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Product
Warranty

Limitation of Warmranty

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, cither
repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned fo 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. Qutside
Hewlett-Packard service travel areas, warranty service will be performed
at the Buyer’s facility only upon Hewlett-Packard’s prior agreement and
the Buyer shall pay Hewlett-Packard’s round trip travel expenses.

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

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

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

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



Exciusive Remedies

Assistance

Certification

Safety

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

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

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

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

‘T'his product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual must be
heeded. '




Herstellerbescheinigung

Hiermit wird bescheinigt, daB das Gerat/System

HE1630B/HP 16518

in Ubereinstimmung mit den Bestimmungen von Postverfiigung
1046/84 funkentstirt ist,

Der Deutschen Bundespost wurde das Inverkehrbringen dieses
Gerites/Systems angezeigt und die Berechtigung zur Uberprifung der
Serie auf Einhaltung der Bestimmuungen eingeriumt,

Zusatzinformation fiir MeB- und Testgerite

Werden MeB- und Testgerite mit ungeschirmten Kabeln und/oder in
offenen MeBaufbauten verwendet, so ist vom Betreiber sicherzustellen,
dal} die Funk-Entstorbestimmungen unter Betriebsbedingungen an
seiner Grundstiicksgrenze eingehalten werden.

Manufacturer’s declaration

This is to certify that this product HP 1650B/HP 1651B meets the radio
frequency interference requirements of directive Vg, 1046/84. The
German Bundespost has been notified that this equipment was put into
circulation and was granted the right to check the product type for
compliance with these requirements.

Additional Information for Test- and Measurement Equipment

Note: If test and measurement equipment is operated with unshielded
cables and/or nsed for measurements on open set-ups, the user must
insure that under these operating conditions, the radio frequency
interference limits are met at the border of his premises.

Note: This declaration indicates compliance of this product with the German RFF
specifications stated in the German Vig. 1046/84 directive.



Printing History
0

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 product at the time of the manual or update was
issued. Many product updates and fixes do not require manual changes
and, conversely, manual corrections may be done without accompanying
product changes. Therefore, do not expect a one to one correspondence
between product updates and manual updates. :

Edition 1 August 1989 01650-90914



List of Effective Pages

m

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 edifion is indicated by printing the date the changes
were made on the bottom of the page. If an update is incarporated 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

Logic Analyzér
Description

User Interface

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 MHz state analysis on all channels while the HP 1650B is
capable of 35 MHz state analysis on all channels. The HP 16518, 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-TB and RS-232C interfaces for hardcopy printouts
and control by a host computer.

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

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

General Information
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Configuration 7The Hp 1650B/51B can be configured either as two independent
Cagabi!ities machines (analyzers) or as two machines interactivcly. The
configurations are:

HFP 16508

¢ Up to 80 channels state

¢ Up to 80 channels timing

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

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

88 CHANNEL
STATE OR TIMING
|

!
P

OR
i
| |
[ X*® CHANNEL (B@~X*} CHANNEL
| STATE I STATE
L_ H
f
OR
!
| |
| K* CHANNEL i LBO-X* 3 CHANNEL
] sTaTE I TIMING
l— ;
*multiples of 16 channels
Figure 1-1. HP 16508 Configuration
Capabilities
General Information HP 1650B/HP 16518
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HP 16518

Up to 32 channels state

Up to 32 channels timing

Two state machines with 16 channels per machine

One state and one timing machine with 16 channels per machine

® 2 & 0

32 CHANNEL
STATE OR TIMING

i

OR
i
16 CHANNEL 15 CHANNEL
STATE STATE
[:34
i
16 CHANNEL 16 CHANNEL
TATE TIMING

1850807

Figure 1-2. HP 1651B Configuration
Capabilities

General information
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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:

&
®
L4

Transitional timing for extended timing analyzer memory
Lightweight passive probes for easy hook-up

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

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

An external trigger BNC connector

Transitional or glitch timing modes

1k-deep memory on all channels

Glitch detection

Marker measurements

Triggering and pattern qualification

Overlapping of timing waveforms

Eight sequence levels

Eight pattern recognizers

One range recognizer

Time and number-of-states tagging

Pre-store

Auto-scale

Programmability

Cross-domain triggering

Interactive measurements

Mixed-mode display

Oscilloscope-type controls in the timing analyzer

State Compare, Chart, and Waveform modes

&
®
<
[ ]
[ ]
[ ]
®
&
&
®
L ]
L ]
*
®
®
[ ]
[ ]
*
*®
I
Accessories

Supplied

General Information
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Tabie 1-1 lists the accessories supplied with vour HP 1650B/51B. If you
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.

HP 16508/HP 16518
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Table 1-1. Accessories

Notes:

Quantity
Accessory HP Part No. |- HP 1650B | HP 1651B
Probe assemblies 01650-61608 5 2
Probe cables 01650-61607 5 2
Grabbers (Note 1) 5955-0288 100 40
Probe Leads (Note 2) 5959.9333 85 34
Ground leads (long) (Note 2) 5959-9334 5 2
Ground leads (short) (Note 2) 5959-9335 10 4
RS-232C loop back adagter 0165063202 1 1
Probe and probe cable numbering 01650-94303 1 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 manual 01650-90915 1 1
1. Package of 20 per part number. The quantity in the above table only

indicates what is shipped with the instrument.

2. Package of 5 per part number. These items are shipped assembled as
a (11650-61608. The part numbers are provided for replacement
orders. The quantity in the above table only indicates what is

shipped with the instromen.

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

HP 1650B/HP 1651B
Front-Fanel Reference
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Available In addition to the accessories supplied, there are a aumber of
A ' accessories available that will make your measurement tasks easier
ccessories and more accurate. You will find these listed in 4ccessories for the HP
16508/ HP 16518 and HFP 165004 Logic Analyzers.

R —
Manuals The manuals supplied with your logic analyzer are:
Supp lied e Feeling Comfortable with Logic Analyzers - A primer on logic

analyzers

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

e HF 1650/HP 16518 Front-Panel Reference Manual - A complete
operating manual

o HP 1650/HP 16518 Programming Reference Manual - A complete
programming manual

& Service Manual - A guide to troubleshooting and module-level
repair,

SR ——
Tu rning On the Don’t turn on the logic analyzer before you remove the yellow shipping
LOQEG Anaiyzer disk from the disk drive.

If you are unfamiliar with how (o turn on the HP 1650B/51B logic
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 1650E/HP 16518
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Probing
O
Introduction 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.

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

HP 10320C User-definable Interface (optional)

HP 10269C with microprocessor specific modules (optional)

The standard HP 1650B/51B probes (general purpose probing})
Direct connection to a 20-pin 3M™ Series type header connector
using the optional termination adapter (HP part number
01650-63201).

The HP 10320C  The optional HP 10320C User-definable Interface module combined
User-Definable with the optional HP 10269C General Purpose Probe Interface allows
Interface You to connect the HP 1650B/51B logic analyzers to the
microprocessor in your target system. The HP 10320C includes a
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 includes sockets,
bypass capacitors, a fuse for power distribution, and wire-wrap headers
to simplify wiring of your interface when vou 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/HP 16518 and
HP 165004 Logic Analyzers data sheet.

