048, which is correct, but the instruction found in this
location is 2E7C, which is not carrect. You have found your probiem:
incorrect data stored in ROM for the microprocessor’s first instruction.

+ 0000 000000 0000 (high word of stack pointer location)

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

+ 0002 000004 0000 (high word of instruction fetch location)
+ 0003 000006 8048 (low word of instruction fetch location)

HEHE T

Figure 20-9. incorrect Data
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Summary

You have just learned how to make a simple state measurement with
the HP 1650B Logic Analyzer. You have:

e specified a state analyzer

. ed which probes to connect
e assigned pods 1,2,and 3

o assigned labels

o assigned bits

o specified the J clock

o specified a trigger condition

e acquired the data

o interpreted the state listing

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

Chapter 20 shows you how to use the logic analyzer as an interactive
timing and state analyzer. You will see a simple measurement that
shows you both timing waveforms and state listings and how they are
correlated.

If you have an HP 1651B, you do not have enough channels to
simultaneously capture all the data for a 68000. But, since you probably
aren’t working with 16-bit microprocessors, this example is still
valuable because it shows you how to make the same kind of
measurement on an eight-bit microprocessor.

State Analyzer Measurement Example HP 1650B/HP 1651B
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Mixed Mode Displays
.

Introduction

This chapter shows you both a timing/state and a state/state mixed
mode display. The detailed operation of each individual type of display
is in their respective chapters. Only the unique features of the mixed
modes displays are given here.

I
Accessing Mixed You can access mixed mode displays when both analyzers are on and

Mode Displays

HP 1650B/HP 1651B
Front-Panel Reference

Count is set to Time in the State Trace Specification menu. Mixed

mode displays are only available for two state analyzers or one timing
and one state analyzer. To display mixed mode, place the cursor on the
field in the upper left corner of the display and press SELECT. When
the pop-up appears you will see the Mixed mode option. Place the
cursor on this option and press SELECT. When the pop-up closes,
mixed mode will be displayed.

Mixed Mode Displays
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Timing/State
Mixed Mode
Display

Mixed Mode Displays

212

When both timing and state analyzers are on you can display both the
State Listing and the Timing Waveforms simultaneously as shown.

The data in both parts of the display can be time-correlated as long as
Count (State Trace menu) is set to Time.

ispley  GUOSOSIATE~ Stete Listiag

Lavel > [ROBR—TBa¥a | Yiwe ]
fese > e ew [ oz ]

1844
kiokbis
ss.888¢

<0801

000834

SB000TIING ~ Tiaing Mmveferws X ta Trigger
Tim/tv oeiey D to Trigger
[ x

Figure 21-1. Timing/State Mixed Mode Display

The markers for the State Listing and the Timing Waveform in time- .
correlated Mixed Mode are different from the markers in the
individual displays. You will need to place the markers on your points
of interest in the time-correlated Mixed Mode even though you have
placed them in the individual displays. )

HP 1650B/HP 16518
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State/State
“lixed Mode
Jisplay
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‘When two state analyzers are on, the logic analyzer will display both
state listings as shown below. Data from state machine 1 is the data
with the normal memory location columas 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.

To time-correlate data from two state machines, you must set the
Count (State Trace menn) for both machines to Time.

“0004 <
+0018 0396 ED 487.4 43 OPCOOE FETCH
40019 0357 n 680 as OPCODE FETCH
*0020 008 E2 920 as  1/0 READ
+0021 o3 [ 7.24 us OPCODE FETON
*0022 306 » 660 as OPCODE FETCN
& 6009 62 920 ns 1/0 MRITE
*0024 0396 ED 469.2 us OPCODE FETCH
0025 o7 8 640 as OPCODE FETOH
*0026 6008 80 520 ns 170 READ

Figure 21-2. Dual-State Machine Mixed Mode Display

The markers for a State/State time-correlated Mixed Mode will be the
same as the markers placed in each of the individual State Listings.

Mixed Mede Displays
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Time-Correlated The HP1650B/51B Logic Analyzers can time-coirelate data between

Displays the timing analyzer and the state analyzer (see Timing/State Mixed
Mode Display) and between two state analyzers (see State/State Mixe.
Mode Display). In order for the logic analyzer to time-correlate data,
the Count in the State Trace menu must be set to Time before you start
an acquisition.

The logic analyzer uses a counter to keep track of the time berween 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.

Mixed Mode Displays HP 1650B/HP 1651B
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Timing/State Measurement Example
|

introduction

HP 1650B/HP 1651B
Front-Panel Reference

In this chapter you will learn how to use the timing and state analyzers

mmcuvelybysemngupthelogxcmlyzertomakeample
measurement. We give you the measurement results as actually

measured by the logic analyzer, since you may not have the same circuit
availabie.

The exercise in this chapter is organized differently than the exercises
in the two previous chapters. Since you have already set up both the
timing and state analyzers, you should be ready to set them up for this
measurement by looking at the menu pictures.

Any new set-ups in this exercise will be explained in task format steps
like the previous chapters.

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getring Started Guide. If you can set up
cach menu by just looking at the menu picture, go ahead and do so. If
you need a reminder of what steps to perform, follow the numbered
steps. If you still need more information about "how," use the lettered

steps.

When you have finished configuring the logic analyzer for this exercise,
you can load a file from the operating system disk. This file configures
the logic analyzer the same way it is configured for this exercise. It also
loads the same data acquired for this exercise so you can see what it
looks Eke on screen.

In order to learn how to conﬁgnre the logic analyzer, we recommend
that you follow the exercise to "Acqmnng the Data" before loading the
file from the disk.

You can also compare your configuration with the one on the disk by

printing it (if you have a printer) or making notes before you load the
file.

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

with the circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only

Timing/State memory). When you turn your circuit on for the first time, your circuit

Anal yzer doesn’t work properly. You have checked the power supply voltages

and the system clock, and they are working properly.

Sin'cethccircuithasneverworkedbefore,youandthcsoftwarc
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.

R

What Am | To see what might be causing the failure, you decide to start where the

Going to microprocessor goes to the routine that starts at address 8930. The first
thing you check is whether the microprocessor actually addresses

M ?

easure: ~ 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:

o whether the microprocessor addresses location 8930
o whether all the addresses within the routine are correct
o whether all the data at the addresses in the routine are correct

If the routine is correct, the state listing will display:

+ 0000 008930 B(3C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 BO3C
+ 0004 00892E 6IFA

Timing/State Measurement Example HP 1650B/HP 16518
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How Do | In order to make this measurement, you must configure the logic

nfi analyzer as a state analyzer because you want to trigger on a specific
Co gure the state (8930). You also want to verify that the addresses and data are

Logic Analyzer? urrectin the states of this routine.