HP 1650B/HP 16518 Probing
Front-Panei Reference 2-1



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 2allows you to conneci the probe cables (without the probes) to
commectors 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 16518 and HP 165004 Logic Analyzers data sheet that
came with your logic analyzer. Appendix E of this manual also
introduces you to preprocessors and inverse assemblers.

HF 16588/
HF 16518

HE 102650 HPROCESSOR
S— SPECIFIC
FREPROCESSOR

Fog 2 ) #PROCLSSOR

 — A
AN o

01850822

Pod 5=

=NOT AVATLABLE ON WP 16518

Figure 2-1. HP 10269C with Preprocessor

Probing HP 1650B/HP 1651
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General-Purpose General-purpose 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 allows you to connect the probe cables directly to test ports on your
target system without the probes. However, since the probes contain
the proper termination for the logic analyzer inputs, a termination must
be provided when you aren’t using the probes. The termination adapter
provides this termination,

The termination adapter is designed to connect to g 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 16518 Probing
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Termination
Adapter Pinouts

|

;
|
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Figure 2-3 shows the pinouts of the optional termination adapter.

}1§
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Figure 2-3. Termination Adapter Pinout

Figure 2-4 shows the pinout required on your target system if you are
planning to connect the logic analyzer dirgetly through the termination
adapter.

NC ¢ ot 20ONG
CL¥ 3 ot b D15
Dis & st & D13
Bz 7 o 8 D11

Ejj 0i0 g ot 10 09

D8 13 e 17 07

06 13 ouit 1L DB

D4 15 o1 16 U3

0z 17 ot 18 01
0o 19 ot 20 GND
632003

b

Figure 2-4. Connector Pinout (HP P/N 1251-8106)

HP 1650B/HP 16518
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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, a
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{2 in
parallel with 8 pF) at the probe tip, and a shielded resistive
transmission fine. The advantages of this system are:

2 ns risetime with = 5% perturbations

8 pF input capacitance at the probe tip

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

Probes and probe pods allow you 1o connect the logic analyzer to your
system under test without the HP 10269C Probe Interface. This general
purpose probing is useful for discrete digital circuits. Each 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 (LONG)
59589335

(PKG. OF 5 PROBE LEAD

5859-9333

/ (PKG. OF 32

PROBE HOUSING GROUND [EAD (SHORT)

39589334

/ (PRG. OF 5)
\Val

i PROBE ASSEMBLY
(21659-61608)

DIGHOEID

Figure 2-5, Probe Assembfy

Probing
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Probe Cable

Caution W’

Probing
2-6

Note ,"J:!

Probes

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.

The probe grounds are chassis {earth) grounds, not "floating” grounds.

Both ends of the cable are alike so it doesn’t matter which end you
connect to the pods or logic analyzer. Each cable is capable of carrying
0.60 amps for preprocessor power. DO NOT exceed this 0.60 amps per
cable or the cable will be damaged. Also, the maximum power available
from the logic anaiyzer (all cables) is 2 amps at 5 volts, DO NOT
exceed 2 amps fotal even though the total of all cables is greater than 2
amps,

The preprocessor power source is protected by a circuit breaker. If a
preprocessor appears to be malfunctioning, refer to the service manual
for imstructions on checking the preprocessor power source.

The probe cable connects the logic analyzer to the pods, termination
adapter, or the HF 10269C General Purpose Probe Interface.

Each probe is 4 12-inch twisted pair cable and is connected to the
probe cable at the pod. One end of each probe has a probe tip
assembly where the input 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.

R—C NETWORK

GHEEAD

Figure 2-6. Probe

HP 1650B/HP 16518
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You can connect the probe directly to the test pins on your target
system. To do so, you must use 0.63 mm (0.025 in) square pins or round
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{2 in parallel with

approximately 8 pF.
R—C NETWORK EQUIVALENT CIRGUIT
E PROBE :CABL LOGIC ANALYZER |
SIGNAL WEM.’Q—- 1 ; j ‘[ . ;
i i | | { 1
LOCIC LR ogpr | 9.99K |
CROUND oot | ANALYZER ! <7 {

f
Q1650809

9¢ . 8K
Figure 2-7, Probe Input Circuit

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

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

Pod Grounds Each pod is grounded by a pod ground lead that should always be
used. You can connect the ground lead directly to a ground pin on your
target system or use a grabber. The grabber connects to the ground
lead the same way it 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 .66 mm (0.026 in.) to 0.84 mm (0.033 in.}.

HP 16508/HP 16518 ' ' Probing
Front-Panel Reference 2-7



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
ground path must be the same as your signal path, use the short ground
lead (probe ground). The probe ground lead connects to the moided
probe body via a pin and socket. You can then use a grabber or
grounded pins on your target system the same way as the pod ground.

e

S

AN

01650E41

Figure 2-8. Probe Grounds

|
Note ME For improved signal fidelity, use a probe ground for every four probes
p 1210
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 k( shunted by 8 pF. If the signal line is incapable of
this, you will not only have an incorrect measurement but the system
under test may also malfunction.

2

Maximum Probe The maximum input voitage of each probe is +40 volts peak.

input Voltage

|

Pod Thresholds There are two presct thresholds and a user-definable pod threshold for

HP 1650B/HP 1651B
Front-Panel Reference

each pod. The two preset thresholds are ECL ( — 1.3 V) and TTL
( + 1.6 V). The user-definable threshold can be set anywhere between
—9.9 volts and + 9.9 volts in 0.1 volt increments.

The pod thresholds of pods 1 and 2 in the HP 1651B and of pods 1, 2,
and 3 in the HP 1650B can be set independently. The pod thresholds of
pods 4 and 35 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
2-9



Cennecting the  There are four ways you can connect the logic analyzer to your target
H r system as previously mentioned at the beginning of this chapter: the
LOQIG Anaiyze probes {general purpose probing); the HP 10320C User-definable

to the Ta!‘get Interface; the HP 10269C with microprocessor épcciﬁc Preprocessor

System modules; and direct connection to a 20 pin 3M™ Series type header
connector using the optional termination adapter (HP part number
01656-63201).

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.
S
Connecting the  You connect 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 ¢an connect either end of the cable to the rear panel

to the Log: ¢ since both ends of the cables are alike.
Analyzer

&% 8t

i

Figure 2-9. Probe Cabie to Logic Analyzer

Probing HP 1650B/HP 16518
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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 logic analyzer,

HP 1650B/HP 16518 ' Probing-
Front-Pane! Reference 2-11



Discon necting The probes are shipped already installed in the pods. H(;wevcr, you

the Probes

from the Pods

Probing
2-12

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

rs

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.

OIESE 1Y

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.

HP 1650B/HP 1651B
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Con necting 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

the probes.
mf P ﬁg )j i
N&Q

Figure 2-12. Connecting Grabbers to Probes

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

Grabbers to the leads. You connect the grabber by pushing the rear of the grabber to

. expose the hook, hooking the lead and releasing your thumb as shown
Test Points below.

”

Figure 2-13. Connecting Grabbers to Test Points

HP 16508/HP 16518 Prohing
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Labeling Pods,  soyou can find the pods and probes you want to connect to your target

Probes, and system, you need to be able to quickly identify them. Included with your
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
labeis for each of the channels.

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

Probing HP 1650B/HP 16518
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Using the Front-Panel User Interface
]

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

The front-panel user interface consists of front-panel keys, the KNOB,
and display. The interface allows you to configure the logic analyzer
and each 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:

« selecting the desired menu with the menu keys

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

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

s selecting the desired option by rotating the KNOB or entering
new data by using the KNOB or the keypad

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

HP 1650B/HP 1651B Using the Front-Panel User Interface
Froni-Pane] Reference 3-1



Front-Panel In order to apply the user interface quickly, you should know what the
Controls front-panel controls do.
) o oty s j ‘ g
9y @C—E}“@ @z =
(EH—-rE (g0 f
a1 ®EEE @ =
e ?n ] |

@ KD

&N

Figure 3-1. HP 16508/51B Front Panel

14 Menu Keys. The menu keys allow you to select the main menus in the
' logic analyzer. These keys are FORMAT, TRACE, DISPLAY, and
I/O. The Format, Trace, and Display keys will display the menus of
either 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
either the Timing Format or the State Format Spemﬁcat;on menus.
You exit the Format Specification menu by pressing another menu key
or by returning to the System Configuration menu from this menu.

Trace Menu 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-Panel User interface HP 1650B/HP 1651B
3-2 Front-Panel Reference
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Display Menu Key. The DISPLAY menu key allows you to access
either the timing waveforms display or the state lsting display. You exit
the Timing Waveforms or State Listing menu by pressing another menu
key or by returning to the System Configuration mepu from this menu.

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

Run Key. The RUN key allows you to initiate a data acquisition and
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 single or multiple
(repetitive) run oceurs,

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

Den'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.

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

e return decimal values to the previous value in the decimal menu
ficlds

o return values to don’t cares in menu fields with number bases
other than decimal

¢ clear Alpha Entry menus

¢ move the underscore marker or cursor to its original position in
the meny 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 eniry fields. You enter values in the number base
selected for the field. The bases are:

s Binary

e Octal

» Decimal

¢ Hexadecimal

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

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

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

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

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

¢ roll the display left or right and ap or down

¢ position the cursor on options within pop-up menus

¢ Increment/decrement numeric values In numeric pop-up menus

Select Key. The SELECT key allows you to open pop-up menus,
choose options in them, cancel selections, and close pop-up menus.
When the cursor is in a main menu (Le., 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 HE 1650B/HP 16518

3-4
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When a pop-up menu appears, the cursor will be on the current option.
You use the KNOB to move the carsor to your desired option. Pressing
the SELECT key tells the logic analyzer this is the option you want.
This either automatically selects the option and closes the pop-up,
opens another pop-up, or changes options. If the pop-up doesn’t
auntomatically close, it will contain the Done field. In this case you close
the pop-up by placing the cursor on Done and pressing SELECT.

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

Disk Eject Button. Press this button to eject a flexibie disk from the
disk drive.

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

Using the Front-Panel User Interface
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Rear-Panel
Controls and
Connectors
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Figure 3-2. HP 1650B/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. _

Pad Cable Connecters. Keyed connectors for connecting the pod
cables.

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

(5) RS232C Interface Connector. Standard DB-25 type connector for
connecting an R8-232C printer or controller.

Using the Froni-Panel User Interface HP 1650B/HP 1651B
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HP-IE Interface Connector. Standard HP-IB connector for connecting
an HP-1IB 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 The cursor {inverse video) highlights interactive fields within the menus
that you want to use. Interactive fields are enclosed in boxes in each
menu. When you rotate the KNOB, the cursor moves from one field to
another.

T

How to Select
Menus

HP 1650B/HP 16518
Front-Pane! Reference

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

FORMAT
TRACE
DISPLAY
/O

3 & & @&

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 (machise) is on you
see the selected menu 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 menn key.
If more than one analyzer is on, you can switch between analyzers in
any of these main menus except the /O menu.

The 1/O meny differs from the other three main menus in that itis a
pop-up menu that appears on top of the currently displayed menu
when you press the I/0 key.

Using the Front-Panel User interface
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How to Swiich
between
Analyzers

Returning to

When both analyzers are on, you can switch between them in any main
menu except the /0O menu. To switch between analyzers, place the
cursor on the field in the upper left corner of the FORMAT, TRACE,
or DISPLAY (timing or siate) menu and press SELECT. A pop-up
menu appears with the options:

@ System

» MACHINE 1 (or your analyzer name)
e MACHINE 2 (or your analyzer name)
¢ Mixed Mode (if both machines are 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. :

Youx can return to the System Configuration menu directly from the

th tem FORMAT, TRACE, or DISPLAY menus. To rett}rﬂ to the System
€ S:,ys e . Configuration menu, place the cursor on the field in the upper left
COHfIgUfﬂthﬂ corner of any of these menus and press SELECT. A pop-up menu
Menu appears with the options:
¢ System
e MACHINE 1 {or your analyzer name)
¢ MACHINE 2 {or your analyzer name)
e 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 16518

3-8

Front-Panel Reference




How to Select
Fields

Pop-Up Menus

How to Close
Pop-Up Menus

HP t650B/HP 16518
Front-Pane! Reference

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

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

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

Fop-up mesus that contain the Done option don’t automatically close
when you make your selection. To close the pop-up, you place the
cursor os the Done option and press SELECT.

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

Using the Front-Pane! User interiace
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How to Select
Options

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

There are also pop-up menus where each option within the pop-up
meny 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 vou all five clocks (J, K, L, M, and N) for an

HP 1650B or both clocks (J and K) for an HP 1651B.
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Figure 3-3, State Clock Pop-Up Menu

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

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

How to Enter
Numeric Data

HP 1650B/HP 16518
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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
arc finished specifying the choices for the clocks, you close the original
pop-up menu by placing the cursor on Done and pressing SELECT.

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

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

e Numeric entry with fixed units (i.e. volts)
e Numeric entry with selectable units {i.e. ms, s, etc.)

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

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

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

e ———— e
PACHINE 1 - Timimg Formet Speciflcstion

Activily » i
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Figure 3-5. Pod Threshoid

Select the User-defined option and another pop-up appears for you to
specify the pod threshold voltage.
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Figure 3-6. User-Defined Pop-Up
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HP 1650B/HP 16518
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You can select your desired threshold by rotating the KNOB until your
desired threshold voltage is displayed. Rotating the KNOB increments
or decrements the value in small steps. Or you can change the value
with the keypad. It allows you to make large value changes quickly.
Entering the new value from the keypad replaces the previous value.

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

pop-up.

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

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

[FACHIRE 1 )~ Timing Yrace Specificstien
Trace moos{Recet) tive ]

armed by fcquisition mode [Transitionsl |
Labsl > lFUD ]
?5“9 > [HeE] Numeric Entry @
Ing
Patiern (=)
prasent for [>
Isen find

. Edge [ooic]

M
Figure 3-7. Numeric Entry Pop-Up

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

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

Using the Front-Panel User Interface
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In all numeric entry ficlds 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 ﬁ 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 vour
current value, To close the pop-up and return the original value, press

the CLEAR ENTRY key.
]
How to Enter You can customize your analyzer confignration by giving names to
Alpha Data several items.