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

Sgsten Coafigursiien
Sasiyzer 1 satigaer 2

unsssigned Poss

Figure 22-1. System Configuration Menu

HP 1650B/HP 1651B Timing/State Measurement Example
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Configuring the  Now that you have configured the system, you are ready to configur
State Analyzer the state analyzer. Configure the STATE FORMAT

SPECIFICATION menu as shown:
[FE000STATE )~ State Farmat Spacification
Cleck
s,
Ciocx _Ported Bed 3 Ded 2 Sod 1
[> 6C as | | T B hail 4 1 m. ]
i Cleck ) ___Cleck 1L Cleck ]
Aetaviyy >
Ledel Po) tS... 87 ....0 1S .... 87 ... 0 ... 68 .... 0
[ADOR : eecessavsssssess] 1. ——|
TA E ........ ” ..... L.“’. | [ITYYYTY cosascens
—off=
—0ff~]
™01 § )
e -]
wlf -
i -
<Gl f=

{

Figure 22-2. State Format Specification Menu

Configure the STATE TRACE SPECIFICATION menu as shown:

[EECOCSTATE ]~ Stete Trace Specificatism
Trace mece [_Singis ]

Sequence Levels . Areed by

Mbile stering ~ eny stete” CRen 1

Tragger an ~e~ | et -
erancres

Slere “ eny stete”

Cownt
Prastore

Lepel >

Sase > [iex_ 1 wex ]

Figure 22-3. State Trace Specification Menu
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Connecting the  Arthis point, if you had a target system with a 68000 microprocessor,

Probes you would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you will hook the probes to your
system accordingly.

« Pod 1 probes 0 through 15 to the data bus lines DO through D15

¢ Pod 2 probes 0 through 15 to the address bus lines A0 through
Al5

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

e Pod 1, CLK (J clock) to the address strobe (LAS)

L]
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 menn.

We'll assume this is what happens in this example.

HP 1650B/HP 1651B Timing/State Measurement Example
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Finding the You look at this Iisting to see what the data is in states + 0000 through
Problem + 0004. You kmow 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 B(3C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 B@3C
+ 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.

EBE008TATE ] - '
nerxers

-“0007 0088CA OOFF

~0006 D08ect 8730

-000S 0O8aCE BE?

“0004 00BEFE &£73

~0003 008900 3000

0002 0004F4 0000

e

w001 ocoess2  oofF — Incorrect Data
+0002 008934

<0003 008938

+0004 000926 SIFR

40005 000930

+0006 000aF 4 0000

«0007 0004F6 0630

40000

Figure 22-4. Incorrect Data
Timing/State Measurement Example HP 1650B/HP 16518
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What
Additional
Measurements
Must | Make?

HP 1650B/HP 1651B

Front-Panel Reference

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 sec what is happening on the address and data buses
during this routine in the time domain.

In order to see the time domain, you need the timing analyzer. -

Since the problem exists during the routine that starts at address 8930,
you decide you want to see the timing waveforms on the address and
data bus when the routine is running. You also want to see the control
signals that control the read cycle. You will then compare the
waveforms with the timing diagrams in the 68000 data book.

Your measurement, then, requires verification of:

e correct timing of the control signals
e stable addresses and data during the memory read

The control signals you must check are:

e system clock

o address strobe (AS)

o lower and upper data strobes (LDS and UDS)
o data transfer acknowiedge (DTACK)

o readfwrite (R/W) :

Timing/State Measurement Example
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How Do | In order to make this measurement, you must re-configure the logic

Re-Configure analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 asa

. state analyzer since you will use the state amalyzer to er on address
the Logic 8930, you e

2
Analyzer? Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown:
uUnassigned Podes
#
Figure 22-5. System Configuration Menu
|

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

Timing AnalyZer | pog4bit 0 to address strobe (AS)
Probes o Pod 4 bit 1 to the system clock
o Pod 4 bit 2 to low data strobe (LDS)
o Pod 4 bit 3 to upper data strobe (UDS)
o Pod 4 bit 4 to the read/write (R/W)
o Pod 4 bit 5 to data transfer acknowiedge (DTACK)
e Pod 5 bits 0 through 7 to address lines A0 through A7
o Pod 5 bits 8 through 15 to data lines DO through D7

Timing/State Measurement Example HP 1650B/HP 168518
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Configuring the  Now that you have configured the system, you are ready to configure

Timin the timing analyzer. Configure the TIMING FORMAT
ming Anaerr SPECIFICATION menu as shown:

[E5050TING) ~ Taming Fermel Speciticatien

L{T ) (TR
L ka ¥ T
activity >
Lepel Pel 1S ... 87 ...

Figure 22-6. Timing Format Specification Menu

Configure the TIMING TRACE SPECIFICATION as shown.

[E30CCTITNG |= Timing Trace Specificatien
Trace moas__Singls |

frmed by fcouis{tion moge [TTansitioesl ]
Love) > [ELGF Wes  Jips  Juoo  Jotack Jaom  Javor Joaia )

Bass > Hex L Wew Hex X X hox [T
Fand
Potters [ x Y x L w Jw L x Lo o]

I srosent tor (3]

Toaen f2nd
cepe X X1 - T . ¥ T . 1 .. X ..}

Figure 22-7. Timing Trace Specification Menu
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L s
Setting the

Timing
Analyzer
Trigger

State Analyzer
Amms Timing

Anatyzer

Your timing measurement requires the timing analyzer to display the
timing waveforms present on the buses when the routine is running,
Simce you triggered the state analyzer on address 8930, you want to

trigger the timing analyzer so the timing waveforms can be time
correlated with the state listing.

To set up the logic analyzer so that the state analyzer triggers the
timing analyzer, perform these steps:

1. Display the TIMING TRACE SPECIFICATION menu.
2. Place the cursor on the Armed by field and press SELECT.

3. Place the cursor on the 68000STATE option in the pop-up and press
SELECT.

Your timing trace specification should match the menu shown:

Taming Trees specificstisn
Trace mose[_Singie ]
armec oy Acquisttien meee [TTaoviTionss )

recrern X I T T T o o)
sroseat tor [5]

Then {tao
Eoge L. X __ & . N . X . T 1T I

Figure 22-8. Armed by 68000 STATE

Timing/State Measurement Example HP 1650B/HP 16518

22-10

Front-Pane! Reference



Time Correlating In order to time correlate the data, the logic analyzer must store the
the Data timing relationships between states. Since the timing analyzer samples
asynchronously and the state analyzer samples synchronously, the logic

analyzer must use the stored timing relationship of the data to

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 menn.

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.

[EECO00ETRTE |- Stale Trace Specificalion

Trece meoe

Sequance Levels

| While stering ” esy stete”
Trigger en s~ 1 times
Stere “ eny stete”

Armec by

Prancnes
Count

Prastors

Level >
[uex _Toex ]

Figure 22-9. Count Set to Time
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Re-Acquiring After you connect the probes of pods 4 and 5 to your circuit, all you
the Data have to do is press RUN. When the logic analyzer acquires the data it
’ switches the display to the STATE LISTING menu uniess you switched
one of the other menus to the timing analyzer after reconfiguring the
STATE TRACE menu. Regardless of which menu is displayed, change
the display to the Mixed mode.