The items that can be named are:

The name of each analyzer
Labels

Symbols

Filenames

File descriptions

& e B B B

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

Using the Front-Panel User Interface HP 1650E/HP 16518
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Figure 3-8. Alpha Entry Pop-Up

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

|
Note % You can also make direct keypad entries. Your selection will be placed
where the underscore marker is in the box.
O
Chang ing To make changes or corrections in the Alpha Entry field, position the

Aipha Entries

HP 16508B/HP 16518
Front-Panel Reference

underscore marker under the character you want to change. -

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

Using the Front-Panel User Interface
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How to Roll
Data

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

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

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

If you want to replace a character with a space, place the uaderscore

"marker under that character and press the DON'T CARE key on the

front panel.

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

H

[=lsY
.

Left/Right

TIESOM0E

Figure 3-8. Roll Function Keys

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

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

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

consist of:

Menus

» 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 16518 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 % 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 menus, place the cursor on one of the bit
assignment fields and press SELECT. You will see the following pop-
up menu:

5 87 g

********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 toggle
io 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
Patlerng and state analyrzers. Patterns can be specified in one of the available
number bases, except ASCIIL.

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

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

Using the Front-Pane! User Interface HP 1650B/HP 16518
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Specifying Edges

HP 1650B/HP 1651B
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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 Psttern:
XXX

Figure 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.

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

Specify Edge:
JoaT e8es anee caae

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 number in
the label for this example.

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

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.

i
Note % When you close the pop-up after specifying edges, vou will see doflar
signs {$ 8. .) 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-Panei User interface HP 1650B/HP 16518
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System Configuration Menu

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

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

System The System Configuration menu can be considered a system level menu
Co nﬁguration in that it contains fields that you use to start the configuration process

for both analyzer 1 and analyzer 2. You use this menu to:
Menu

& Specify analyzer type (liming and state)

& Assign pods 1o the individual machines within the logic analyzer
¢ Initiate Autoscale in the timing analyzer

e Name each analyzer

1t is in this menu that you configure your logic analyzer in one of four
ways:

Timing analyzer only

State analyzer only

Two state analyzers

One timing analyzer and one state analyzer

& o

HP 1650B/HP 1651B System Configuration Menu
Front-Panel Reference 4-1



Accessing the
System
Configuration
Menu

The System Configuration menu for the HP 16508 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.

System Confidurstion

RRelyzer t
wamer [ARCHINE 1 ]
Type:

anaigzer 2

Tupa:

Unassgned Pods

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

The System Configuration menu is the default display when the logic
analyzer is turned on and the operating system has loaded. Once the
logic analyzer is on and you are in a menu other than the System
Configuration menu, you access the System Configuration menu by
placing the cursor in the field in the upper left corner and press
SELECT. This field will be displaying either Machine 1, Machine 2, or
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 wiil

be displayed.

Systemn Configuration Menu

4-2

HP 1650B/HP 16518
Front-Panel Reference




S —
System The System Configuration fields are described in the follow
e Configuration paragraphs. The ficlds are:

Menu Fields

Name
Type
Anutoscale
Pods

o & @

Name You name an analyzer by selecting the Name field under it. An Alpha
Entry pop-up mexnu will open. The pop-up contains a row of alpha
characters, a row of numeric characters, two arrows, and a box at the
bottom of the menu in which the name appears. In the name boxis an
underscore matrker. This marker indicates in what space your next
selection will be placed.

Sysiem Configuratlion

fnatyzer 1
Heme
Tupe:

Anakyzer 2
tUnassigned Poos

Type: [ BIT [ Fod 3 1
4 )

_________________

[ Aipha Entry Cone IR
T ]
0103456789 =]

THACHTNE 1 3

Figure 4-2. Name Pap-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 letters A through F and the numbers 0
through 9 instead of using the characters in the pop-up.

HP 1650B/HP 16518 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.

Aipha Entry
|ABCDEF GHIJKLMNOPORSTUVHX YZ|
BLANK SPACE —F 01234567807
[MACHIN 1 \
BACKSPACES UNDERSCORE MOVES UNDERSCORE
MARKER 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
KENOB. 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 carsor over the space in the pop-up and press SELECT, or press
the DON'T CARE key on the front panel.

1f 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 fromt panel.

When you have entered the correct name, position the cursor over
Done and press SELECT,

TYpe The Type field defines the machine as either a state analyzer or a
timing analyzer or indicates that a system performance analysis (SPA)
can be done by that analyzer (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 16518
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System Coanfigwration

Awsiyzer | Analiyzer 2
Neme Unassignes Pods
Topor [ SR f Tuper (] (PRI )
may ez
State
Pgd 4
{ Pog | Y il Poyd 8§ M

Figure 4-4. Type Pop-Up Menu

Autoscale The purpose of Autoscale is to provide a starting point for setting up a
measurement. The Autoscale field only appears on a timing analyzer.
When you select Autoscale, you will see a pop-up with two options:
Cancel and Continue. If you select Cancel, the autoscale is cancelled
and control is returned to the Systemn Configuration menu.

Systen Configquratica

Annlyzer 1 Rantyzer 2
Nomer [ARLHINE 1 urssstgnes Pods
Type: Type:

tancel L.
Continug fL)

Figure 4-5. Autoscale Pop-Up Menu
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System Configuration Menu

4-6

Note ﬁ

Pods

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 menu.

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.

Each pod can be assigned to one of the analyzers. When the HP 1650B
Logic Analyzer is powered up, Pod 1 is assigned to Anaiyzer 1 and Pod
5 is assigned to Analyzer 2. When the HP 16518 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
Amnalyzer 1, Analyzer 2, or Unassign it. Pressing the SELECT key
closes the pop-up.

Spsiem Conf tguratien

ARaiyzer 1 anaiyzer 2
e s Unnssigaen Bags
Type: Typa: [_DIT

nalgzer 1 1)
Lnsssighed |

Figure 4-6. Pod Assignment Pop-Up Menu

HP 1650B/HP 16518
Front-Panel Reference




L

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 you 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/0 Menu

5

Introduction

Accessing the
I/0 Menu

HE 1650B/HP 1651B
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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 [/O menu allows you to perform I/O tasks with your logic analyzer.
The tasks you can do with this menu are:

Print screens and data listings

Perform disk operations

Configure the HP-IB Interface

Configure the RS-232C Interface

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

* B & & 8 8

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

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

Done

Print Screen

Print Al

Disk Operations

1/C Port Configuration
External BNC Configuration
Self Tests

# & =2 8 5 & &

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

170 Menu
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Print Screen

Print All

I/Q Nienu
5-2

Note )

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

When you select the Print Screen option, the information on the screen
is frozen and the message "PRINT in progress” appears at the top of
the display. This message will not print. Only the STOP key is
operational while data is being transferred to the printer. If you wish to
stop a printout before it is completed, press the STOP key.

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

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

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

Timing Format Specification
State Format Specification
State Trace Specification
State Listing

Disk Directory

Symbols

& & & * @

If there is information below the screen, the information will be printed
on multiple pages. In Timing and State Format Specifications, the print
will be compressed when necessary to print data that is off-screen to

the right.

When you select the Print All option, the information on the screen is
frozen, and the message "PRINT in progress” appears at the top of the
display. This message will not prini. If you wish to stop the printout
before it is completed, press the STOP key on the front panel.

HF 1650B/HP 1651B
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Disk Operations The Disk Operations option allows you to perform operations on your

Cperations
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disk and with the files on vour disk. For example, you can load a file
from your disk, store a file to your disk, or format a disk. The following
pages describe the disk operations. For additional information on the
disk operations, refer to Chapter 6, "Disk Drive Operations.”

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

The bottom section displays the files on the disk in alphabetical order.
1t also states the type of the file and a description, if one was specified
at storage. If no disk is in the disk drive or if the disk is not a supported
format, the appropriate message will be displayed.

File Field
B1sk fperstions Tore
Field"‘——"“—_‘ L oad from ri1e [CWOIFE
" 2 ;

LHARTY .S Git.condig DEMAS FOR CHART .. UPCOUNT

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.

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

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

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

Disk Dperations
T yeom 1106
tore ’
TR
L] - J—— LR
Deseriptian
buplicate Digk
Fack Pisk 02t _zonf ig DEAQT FOR CHART _ UBCOUNT
Raneme 1055 /1 canfig DERNGt FOR CHART . UPTOUNT
Purge D2iconfty DEMG2 FCR CHART . UPDOWNCOUNT
Forme 1650/ _conf1g LENG2 FOR CHART _ UPOOWNCOURY
!P.&Ek o2i.config DEMGC3 FOR CHART
CHARTI.E 1650/ cant1g CGENC3 FOR CHART
» CHPOIF_E 1650/1 .config COMPARE MW/ DIFFEREMCES +
HULTISIN.B o2t eonflig SIME AND SINE 2X
HULTISINLG Qi1_config SINE AND SINE Zx
A TISTN £ 165071 _config SINE AND SINE 2x
AL TISIR 0¢C_config SINE AND SINE 2X
SIR.O5.8 02i.conizg SINE HITH & DEGREE INCREMENTZ
SN 10 B Ozi.contig SINE HITH 1& DEGREE INCREMENTE
SIRLIOLE 1650/ config SINE WITH 10 DEGREE INCREMENTS
SYSTEN. 16500A_sys Lem HP 150G/ System Sof tuere VOZ.1E
L

Figure §-2. Disk Cperations Pop-Up Menu

HP 16508B/HP 16518
Eront-Panel Reference




t.oad

Store

HP 1650B/HP 16818
Fromt-Panel Reference

The Load operation allows you to load configuration files (including
symbol tables), and inverse assemblers from a disk. Executing a Load
operation loads the logic analyzer with the file whose name appears in
the file field in the top section of the Disk Operations menu. Loading
symbols or inverse assemblers replaces those that are linked to the
current configuration.

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

bEsk Gperationg

Laag P from file [CHPDIF_E

Figure 5-3. Load Operation

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

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

When you name the file that you are storing, you must begin the file
name with a letter. The name can contain up to ten characters. It can
be any combination of letters and numbers, but it cannot contain any
spaces.

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

O 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.

pisk Opsratiens

[Eters } to r1e [TRVERSED ]
File dascriplion [TIRING STATE NIXED DISPLAYS

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

Bisk Sparations

| Butotoad |[Enssnla | rije [CHARTIE |

Eurrent autsised status : Dissbied
Lurrent sutelond fiie

Figure 5-5. Autoload Operation

The file name in the file field can be changed with one of two methods.
One method is to press the up/down ROLL key and rotate the KNOB
to scroll through the list of files until the name of the desired file
appears in the file field. The other method is 1o select the file field and
use the Alpha Entry pop-up menu and the front-panel keypad to enter
the name.

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

When you select Execute, after selecting Enable, the file whose name
appears in the file field is selected for autoloading. The autoload starus
line will say enabled, and the autoload fiie line will state the name of

HP 1650B/HP 16518
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the file. Also, a file labeled AUTOL.OAD 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 1o
another disk. When you select Copy, the top section of the Disk
Operations menu will look similar to that below.

BBk Oparstiohs Chspe)
f TOpl ] t51e [SYSTENLD3Y | to [SYSIEM 031

Figure 5-8. Copy Operation

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

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

1f 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.

110G Menu
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The Duplicate Disk operation allows you to duplicate all the files on
one disk to another. When you select this option, only the operations
field appears in the top section of the Disk Operations menu. The disk
is automatically formatted in this operation.

Disk fperstions

Duplicaie Disk

Figure 5-7. Duplicate Disk Operation

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

Dupticete Disk

Duplicete disk uses all of sysiem ram to help Speed up
the process of duplicating disks. This wili DESTROY

the currani configuration anc dats and wili require a
rapagt of the syslem when duplication is compiste.

Figure 5-8. Duplicate Disk Pop-Up Menu

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

HP 1650B/HP 1651B
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Pack Disk

Rename
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After the duplication process is complete, the logic analyzer displays a
message telling you what to do next. f 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
areas 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 compieted, the message "Disk packing
complete” appears at the top of the screen.

sisk Oparaiions

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 feld 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.
If you select either one of the file fields, an Alpha Entry pop-up menu
appears. You can use this menu and the keypad on the front panel to
enter the name of the file. For the field with the old file name, itis
usually easier to use the up/down ROLL key and the KNOB to select
the desired file rather than to use the Alpha Entry pop-up menu.

I/0 Menu
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"T'o start the rename operation, select Execute . The file will be
renamed and reiocated 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 fle already exists with that name, and the file will not

be renamed.
hiok Gpersiicas
I Eansme | rite [CHARTZLE | to iCHARTI.E 1

Figure 5-10. Rename QOperation

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

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

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

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

pisk Operationz

{ Furge ] fi1e {CHARTZ.E ]

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 ook similar to
that shown in figure 5-12.

Selecting Execute gives you a pop-up with the choices Cancel and
Ceontinue. Cancel stops the format operation and returns you to the
Disk Operation menu. If vou 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.

i
Note W§  Formatting a disk purges all the files on the disk. Make sure the disk is
p
the correct one to be formatted because purged files cannot be
recovered.

Bisk Bperelions

Format Disk
(eate)

Figure 5-12. Format Disk Operation
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The 1/0 Port Configuration option in the I/O menu enables you to
configure the logic analyzer for sending configuration, waveforms and
listings to a printer or controller via HP-IB or RS-232C.

When you place the cursor on the External I/O Configuration option
and press SELECT, you will see the menu shown in figure 5-13.

P ME——
Extornml 178 Part Cenfiguratien

Printer comacted ic | R§=232-0 Controller connacled to f HPTH

RS-232-C Contiguretion
Proteces
Stop Bits ¢
Farity :
Baug rete

Dete Bits 5

HPIE Eantiguralion

HPTB Rodress «

Printer Informaticn

Priater : [CEgarJet ! Papar urgin :

Figure 5-13. Externat 1/O Port Configuration Menu

The HP 1650B/51B is equipped with a standard RS-232C interface and
an HP-1B interface that allows you to connect 1o a printer or controller.
Connecting a controller gives you remote access for ruaning
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
interface is explained in more detail in Chapter 7, "Making Hardcopy
Prints.”