Mixed Mode The Mixed mode display shows you both the STATE LISTING and
Display TIMING WAVEFORMS menus simultanecusly. To change the
display to the Mixed mode:

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

2. Place the cursor on Mixed mode and press SELECT. You will now
see the mixed display as shown:

rined Noce)

Sispioy GBOGCSTIATE - Stete Listing

Sese > haw 1 waw | Fer ]
«0003 90690C 3000 1.28 o8
0002 0004F 4 0000 1.24 w3
0001 0004FE 8930 1.24 us

§ko000) 008930  803C 1.24 us

«0001 008932 OOFF 1.24 us
40002 c08g34 6778 1.28 us
#0003 008936  ©O3T 1.24 us

SB00OTINNG =~ Timing Mnveferms X to Trigger O s
0 o Trigger

Figure 22-10. Mixed Mode Display
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Interpreting the  In the Mixed mode display the state listing is in the top half of the

Display screen and the timing waveforms are in the lower half. The important
thing to remember is that you time correlated this display so you conld
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 listingis -

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
cach of the address and the data. To see all the data and addresses in

the ttming waveform part of the display, you must overlap them.

7 = Daspley  GOUBOSTATE~ Stete Listing
Ledel > [ABBR Y OATA I Time |

Sese > [TWax 1 Wex | Wer |
0003

0002 aoodra
1
¥E2sss)
«0001
0002

+00C3

- ot v oo ms ow
IR
NN

ADA??‘A‘”
cEEECECCC
Seuasnn

SE00CTING =~ Timing Meveterms X to Trigper o_§}

] 0 to Trigger

L=

Tim /04y oeley

Figure 22-11. Interpreting the Display
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Overlapping Since you see nothing wrong with the timing waveforms so far, you

Timing think unstable data may be on the data lines during the read cycle. In
order to sec 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.

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

3. Repeat step 2 except overlap the data bits.

GO00OTING ~ Timing Msvetoras X 1 Trigger | 5 s
Timaiv (500 5] Datay 0 to Trigger

Figure 22-12. Overlapping Timing Waveforms
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Finding the As you look at the overlapping waveforms, you notice there are

Answer 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.

Bisplsy  SDONOSTATE~ Steis Listisg

Lepe) > [mpoR TToATa J  Time |
8ose > [ “wev [ Mex § el ]

0003 000500 3000 1.25 o
0002 O00Fd 0000 1.2¢ ot
~0001 0004FE 930 1.24 ws
§fcoc) oome3c 90X 124 us
+0001 000532 OOFF 1.24 us

Unstable Data

Figure 22-13. Unstable Data

HP 1650B/HP 1651B Timing/State Measurement Example
Front-Panel Reference 22-15



Summary You have just learned how to use the timing and state analyzers
interactively to find a problem that first appeared to be a software
problem, but actually was a hardware problem.

You have learned to:

e trigger one analyzer with the other
o time correlate measurement data
e interpret the Mixed mode display
e overlap timing waveforms

If you have an HP 1651B, 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 measorement on an
eight-bit microprocessor.

Timing/State Measurement Example HP 1650B/HP 1651B
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Error Messages

Introduction

HP 1650B/HP 1651B
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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

Jvisori

The messages are listed in alphabetical order and in bold type.

Acquisition aborted. This message is displayed whenever data
acquisition is stopped.

At Jeast 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 1650B/51B configuration file is specified for an
antoload file and the logic analyzer is powered up.

Autoscale aborted. This message is displayed when the STOP keyis
pressed or if a signal is not found 15 seconds after the initiation of
autoscale. )

BNC is being nsed 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.

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.

Error Messages
A1



Error Messages
A-2

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 disk-check disk. The HP 1650B/51B 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 1650B/51B will only read up to the first spared disk.

Hardware ERROR: trace point in count block. Indicates the data from
the last acquisition is not reliable and may have been caused by a
bardware problem. Repeat the data acquisition to verify the condition.
If this message re-appears, the logic analyzer requires the attention of
service personnel.

Insufficient memory to load IAL - load aborted. This message
indicates that there is nota block of free memory large enough for the
inverse assembler you are attempting to Joad even though there may be
cnough memory in several smaller blocks. Try to load the inverse
asscmbler again. If this load is unsuccessful, load the configuration and
inverse assembler separately.

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 disk. A new disk 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.

HP 1650B/HP 1851B
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No room on destination-file not copied. Indicates the destination disk
doesn’t have enough room for the file you are attempting to copy. Try
packing the disk and repeating the copy operation. If this is
unsuccessful, you will need to use a different disk.

(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. Indicates the amount of time remaining
until acquisition is complete in Glitch mode.

Search failed - O pattern not found. Indicates the O pattern does not

exist in the acquired data. Check for a correct O marker pattern

specification

Search failed - X pattern not found. Indicates the X pattern does not

exist in the acquired data. Check for a correct X marker pattern
Hicati .

Slow Clock or Waiting for Arm. Indicates the state analyzer is waiting
for a clock or arm from the other machine. Re-check the state clock or
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 preseat 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 speciﬁahon. 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.

Emror Messages
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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 Remaininrg 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 valie
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 kas not occurred
(timing analyzer only).

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 labe! 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.

Error Messages HP 1650B/HP 1651B
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Warning: No clock edge in other clock, added clock edge. This message
only occurs in a state analyzer using mixed or demultiplexed clocks. It
indicates there is no edge specified in either the master or slave clock.
There must be at least one edge in each of the clocks.

Warning: Symbol memory full. Max 200 symbols. Indicates an attempt
to store more than 200 symbols.

‘Warning: Run HALTED due to variable change. Indicates a variable
has been changed during data acquisition in the continuous trace
mode. The data acquisition will be balted 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
A-5






Installation and Maintenance

introduction

Initial
Inspection
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This appendix contains information and instructions necessary for
preparing the HP 1650B/51B 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. Maintenance that
you can do as an operator is included in this appendix.

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 section 1
of this manual An overview of the self-test procedure is in Appendix C
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 mecbanical 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 settlemeat.

instaliation and Maintenance
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Operating You may operate your logic analyzer in a normal lab or office type

Environment eavironment without any additional considerations. If you intend to use
it in another type of environment, refer to Table D-2 in Appendix E for
complete operating environment specifications. Note the
non-condensing humidity limitation. Condensation within the
instrument cabinet can cause poor operation or malfunction.
Protection should be provided against temperature extremes which
cause condensation.

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.

S
Storage and This instrument may be stored or shipped in environments within the

o Temperature: —40°Cto + 75°C
o Humidity: Upt090% at 65°C
e Altitude: Up to 15,300 meters (50,000 fect)

Tagging for  If the instrument is to be shipped to a Hewlett-Packard office for .
Service scrvice 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 tnstrument is to be shippedto a
Hewlett-Packard office for service, tag the instrument (see "Tagging for
Service” in this appendix). Mark the container FRAGILE to ensure
careful handling. In any correspondence, refer to the instrument by
model number and full serial number.

instaliation and Maintenance HP 1650B/HP 1651B
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Other Packaging The following general instructions should be followed for repacking
with commercially available materials.
1. Wrap the instrument in heavy paper or plastic.

2. Use a strong shipping container. A double-wall carton made of
350 Ib. test material is adequate.

3. Use a layer of shock-absorbing material 70 to 100 mm (3to 4
inches) thick around all sides of the instrament to firmly cushion
and prevent movement inside the container. Protect the control
panel with cardboard.

4. Seal the shipping container securely.
5. Mark the shipping container FRAGILE to casure careful

handling.
6. In any correspondence, refer to the instrument by model number
and full serial number.
. )
Power The HP 1650B/51B requires a power source of either 115 or 230 Vac
Requirements —-2%to + 10%; single phase, 48 to 66 Hz; 200 Watts maximum
power.
HP 1650B/HP 1651B installation and Maintenance
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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
mstrument cabinet. The type of power cable plug shipped with the
instrument depends on the country of destination. Refer to Table B-1
for power plugs and HP part numbers for the available plug

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
& protective conductor (grounding). Grounding one conductor
of a two conductor outlet does not provide an instrument
ground.

Warning % BEFORE CONNECTING THIS INSTRUMENT, the protective

instaliation and Maintenance  HP 1650B/HP 16518
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Table B-1. Power Cord Configurations
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of 1ho squigment.

CARLE LENGTH
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Removing Your logic analyzer is shipped with a protective yellow shipping disk in
Yeliow 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
Shipplng Disk figure B-1. The yellow shipping disk will pop out part way so you can
pull it out of the disk drive.

X 1

|

Figure B-1. Removing Yellow Shipping Disk

instaliation and Maintenance HP 1650B/HP 1651B
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Selecting the
Line Voltage

Caution w,

HP 1650B/HP 1651B
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The line voltage selector has been factory set to the line voltage used in
your country. It is a good idea to check the setting of the line voltage
selector so you become familiar with what it looks like. If the setting
needs to be changed, follow the procedure in the next paragraph.

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

Figure B-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.

Installation and Maintenance
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Checking for If you find it necessary to check or change fuses, remove the fuse

the Correct module and look at each fuse for its amperage and voltage. Refer to
figure B-3 to locate the 115 V and 230 V fuse locations. To remove the

Fuse fuse module, carefully pry at the top center of the module (sec figure

B-2) until you can grasp and pull it out by hand.

3.@ A FUSE 3.0 A FUSE

Figure B-3. Chedking for the Correct Fuse

Applying Power When power is applied to the HP 1650B/51B, a power-up self test will
be performed automatically. For information on the power-up self test,
refer to Appendix C and Section 3 of the Service Manual.

A

Loading the Before you can operate the instrument, you must load the operating

Operating system from the operating system disk. You received two identical
operating system disks. You should mark one of them Master and store

System it in a safe place. Mark the other one Work and use only the work copy.
This will provide you with a back-up in case your work copy becomes
corrupt.

Caution “ To prevent damage to 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.

instaflation and Maintenance HP 1650B/HP 16518
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—
Installing the  To load the logic analyzer’s operating system, you must install the disk
Operaﬂng as shown below before you turn on the power. When the disk snaps

into place, the disk eject button out and you are ready to turn on
System Disk the &cm,m,, “ pops ¥e %

Figure B-4. Installing the Operating System Disk

The Jogic analyzer will read the disk and load the operating system. It
will also run self-tests before it is ready for you to operate.

HP 1650B/HP 16518 Instaliation and Maintenance
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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.

Figure B-5. Line Switch

|
Iintensity 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

Io“&\\ @mmmmm (@ _
&  Mmmmm

©-==-=‘—_~—u=.==

OMNDFDR

Figure B-6. intensity Control
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Power-Up When you turn on the logic analyzer, it performs a series of self-tests.
Self-Test When it has successfully completed these tests, it loads the gperating
. system into memory from the disk.

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

System Configeretien

Reatgzer 1 . Beeigzer 3
Nome ! Uasssigned Pods

Type: Tope: [ OTF ] T
~

Psd @
J

l

Figure B-7. System Configuration Menu

Note # This is the HP 1650B System Format Specification menu. If you have
an HP 1651B, pod 1 will be assigned to analyzer 1 and pod 2 will be

assigned to analyzer 2. There won’t be any pods in the Unassigned
Pods area of the display.

HP 1650B/HP 1651B installation and Maintenance
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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.

instaliation and Maintenance HP 1650B/HP 1651B
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Operator Self-Tests

C

T

Introduction

Self-Tests

Power-Up
Seif-Test
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This appendix gives you an overview of the self tests the logic analyzer
runs when you turn it on. You can also access the self tests from the /O
menu. This appendix is not intended to provide service information,
bmtoacquaintyonw&ththemlfscrviceisrequied,itshonldbe
performed by qualified service personnel.

The power-up self test is a set of tests that are automatically performed
when you apply power to the logic analyzer. You may perform the self
tests individually to have a higher level of confidence that the
instrument is operating properly. A message that the instrument has
failed a test will appear if any problem is encountered during a test.
The individual self tests are listed in the self test menu which is
accessed via the I/O menu. The HP 1650B/51B self tests are on the
operating system disk and the disk is required to run the tests.

The power-up self test is automatically initiated at power-up by the

HP 1650B/51B Logic Analyzer. The revision aumber of the operating
system ﬁrmwareisgivenind:eupperrightofthescrecndmingthe
power-up sclf test. As each test is completed, either "passed” or "failed”
will be displayed before the name of the test as shown.

PERFORMING POWER-UP SELF TESTS

passed ROM test
passed RAM test ,
passed Interrupt test
passed Display test
passed Keyboard test
passed Acquisition test
passed Threshold test
passed Disk test

LOADING SYSTEM FILE

Operator Self-Tests
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As indicated by the last message, the HP 1650B/51B will automatically
load the operating system from the disk in the disk drive. If the
operating system disk is not in the disk drive, the message "SYSTEM
DISK NOT FOUND" will be displayed at the bottom of the screen and
"NO DISK" will be displayed in front of disk test in place of "passed.”

If the "NO DISK™ message appears, insert the operating system disk
into the disk drive, and press any front-panel key.

Selectable Self Seven self tests may be accessed individually in the Self

T Test menu. The seven selectable self tests are:

Data Acquisition
RS-232C

External Trigger BNCs
Keyboard

RAM

ROM

Disk Drive

Cydle through all tests

Toselect 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 Execute 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.

® & &6 & 0 0 0 o
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Specifications and Operating
Characteristics

Introduction This appendix Lists the specifications, operating characteristics, and
supplemental characteristics of the HP 1650B and HP 1651B Logic
Analyzers.