HP 1650B/HP 16518
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Configuring the You configure the HP-IB or RS-232C interfaces for a controller or a
Interfaces  printer by first selecting the I/O menu. Then you select the O Port
Configuration field to display the External 1/0 Port Configuration
menu. When the menu appears, select either field at the top of the
menu to switch the interfaces between a printer and a controller.
Whenever you change the configuration for one interface, the other
interface automatically changes to the opposite configuration.

Externsel 1/0 Port Configursiion
Pripnter connected to [RH—-232-C Controiisr connected to HEIH

Figure 5-14, Interface Configurations

The HP-IB printer must be set to Lister 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 allow you to select the printer
type and paper width.

The HP-1B Interface

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

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

HP 18650B/HP 16518 /O Menu
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To select an address:

1. Select the External /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.

oo LR R L L T

Integer Entry ¢

Figure 5-15, Integer Entry Pop-Up Menu

2. Wien the pop-up appears, cither rotate the knob or use the
keypad to enter the address. I you enter an address greater than
31, the address will default to 31 when you select Done.

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

The RS-232C Interface

The RS-232C interface 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
gvents,

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 16518
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None
XON/XOFF

Figure 5-16. Protocol Pop-Up Menu

With less than a S-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
{ASCIHI decimal 19) over its transmit data line, 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 sent 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 controller and the
logic analyzer. The options are 1, 1.5, or 2 stop bits per character. The
default setting is 1.

Figure 5-17. Stop Bits Pop-Up Menu

Parity. The parity bit detects errors as incoming characters are
received. If the patity 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,

170 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
defanlt setting is None.

None
odd
Even

Figure 5-19. Parity Pop-Up Menu

Band Rate. The baud rate is the rate at which bits are transferred
between the interface and the peripheral. The baud rate must be set to
transmit and receive at the same rate as the peripheral, or data cannot
be successfully transferred. The available baud rates are 110 to 19200,
The default setting is 9600.

110
360
606G
1240
2400
4800
2600
19200

Figure 5-18. Baud Rate Pop-Up Menu

Printer. You can specify which printer you are using by selecting the
Printer atiribute field and choosing one of the options in the pop-up.
The options are ThinkJet, QuietJet, LaserJet, and Alternate.
Alternate allows you to use an Epson™ compatible printer. The defanit
printer option is ThinkJet.

HP 1650B/HP 16518
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Think.Jet
Quietdet
Laserdet
filternate

Figure §-20. Printer Pop-Up Menu

Pagper 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.

&.5"
13.5%

Figure 5-21. Paper Width Pop-Up Menu

The HP ThinkJet and HP LaserJet series printers require a paper
width of 8.5 inches and the HP Quietiet series 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 used 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
fine,
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Note %

On the rear panel of the logic analyzer are two BNC connectors with
which you can hook the logic analyzer to other instrumenss. The
External BNC Configuration option in the 1/0 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
analyzer will not irigger an external instrument. The other options are
the internal analyzers, listed by name. You can select the analyzer for
triggering your external instrument by using the KNOB to position the
cursor on the appropriate name and pressing SELECT.

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

The Self Tests option in the I/O menu allows you to run a self test on
the logic analyzer. The self test is on the master disk. Selecting

this option-gives you a pop-up telling you what effect the self test has on
the analyzer. The pop-up also contains two fields: Cancel and Start
Self Test. Cancel lets you change your mind about ruaning the self test.
Selecting this field returns you to the I/O menu. Selecting the Start Self
Test field causes your logic analyzer to load the self test from the disk
and run through it. Before selecting this field you must insert the
master disk with the self test on it.

Running the self test destroys all current configurations and data.
Make sure that you save any important configurations on a disk before
runming any of the self tests.
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Introduction 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 3.

I —
The Disk Nine disk operations are available:

Ope'ratl ons s load - Instrument configurations and data can be loaded from
Available the disk. Inverse assemblers can be loaded.

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

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

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

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

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

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

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

¢ Format Disk - Any two-sided 3.5-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 16518 ' Disk Drive Operations
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Although default values are provided for these disk operations, you
may have to specify additional information. This information is entered
by selecting the appropriate fields displayed for each disk operation.
Disk operations are initiated by selecting the Execute field. If there is a
problem or additional information is needed to execute an operation,
an advisory appears near the top center of the screen displaying the
status of the operation (an error message prompts to swap disks, etc.).

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

HP 1650B/HP 16518
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Accessing the To display the Disk Operations menu press the I/O menu key.
Disk Menu

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

Disk Sperations

from 1i1e [OEATEST

Filea Iups Descriplion

» BRANTESY 165071, config TINDNG DEMD @
FEIXEDDENE 18307t _config HIXED NODE DEr

Figure 6-1. Disk Cperations Menu
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Selecting a

Disk Operation
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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
Autolcad
Copy
Dupliicste Disk
Fack fisk
Rename
Purge
Format Disk

Figure 6-2. Disk Operations Pop-Up Menu

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

Bisk Gperoiions
Siere to fite [DRABTEST
Ftie gescripifon | JIMING DEMO ! {(Exscuiz )
Elienans...... Tepe pescrintion
» DRAMTEST 165078 _Config TIRNING BERD @
MIXKEDDERD 185/ .contig HIIXED NOBE DEMD

Figure 6-3. Store Operation
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The disk operation parameters consist of the information that the disk
operation acts upon. They tell the logic analyzer the names types, and
descriptions of files being manipulated. To change these parameters,
select the appropriate field and the field will either toggle to the
opposite function or a pop-up will appear. If a pop-up appears, select
the appropriate option or enter data with the keypad.

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

brsk Pperotions
[ Copy ] tita [ORARTEST 1o
Fllsname Tuna Degcrisison
» DRAMTEST 1650715001 4 TIMING DERE .
HIXEOCDEND 165071_coné1g HIXED NODE DEMD

Figure 6-4. Disk Operation Parameters
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Installing a Included with the HP 1650B/51B is a blank 3.5-inch flexible disk for
Blank Di your own use. To install the blank disk, hold the disk so that the
ank Disk Hewlett-Packard label is on top and the metal auto-shutter is away
from you. Push the disk gently, but firmly, into the front disk drive until
it clicks into place.

Note @ The HP 1650B/51B disk drives use the gray Hewlett-Packard
double-sided disks, which can be ordered in a package of ten with the
Hewlett-Packard part number 92192A. DO NOT use single-sided disks
with the HP 1650B/51B.

Figure 6-5. Installing a Disk

Disk Drive Qperations HP 1650B/HP 16518
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Formatting a Before any information can be stored on a new disk, you must first

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

Note “J:' 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.

Bisk Dperotlions
—mfﬁﬂtlﬂa
Fliangma Tups. Opserintion
Ho Tiles...

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 conditiops can exist:

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

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

HP 1650B/HP 16518 Disk Drive Operations
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e Ifthe disk already has files, a list of file names will appear on the
lower portion of the menu along with a file type and description.