Specifications

Probes Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy:
Voltage Range Accuracy
—20Vio+20V  +150mV
—99Vi0-21V +300mV
+21Vio+99V  —300mV
—
State Mode Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on

the HP 1651B). With time or state counting, minimum time between
states is 60 ns. Both mixed and demnltiplexed clocking use master-siave
clock timing; master clock must follow slave clock by at least 10 ns and
precede the next slave clock by 50 ns.

Clock Pulse Width: > 10 ns at threshold.

Setup Time: Data must be present prior to clock transition, =10 ns.

HP 1650B/HP 1651B Specifications and Operating Characteristics
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Hold Time: Data must be present after rising clock transition; 0 ns.

Data must be present after falling clock transition, 0 ns (HP 1651B);
data must be present after falling L clock transition, 0 ns (HP 1650B);
data must be present after falling J, K, M, and N clock transition, 1 ns
(HP 1650B).

Timing Mode Minimum Detectable Glitch: 5 ns wide at the threshold.

Characteristics

Probes 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: —9.9to + 9.9 volts in 0.1 V increments.

Threshold Setting: Threshold levels may be-defined for pods 1 and 2
individually (HP 1651B). Threshold levels may be defined for pods 1,2,
and 3 individually and one threshold may be defined for pods 4 and 5
(HP 1650B).

Minimum Input Overdrive: 250 mV or 30% of the input amplitude

Maximum Voltage: =40 volts peak.
Dynamic Range: =10 volts about the threshold.

Specifications and Operating Characteristics HP 16508/HP 1651B
D-2 Front-Panel Reference



Measurement Analyzer Configurations:
Configurations
Analyzer 1 Analyzer2
Timing Ooff
Ooff 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 nnassigned. The
HP 1650B contains 5 pods; the HP 1651B contains 2 pods.
L

State Analysis
Memory

Trace
Specification

HP 1650B/HP 1651B
Fromt-Pane! Reference

Data Acquisition: 1024 samples/channel.

Clocks: Five clocks (HP 1650B) or two clocks (HP 1651B) are available
and can be used by cither 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 zach clock.

Clock Qualifier: The high or low level of four ORed clocks (HP 1650B)
or one clock (HP1651B) can be ANDed with the clock specification.
Setup time: 20 ns; hold time: S ns.

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 0s and/or 1s). One

rangcterm:savaﬂableand:sasmgnedtotheﬁrststateanalyzcrmed
on. The maximum size is 32 bits.

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 analyzcrwxllrestart 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
specifics the states that are to be stored.

Enpable/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 Tagping: Counts the number of qualified states between each

stored state. Measurement can be shown relative to the previous state
or relative to trigger. Maximum count is 4.4 X (10 to the 12th power).

Time Tagging: Mcasures the time between stored states, relative to
cither the previous state or the trigger. Maximum time between states is

48 hours.
With tagging on, the acquisition memory is halved; minimum time
between states is 60 ns.

Specifications and Operating Characteristics HP 1650B/HP 1651B
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Symbols

Timing Analysis

Transitional
Timing Mode

Glitch Capture
Mode

HP 1650B/HP 1651B
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'Pattern Symbols: User can define a mnemonic for the specific bit

pattern of a label. When data display is SYMBOL, mnemonic is
displayed where the bit pattern occurs. Bit pattern can include 0s, 1s,
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 Os and 1s. When data display is SYMBOL, values within the
specified range are displayed as mnemonic + offset from base of range.

Number of Pattern and Range Symbols: 200 total. Symbols can be
down-loaded over RS-232C.

Sample is stored in acquisition memory only when the data changes. A
time tag stored with each sample allows reconstruction of 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: 1024 ps.

Data sampie and gfitch information 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.

Specifications and Operating Characteristics
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Waveform Display Sec/div: 10 s to 100 s; 0.01% resolution.

Delay: ~ 2500 s to 2500 s; presence of data dependent on the number
of transitions in data between trigger and trigger plus delay
(transitional timing).

Accomulate: Waveform display is not erased between successive
acquisitions.

Overlay Mode: Multiple channels can be dfsplayed on one waveform
display line. Primary use is to view summary of bus activity.
Maximum Number of Displayed Waveforms: 24

- Channel-to-Channel Skew: 4 ns typical.

Time Interval Accuracy: = (sample period + channel-to-channel skew
+ 0.01% of time interval reading).

Trigger Asynchronous Pattern: Trigger on an asynchronous pattern less than
Specification or greater than specified duration. Pattern is the logical AND of
: 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 10ns
or 0.01% resolution, whichever is greater. Accuracyis + O nsto — 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. Accuracyis + 20 nsto — 0 ns. Trigger occurs at the end of
the pattern.

Glitch/Edge Triggering: Trigger on glitch or edge following vakid
duration of 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.

Specifications and Operating Characteristics HP 1650B/HP 16518
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Measurement
and Display
Functions

Autoscale (Timing
Analyzer Only)

Acquisition
Specifications

Labels

Indicators

HP 1650BMP 16518
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Autoscale searches for and displays channels with activity on the pods
assigned to the timing analyzer.

Arming: Each analyzer can be armed by the run key, the other
anaiyzer, or the external trigger in port.

Trace Mode: Single mode acquires data once per trace specification;
repetitive mode repeats single mode acquisitions until stop is pressed
or until 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.

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.

Activity Indicators: Provided in the Configuration, State Format and
Timing Format menus for identifying high, low, or changing states oa
the inputs.

Markers: Two markers (X and 0) are shown as dashed Iines on the
Timing Waveforms display. ‘ .

Trigger: Displayed as a vertical dashed line in the timing waveform
display and as Iine 0 in the state listing display.

Specifications and Operating Characteristics
D-7



Marker Functions

Run/Stop
Functions

Data Display/Entry

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
(tme tagging on).

Delta States (State Analyzer Only): The X and 0 markers measare 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 2
pattern before or after the X marker. '

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: Starts acquisition of data in specified trace mode.

Stop: In single trace mode or the first run of a repetitive acquisition,
STOP halts acquisition and displays the current acquisition data. For
subsequent runs in repetitive mode, STOP halts acquisition of data and

does not change current display.

Display Modes: State listing State waveform; State chart; State .
compare; 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, ASCI (display only) and
User-defined symbols.

Specifications and Operating Characteristics HP 1650B/HP 1651B
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State Compare
Mode

State X-Y Chart
Display

State Waveform
Display

HP 1650B/HP 1651B
Front-Panel Reference

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
toa 1, 0, or don’t care.

Compare Image Boundaries. Each channel (column) in the compare
image can be enabled or disabled via bit masks in the compare image.
Upper and lower ranges of states (rows) in the compare image can be
specified. Any data bits that do not fall within the enabled channels and

the specified range are not compared.

Stop Measurement. Repetitive acquisitions may be halted when the
comparison between the current state acquisition and the current

compare image is equal or not equal.

Displays. Compare Listing display shows the compare image and bit
masks. Difference Listing display highlights differences between the
current state acquisition and the current compare image.

Plots value of specified label (on y-axis) vs. states or another label (on
x-axis). Both axes can be scaled by the user.

Markers. Correlated to state Listing, state campare, 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.

Displays state acquisition in waveform format.

States/div. 1 to 104.

Delay. 0 to 1024.

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 summary of bus activity.

Specifications and Operating Characteristics
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Maximum Number of Displayed Waveforms. 24. _

Markers. Correlated to state listing, state compare, and state chart
displays. Available as pattern, time or statistics (with time counting on),

and states (with state counting on).
L
Operating Temperature: Instruments, 0° to 55° C ( + 32° to 131° F); probes and
Environment cables, 0° to 65° C ( + 32° to 149° F). Recommended temperature

range for disk media, 10° to 50° C ( + 50°to 122° F).

Humidity: Instruments up to 95% relative humidity at + 40° C; (104°
F). Recommended humidity range for disk media, 8% to 80% relative
bumidity at + 40° C ( + 104°F).

Altitude: To 4600 m (15,000 ft).
Vibration

Operating: Random vibration 5-500 Hz, 10 minutes per axis,
= 241 g (rms).

Non-operating: Random vibration 5-500 Hz, 10 minutes per axis,
= 241 g (rms); and swept sine resonant search, 5-500 Hz0.75 g
(0-peak), 5 minute resonant dwell @ 4 resonances per axis.

Weight: 10.0 kg (22 Ibs) net; 182 kg (40Ibs) shipping.
Power: 115V/230V, 48-66 Hz, 200 W max.

Specifications and Operating Characteristics HP 1650B/HP 1651B
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Dimensions

Notes: 1. Dimensions are for general information only. If dimensions
are required for building special enclosures, contact your
HP fieid engineer.

2. Dimensions are in millimeters and (inches).
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Microprocessor Specific Measurements
—

introduction This appendix contains information about the optional accessories
available for microprocessor specific measuremeats. 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
logic analyzer to your microprocasor under test. Most of the

Measurements preprocessor modules require the HP 10269C Geaeral Purpose Probe
Interface. The preprocessor dumptmnsmthefollowmgsectxons
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 assembiler 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 E-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.

HP 1650B/HP 1651B Microprocessor Specific Measurements
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[BB5005TATE] - [siate Tiatig ) CIOvSas )0, x 1o Trigger
ferxers [_Tise ) Tise 0 to Trigger

Tise X to 0 -]

LeeY > finamonic I
Bese > | nex hex il

«0002 0004 ORI.D 830,00 »
~0001 0004FE 0830 progrem: resc 1.24 w3 28
§ +0000 00093c OWP.8  8FF.DO 1.28 us ]
<0001 000932 OOFF progrea reed 1.24 us 3
000934 £E0.8 0OR92E 1.20 us 30

008938 ONP.8 wee DO 1.24 us 30

00002 OSR.B  00N92R 1.76 us 30

40805 009830 003C snused prafeteh 1.24 w 30
40008 900454 0000 pregrem urgte 2.00 us 29
*0007 0004F ¢ 8930 progrem urite 1.48 ws 2
40008 oo Jsv 008BCEEPC ) 1. 22w 30
<0005 ootmar FFOA progran resd 1.24 us 0
+0010 000ECE BSR.8 1.72 us 30
+*0011 oosece BOSC unused prefetch 1.28 us 30

Figure E-1. State Listing with Mnemonics‘

Microprocessors This section lists the microprocessors that are supported by

Suppo rted 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 Isterface. 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 6 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
Hewlen-Packard sales office periodically for availability of new
PrEprocessors.

Microprocessor Specific Measurements HP 1650B/HP 16518
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280 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 + 35pFon

any line

Microprocessor Cycles Identified: Memory read/write

1/O read/write

Opcode fetch

Interrupt acknowledge

RAM refresh cycles
Maximum Power Required: 03 A at + 5V dc, supplied by logic

analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channel probes

HP 1650B/HP 1651B 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
nnc .

Microprocessor Cycles Identified: Memory read/write
/O read/write
Opcode fetch
Interrupt acknowledge
RAM refresh cycles
DMA cycles

Maximum Power Required: 0.1A at + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1851B
E-4 Front-Panel Reference



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
Iine
Microprocessor Cycle Identified: Memory read/write
1/0 read/write
Opcode fetch
Interrupt acknowiedge

Maximnm Power Required: 0.8 A at + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channel probes

HP 1650B/HP 16518 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 acknowicdge
Halt acknowledge
Transfer to 8087 or 8089
CO-ProCcessors

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 + 5V dc, supplied by the logic

analyzer

Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
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80186 or 80C186 CPU Package: 68-pm PGA
Accessories Required: HP 10306G Preprocessor
Maximum Clock Speed: 12.5 MHz clock ontput (25 MHz clock input)
Signal Line Loading: Maximum of 100 k() + 18 pF on any line

Microprocessor Cycles Identified: Memory read/write (DMA and
non-DMA)
I/O read/write (DMA and
non-DMA)
Code fetch
Interrupt acknowiedge
Hait acknowiedge
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)
©r can capture only execated instructions.

Maximum Power Required: 0.08 A at + 5V dc, supplied by system
under test.

Logic Analyzer Required: HP 1650B
Number of Probes Used: Four 16-channel probes

HP 1650B/HP 1651B Microprocessor Specific Measurements
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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 1dentified: 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 + 5V dc, supplied by logic

analyzer. 80286 operating current from
system under test.

. Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
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80386 CPU Package: 132-pin PGA

HP 1650B/HP 1851B
Front-Panel Reference

Accessories Required: HP 10314B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 20 MHz clock output (40 MHz clock input)

Signal Line Loading: Maximum of two 74ALS TTL loads + 35 pF on
any line
Microprocessor Cycles Identified: Memory read/write
/O 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 + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B
Number of Probes Used: Five 16-channel probes

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 + 5V dc, supplied by logic
analyzer .

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channe!l probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
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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
Hah

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 + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channel probes

HP 1650B/HP 1651B Microprocessor Specific Measurements
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68008 CPU Package: 40-pin DIP

Accessories Required: HP 10310B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock input

Signal Line 1 .oading Maximnm of one 74S TTL load + one 74F TTL
load + 35 pF on any line

Microprocessor Cycles Identified: User data readfwrite
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus grant
6800 cycle

Addirional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 04 A at + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
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68000 and 68010  CPU Package: 6¢-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 + 5V dg, supplied by the logic
analyzer
Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

HP 1650B/HP 1651B Microprocessor Specific Measurements
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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 k() + 10 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge

Bus Grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles
inchuding prefetches.