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

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

Disk Drive Operations HP 1650B/HP 1651B
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Storingto a
Disk

Note ﬁ

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

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

Select the Store operation.

bisk Operativas

Store 1o file |ABLDEF_ABC l
Fils asscription | | (Exacutn )
Ellannme. Tune Description
© JRANTEST 1650/t _conf ig TERENG DERD .
HIXEDDERD 1858/ iconfig HIXED NGDE DENC

Figure 6-7. The Store Operation

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

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

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

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

Disk Drive Operations
6-9



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

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

Disk Drive Operations HP 1650B/HP 16518
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The Load The Load operation allows you to load previously stored configuration
Operation and data from a file on the disk.

Select the Load operation,

Disk Uperulions
from fite [ROTHLGAD
Ellsnema . . Tupe Dagtrintion
s AUTOLOAD aytotond.tite status: SISABLER L]
DRAMTEST 1650/ condig TINING DENC
Ieooen.In INVErSE_RSSAN Hew JAL {or MAROO0 1T
INVERSED 1550/t sonfig TIHING STATE HIMED DISPLAYS
MIXKEDDEMD 1090/ Tucend ig HIXED RODE DEMG
AIKEDDEMO T 650/t condig NEW AIXED HODE DEHD
PYTEST. B0 S asystom HPtHSG System Sellfiest Rev 04.00
STATCNTE 1650/t _config STATE COUNTING
STATEDE M 1650/ conftyg STATE DEMD

Figure 6-8. The Load Operation

Note ﬁ 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."

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

HP 16508B/HP 1651B Disk Drive Operations
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Renaming a File

Disk Drive Qperations
612

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

filename,

Select the Rename operation. When you have compieted entering a
new file name and description, you initiate the Rename operation by
placing the cursor on Execute and pressing SELECT.

bisk Gperoliony

fite [AUTOLGAD o [RECEE AL ]

Etianste. Tupe

Dagerigtion

+ MUTOLORD sutoiowd Tife
DRAMTEST 165071 canfig
166000, 18 Inverse. assen
INVERSED 1650/ |canfig
MiXEDDERD 1650/ 1.config
HIXEDDEND! 165071 canfig
PYHEST. 1650/1 3ysiem
STATONT.E JE50/1canTly
STATEDERT TESG/ config

L

sielus: DISABLED L3
TINING DENG

New TAL for H6BOOO X

TIMING 5TATE HINED DISPLAYS

HIXED RODE DEMO

NEN HIMEL mODE OEHD

HR1650 System Selftest Rev 04.00
STATE COUNTING

STATE BEND

Figure 6-9. Renaming a File

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

Move the carsor 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 1650B/HP 16518
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The Autoload
Operation

Note @

HP 1650B/HP 1661B

Fromi-Pane!l 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
ioaded instead of the default configuration file. This allows you to
change the default configuration of certain menus to a configuration
that better fits your needs.

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

With the up/down ROLL key and KNOB or the Alpha Entry pop-up
enter the name of the configuration file you wish to load in the field to
the right of "File" and select Execute. The Autoload function is
Enabled as shown after "Current Autoload status:” on the display.

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

Bisk Operotioms
[CTReTeTeRe Y Enaele | rive [AUTGLORR ]
Current autolost #1atus @ Enspies
Currant autolices f11n :  RUTOLORD
F1iannms Tyhs fossrintion
» UTOLOAR autoload. Tiie siatus: ENABLED Tile: AUTOLOAR
DRAMTEST S0/ 1.cant iy TINING DENG
158000, 18 1AVErse.assan Kew IAL for NSA000 I3
INVERSED 1650/ uconfig TINING STATE MIKED DISPLAYS
MEIXEDDEND 1650/5.conf ig HIXED MODE DEMD
HIXEDDENO! 850/1 canf g KEW NIXED NODE DEAD
PYTEST_ 1650/ 5ysten KRI850 System Selftest Rev 0d.80
STATONT.LE S0/ Eont iy STATE COUNTING
STATEDENG S50/ config SYATE DERD

iFigure 6-10. Autoload Operation Enabled

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

Caution w

Disk Drive Operations
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Select the Purge operation to Purge (delete) a file. With either the
up/down ROLL key and KNOB or the Alpha Entry pop-up enter the
file you wish to purge in the field to the right of "file." Select Execute
and when the pop-up appears, select Continue and the file is purged
from ihe disk.

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

brsk Gperations
{TFarge 1 rine [AOTHLEAL
Ellgnome . Tupe Ggscrintien
o AUTOLOAR witoiond_isle status: DISABLED @
DRAMTEST 1650/ i.config TIHING DEHD
aoooo_ 16 snverse. pgsemn New TAL far MGBOOD 1Y
INVERSED $E50/1confiy TIMING STATE NIKED DISPLAYS
AIESDEND 1650/ 1_conlig NIKED MODE DEBD
HIXEGOEHD 165074 _conf ig NEW HIXED HODE DENC
PYTEST. HB0/ T.syrtiem HPISS0 Systigm Seiflest Rev 94,90
STATONT_E 650/ 1.confly STATE COUNTING
STATEDERD 65075 _conf ig STATE DEHO

Figure 6-11. Purging a File
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Copying a File

Note "JC!

HP 1650B/HP 16518
Front-Panel Reference

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

You can also copy a file 1o 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 "T'o" filename field,

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

When "Insert the 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 continue,
press SELECT; otherwise, place the cursor on "Stop” and press
SELECT. If you are copying to the same disk, press "Continue”
without moving the disk.

If the file cannot be copied in 2 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.

I the source file is Jarge (i.e., 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.

Dizk Uperoiisax

fits [AIMEDGERD ] 1o | BBCDEL_ADL

(et )

Eslename . Fupe Desccintion
AUTOLOAD autoioagulile status: DISAGLED
BRAFTEST 165671 _conf1g TIMING DEMO
16600018 Lhversg., o3rem Neu IAL [er MGBOCS I3 .
INVERSED 169071 config TINING STATE WINED DISPLAYS

» AIXEPDEND B3/t _conf ig FIXED HADE DEMD L4
NIXECOENTT 1880/ Tuconl ig HEW [HMED HODE DERD
PYTEST.. SN/ system HP1630 System Selftest Rev 0@ 00
STATCNT.E 1850/ teenl ig STATE COUNTING
STATEDEMD 1850/ .cent iy STATE QEMD
STATE.STAT 1650/ canf Ly ZB0/R5232 DUAL STATE
SYSTEN. 1650/ aysten HA14650 Syslem Sof luare Rev 04 .00
TINE.2aHAY 15507 Ltont 14 TIHING DISPLAY WITHM 24 WAVEFORNS

Figure 6-12. Copy File Operation
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The Pack Disk By deleting files from the disk and adding other files, you end up with

Operation blank areas on the disk (between files) that are too small for the new
files you are creating. The Pack Disk operation packs the current files
together, removing unused areas from between the files so that more
space s available for files at the end of the disk.