Maximum Power Required: None .
Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
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68020 CPU Package: 114-pin PGA

HP 1650B/HP 1851B
Front-Pane! Reference

Accessories Required: HP 10313G
Maximum Clock Speed: 25 MHz clock input
Signal Line Loading: 100k + 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 acknowiedge

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 1650B
Number of Probes Used: Five 16-channel probes -

Microprocessor Specific Measurements
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68030 CPU Package: 128-pin PGA
“ Accessories Reguired: HP 10316G
Maximum Clock Speed: 25 MHz input

Signal Line Loading: 100 KQ plus 18 pF on all lines except DSACKD
and DSACK1.

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor program read
Bus grant
CPU space accesses inclnding:

- Breakpoint acknowiedge
Access level control
Coprocessor communication
Interrupt acknowledge
Additional Capabilities: The logic analyzer captures all bus cycies,

’ 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 1650B

Number of Probes Used: Five 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
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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: 100 K2 plus 12 pF on all lines.
Microprocessor Cycles Identified:  Data read/write
Opcode/operand fetches
Index offsets

Branch offsets
Irrelevant cycles

Additional Capabilities: The 68HC11 must be operating in the
expanded multiplexed mode (addressing
external memory and/or peripheral devices)
for the logic analyzer to provide inverse
assembly.

Maximum Power Required: None
Logic Analyzer Required: HP 1650B/51B

Number of Probes Used:Two 16-channel probes for sfate analysis and
one to four for timing analysis.

HP 1650B/HP 16518 Microprocessor Specific Measurements
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Load ing Inverse Youload the inverse assembler file by loading the appropriate
Assembler Fileg configuration file. Loading the configuration file automatically loads
the i

Selecting the
Correct File

Loading the
Desired File

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
andprcprocesoraswellasaﬁlcforgeneralpm'poseprobing.ﬁach
inverse assembler filename has a suffix which indicates whether it is for

theHPlO269Candpreptmororgeneralpnrposeprobing.Fot
example, filename C68000_1 indicates a 68000 inverse assembier 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.

Toloadtheinverseasscmblerﬁlcyouwant,inscrttthS—inchdiskyou
received with your preprocessor in the disk drive. Select the' 1/O menu.
In the I/O meny, select DISK OPERATIONS. The logic analyzer will
read the disk and display the disk directory. o

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 1650B/HP 1651B
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Connecting the  The specific preprocessor and inverse assembler you are using
H determines how you connect the logic analyzer probes. Since the
Log'c Analyzer inverse assembler files configure the System Configuration, State
Probes Format Specification, and State Trace Specification menus, you must
connect the logic analyzer probe cables accordingly so that the
acquired data is properly grouped for inverse assembly. Refer to the
specific inverse assembler operating note for the proper connections.

O
How to Display The specific preprocessor and inverse assembler you are using
inverse determines how the inverse assembied data is displayed. When you
press RUN, the logic analyzer acquires data and displays the State
Assembled Listing mezm.

Data

The State Listing menu will display as much information about the
captured data as possibie. 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). Wher 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.

MOST&TE'— (State Listing J( Invesm ) nintmum X=0:

fterkers {Stetistics Velid rumns: foxtmum X=0:
16 of 16 Aversge X-0:

(-2 - B - ]
L

Figure E-2. Inverse Assemble Field

For complete details refer to the Operating Note for the specific
PTeprocessor.
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Copy 5-7,6-1
Copying a File 6-15
Duplicate Disk 5-8,6-1
Format Disk 5-11,6-1
Formatting a Disk 6-7
load 55,6-1,6-11
Pack Disk 5-9,6-1
Pack Disk Operation 6-17
Purge 5-10,6-1
Purginga File 6-14
Repame 5-9,6-1
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Sclectinga 6-4
store 5-5,6-1
Storing to aDisk  6-9
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key 33
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Hexadecimal keys 3-4
hold time D-2

index-3



Hooking Up Your Printer  7-2
. HP-IB
Interface comnector  3-7
printer cables 7-3

1

IOmenu 51
Accessing the 5-1
O Memikey 3-3
L/O Port Configuration menu  5-12
indicators
activity D-7,12-5
disk drive  3-5
markers D-7
trigger D-7
initial inspection B-1
installation B-1
Installation and Maintenance B-1
Installing a Blank Disk 6-6
intensity contro! B-10, 3-6
interface 3-1
Configuring 5-13
HP-IB 513,71
RS-232C 5-14,71
Setting HP-IB for HP Printers 7-4
Setting RS-232C for HP Printers  7-5
Setting RS-232C for Non-HP Printers 7-5
user 1-1,3-1
inverse assembled data
HowtoDisplay E-19
inverse assembler fles
loading E-18

K

keys
CHS (change sign) 34

index-4

Clear Entry 3-3

Display Menu  3-3

Don’t Care 3-3

Format Menu 3-2

Hexadecimal (HEX) 3-4

VO Memu 33

menu 3-2

Roll 3-4,3-16

Run 33

Select 34

Stop 3-3

Trace Menu 3-2
Knob 1-1,34

L

' Label] Value vs. Label Value (State Chart) 184

Label Value vs. States (State Chart) 18-3
Labeling Pods, Probes, and Cables 2-14
labels D-7,9-3
State Format Specification mean 14-3
State Trace 15-22
symbols 9-8
Timing Format Specification meau 9-3
Timing Trace Specification menu  10-6
line
power module B-7, 3-6
switch B-10,3-6
voltage selector B-7,3-6
Load 5-5,6-1
loading a file 6-11

M

machine 3-1

machines 1-2

maintenance B-1
operator’'s B-12
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Making Hardcopy Prints  7-1
marker functions D-8
Delia States D-8
patterns D-8
statistics D-8
time interval D-8
markers
Pattern (state) 164
Pattern (timing) 11-5
Statistics (state) 16-6
Statistics (timing) 11-6
Time (state) 16-6
Time (timing) 11-4
Timing Waveforms menu  11-3
XandO 12-10
master clock 14-10
Maximum Probe Input Voltage 2-9
measurement example
state analyzer 20-1
tinung analyzer 12-1
timing/state analyzer 22-1
measurements
microprocessor E-1
memory
acquisition D-3, 10-4—10-5
depth (glitch) D-5
menu felds
HowtoSelect 3-9
pop-up 3-9
Specify Symbols (state) 14-13
Specify Symbols (timing) 9-8
st/Div (states-per-division) 19-4
State Format Specification 14-3
State Listing menu  16-3
State Trace menu  15-2
System Configuration 4-3
Timing Format Specification 9-3
Timing Trace Specification 10-2
Timing Waveforms menu  11-3
toggle 3-11
menu keys  3-2
menu maps
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state analyzer 13-1
State Chart 13-9-13-10

State Compare 13-5
State Format 13-2

State Listing 134

State Trace 13-3

State Waveform 13-7-13-8
timing analyzer 8-1
Timing Format 8-2
Timing Trace 8-3

Timing Waveform &4

menus

assignment/specification  3-17
Disk Operations  5-3, 6-1

How to Select 3-7

/0 51

1/O Port Configuration 5-12
pop-up 3-9

Specify Symbols (state) 14-7, 14-12
Specify Symbols (timing) 9-7

State Chart 18-1

State Compare 17-1
State Format Specification 14-1

State Listing  16-1

State Trace 15-1

State Waveform 19-1

State Waveforms 19-1

System Configuration 4-1
system level 4-1

Timing Format Specification S-1
Timing Trace Specification 10-1
Timing Waveforms 11-1

mixed clocks 14-11
mixed mode displays 21-1

Accessing the  21-1

N

name

analyzer 3-14,4-

Index-5



label 94,144
symbol 9-10

numeric entry 3-11
o

OtoTrig(ger) 114
occurrence counter D-4, 15-9
operating characteristics D-2
operating environment B-2, D-10
Operating System
Loading the B-8
Operating System Disk  6-18
Duplicating the 6-18
Installing the B-9
Overlapping Timing Waveforms 22-14
Overlaymode D-6

P

PackDisk 5.9, 6-1
Packing a Disk 6-17
paper width 5-17
Settingthe 7-6
parity 5-15
pattern
recognizers D-4, 15-2
Pattern Fields (state) 15-24
patteras  15-23
Duration (presentfor ___ ) 10-9
fields 15-22
find 10-7
specifying 3-18
Pod Clock 14-9
pod threshold
ECL 9-6
TIL 9-6
user-defined 9-6

Index-6

pods 2-5,4-6
cable connectors  3-6
clock 14-9
ground 2-7
probe pod assembly 2-5
probes 2-5
threshold 2-9, 9-6, 14-6
Polarity (Pol) 94,144
pop-up
Howto Close 3-9
How to Select (options) 3-10
menus 3-9
options 3-10
power '
(line) switch B-10
cable B4
cord configurations B-5
ground B4
requirements B-3
preprocessors  E-2
prestore D4, 15-21
print
Al 52,77
Screen 5-2,7-7
Starting the Printout  7-7
Print All 5-2,7-7
Print Screen  5-2,7-7
printer 5-16
printers
alternate 72
HookingUp 7-2
Other HP Printers 79
supported 7-1
Probe Pod Assembly 2-5
probes 2-6
cable 2-6
dynamic range D-2
ECL threshold preset D-2
grabbers 2-7
ground 2-8
mput RC D-2
maximum input voltage 2-9
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maximum voltage D-2
minimum input overdrive D-2
minimum swing D-1
threshold accuracy D-1
threshold range D-2
threshold setting D-2
TTL threshold preset D-2
Probes and Probe Pods  2-5
probing
general purpose  2-3
HP 1650B/51B System 2-5
options 2-1
termination adapter 2-3
protocol 5-14
Purge 5-10,6-1
Purginga File 6-14

Q

Qualifer Field (state) 15-23
qualifier D-4,15-2
branching 15-8
fields 15-2
storage 158

R

range

recognizers D-4,15-2
ranges 15-24
Rename 5-9,6-1
repetitive

trace mode (state) 15-13

trace mode (timing) 10-3
Replacing Waveforms (State) 19-3
Rollkeys 3-4,3-16
RS-232C

default configuration 7-6
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Interface connector  3-6
printer cables 7-3
recommended protocol  7-6
setting for HP printers 7-5
setting for non-HP printers 7-5
Run Function D-8
Runkey 3-3

S

sample period 11-3

glitch D-§

transitional D-5
Selectkey 34
Selecting a Waveform (State) 19-2
Selecting an Address (HP-IB) 5-13

selftest C-1,5-18 o

operator C-1
power-up B-11,C-1
sequence levels  D-4,15-6
Delete Level  15-7
Insert Level 15-7
Reading the Display 15-11
setup time D-1
signal line loading 2-9
single

trace mode (state) 15-13

trace mode (timing) 10-3
skew

channel-to-channel D-6
slave clock 14-10
specifications D-1
Specifying Edges 3-19
Specifying Patterns  3-18
st/Div (states-per-division) 19-1, 194
state analyzer 13-1

An Overview 13-1

menumaps 13-1
State Chart Display D-9
State Chart menu 18-1



Accessing the  18-1
Accumulate D-9
markers D-9
state clock 14-7
State Compare menu
Accessing the 17-2
State Compare mode D-9
State Format Specification menu  14-1
Accessingthe 14-1
fields 14-3
State Listing menu  16-1
Accessing the  16-2
fields 16-3
state tagging  15-20
State Trace menn  15-1
Accessing the 15-2
fields 15-2
State Waveform Display D-9
State Waveform menu
Accumulate D-9
State Waveforms menu  19-1
Accessing the  19-1
Delay D-9
markers D-10
maximum number of waveforms D-10
Overlaymode D-9
States/div  D-9
State/State Mixed Mode 21-3
stop bits 5-15
Stop Function D-8
Stopkey 3-3
Stop Measurement
state 16-5
Stop Measurement (timing) 11-5
storage and shipping B-2
storage macro 15-9
storage qualification D-4
storage qualifier 15-8
Store  5-5,6-1
Store exception to disk
state 16-5
State Compare 17-7

Index-8

timing 11-6
Storing to a Disk  6-9
supported printers  7-1
switch

line (power) B-10
symbols 9-7

base 9-8 14-14

label 9-8,14-13

pame 9-10, 14-15

number of D-5

pattern D-5

range D-5 v

specify (state) 14-7

view size  9-10, 14-15
System Configuration menu  4-1

Accessingthe 4-2

Returningto 3-8

T

tagging 15-18
state D4, 15-20
time D-4, 15-19
termination adapter 2-3
pinouts 2-4
Then Find Edge 10-11
threshold
pod 2-9,9-6,14-6
time tagging  15-19
time-correlated data  22-11
time-correlated displays  21-4
Time/Div (time per division)
timing 11-8
timing
Trace mode 10-3
timing analyzer 8-1
An Overview 8-1
mepumaps 8.1
Timing Format Specification menu  9-1
Accessing the 9-1
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base 10-6
fields 9-3
Timing Trace Specification meau  10-1
Accessing the  10-1
fields 10-2
Timing Waveforms
Owverlapping  22-14
Timing Waveforms menu  11-1
Accessing the  11-2
At Marker fieild 11-7
Delay field 119
Timing Waveforms Menu fields 11-3
Timing/State Mixed Mode 21-2
Trace Menu key 3-2

Transitional Acquisition mode D-5, 10-4

triggering
glitch/edge  D-6
TTL 29,146

U

user interface  1-1, 3-1

\%

ventilation B-2
view size
symbol! 9-10

X

X and O markers
State Chart 18-5
State Waveform 19-5
Timing Waveforms 12-10
XtoTrig(ger) 114
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Yellow Shipping Disk
Removing the B-6
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