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

000,
Bisk Dparations
Eilensme .. Tupe. Descriotign
AUTOLOAD sutotoad file stetus: DISABLED
DRAHTEST 1650/1_config TIMING DEHO
168000.18 invorsa.sseem Neu IAL for HEBOCO IT
INVERSED 150/ conr iy TINING STATE MIXED DISPLAYS

# HIXEDDEMD 1650/ .config HIXED MODE DEMG -

HIXEDDEHOT 1650/t _contig NEW #IXED MODE DEMD

PYTEST. 150/ 1.8y Lam HPIESBC Sysiem Seiftest Rev 94.0G

STATCNT . E 1850/ config STATE COUNTING

STRTEPEHEG 1850/ .conf ig §TATE DEMO

STATESTAT 1650/ .c0n1 1 IB0/RS232 DUAL STATE

GYSTEN.. 165071 .eystam WPIBSG Susiem Sof tuare Rav 04.00

TINE 2480V 1850/ conf ig TINING DISPLAY KITH 24 WAVEFDRME
E

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

Caution Wf

" ]
Note W&

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

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

buplicate Disk

Dupiicate gisk uses a1 of system ram io help speed up
the precess of cuplicating d¢isks. This Witl DESTROY
the current configurstion end dats and wil! reguire a
regoot of the sgstem whes deplicaiion s compliets,

ancein '

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 fogic analyzer reads the source disk and
displays "Reading from source disk. Please wait..."

When the logic analyzer has filled memory or has read the entire
source disk, it displays "Insert destination disk-hit select when ready.”
Remove the source disk, insert the destination disk and press
SELECT. When the logic analyzer starts writing to the destination disk,
vou will see "Writing to destination disk. Please wait..."

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

HP 1650B/HP 16518
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If the amount of data on the source disk exceeds the available memory
in the logic analyzer, the logic analyzer will display "Insert the source
disk-hit select when ready” again, and you will need to repeat the
process of inserting the source disk, then the destination disk. Follow
the directions on screen until the entire disk is duplicated.

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

HP 1650B/HP 1851B Disk Drive Operations
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7
Making Hardcopy Prints

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 currently
displayed on screen or all data in the menus having off-screen data.

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

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

00—
Suppo rted 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:

HP ThinkJet {(RS-232C switches set for HP controllers)
HP Quietlet (factory settings)

HP LaserJet (factory settings)

Alternate

® @ 2§

HP 1650B/HP 16518 Making Hardcopy Prints
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_Alternate Printers  In addition to HP printers, the logic analyzers support Epson®
compatible RS-232C printers. These alternate printers must support
graphics.

When the logic analyzer’s RS-232C configuration is st for alternate
printers, it transmits data to the printer in the Epson™ format.

Printers incompatible with either HP or Epson data transfer formats
will not work with the HP 1650B/51B logic analyzers.

AV —
HOOkiﬂg Up If your printer is already connected to the logic analyzer, skip to
Your Printer "Setting the RS-232C for HP Printers" or "Setting the HP-IB for HP
© e Printers" in this chapter. Otherwise hooking up your HP printer is just
a matter of having the correct HP-IB or RS8-232C interface cable.

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

BIEINES Y

Figure 7-1. Logic Analyzer to Printer Hook-Up

Making Hardcopy Prints _ HP 16508/HP 16518
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HP-IB Printer You can use any standard HP-IB cable to connect the logic analyzer to

Cabies the printer. The specific HP-IB cable only depends on the Iength you
need.

I

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

Printer Cables logic analyzer to the printer. However, the HP 13242G is the preferred
cable since it can be used with either no protocol (hardware

handshake) or XON/XOFF.

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

PRINTER

CHASSTS GROUND

T

RD

SIGNAL GROUND

DTR

CTs

DSR

X

28

LOGIC ANALYZER

CHASSIS GRGUND
™

jzin3

SIGMAL GROUND
oTs

DSR

DTR

1630/BLO2

Figure 7-2. HP 13242G Cable Schematic

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

HP 1650B/HP 16518
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HP 92219H Cable

Setting HP-IB
for HP Printers

g
Note %

Making Hardcopy Prints
7-4

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

FRINTER LOGIC ANALYZER
—
CHASSIS GROUND | 1 1| CHASSIS GROUND
| ——
™ 2 ™
[S—

RD

3 RD

SIGNAL GROUND [ 7 7

SIGNAL GROUND

65arBLeA

Figure 7-3. HP 92219H Cable Schematic

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

« HP 2225A Thinklet
e HP 22278 Quietlet
e HP 3630A option 002 Paintjet

The printer must be in "Listen Always" when HP-IB is the printer
interface. The HP 1650B/518 HP-IB port does not respond to service
requests (SRQ) when controlling a printer. The SRQ enable setting for
the HP-IB printer has no effect on the HP 1650B/51B operation.

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

HP 1650B/HP 16518
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Setting
RS-232C for
HP Printers

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

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

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

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

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

e
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 # protocol
Printer e number of data bits
e number of stop bits
e parity type
e baud rate
e paper width

HP 1650B/HP 16518
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You access these fields by first accessing the /O menu then the 1O
Port Configuration menu.
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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.

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

» If you select 132 characters per line (13.5 inches) on an
HP Quictlet, it will print a full 132 characters per line.

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

Y
RS-232C You can use the logic analyzer’s default configuration (except for
Y
Defauit 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 default configuration is:

Protocol: XON/XOFF

Data Bits: 8

Stop Bits: 1

Parity: none

Baud rate: 9600

Printer: ThinkJet

Paper width: 8.5 inches
R
Recommended The recommended protocol is XON/XOFF, This allows you to use the
Protacol simpler three-wire hook-ups.
Making Hardcopy Prints HP 1650B/HP 16518
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Starting the
Printout

Print Screen

Print All
ol
Note ",ﬂ

HP 16508/HP 16518
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When you are ready to print, you need to know whether there is more
data than is displayed on screen. In cases where data is off screen (ie,
format specifications with all pods assigned to a single analyzer), you
need to decide whether you want just the data that is on screen or all
the data,

If you want just what is on screen, start the printout with the Print
Screen option, If you want all the data, use the Print All option. Both
options are in the I/0O menu. Once you decide which option to use, start
the printout by placing the cursor on the print option (screen or all}
and pressing SELECT,

a2 /0 MENU ™

Done

Print Screen

Print All

Disk Operations

1/Q Port Configuration
External BNC Configuration
Self Tests

. & & & 5 & &

Figure 7-4. }/O Menu

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

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

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

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

Timing Format Specifications
State Format Specifications
State Trace Specifications
State Listing

Symbols

Disk Directory

e 3 & &5 8 B

What Happens When vou press SELECT to start the printout, the I/O menu pop-up
Du ring 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
incompléte printout.

Making Hardcopy Prints HP 1650B/HP 1651B
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Connecting to
Other HP
Printers

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

The HP 1650B/51B can also be used with Hewlett-Packard printers
that have RS-232C interface options. Simply connect the printer with
the HP 13242G cable. Refer to table 7-1 for the appropriate selection
for the RS-232C configuration of the HP 1650B/51B.

Table 7-1. HP Printer Selection

For this HP Printer Select this Printer in
: I/0 Port Configuration menu
HP 2631 QuietJet
HP 2671 ThinkJet
HP 2673 ThinkJet

The above priniers 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.
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7-9
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The Timing Analyzer

introduction

The Timing
Analyzer
{An Overview)

Timing
Analyzer Menu
Maps

HP 16508/HP 1651B

Front-Panef Reference

This chapter introduces the timing analyzer and contains the timing
analyzer menu maps.

Chapters 9 through 11 explain each of the Timing Analyzer menus as
follows:

Chapter 9 explains the Timing Format Menu

Chapter 10 explains the Timing Trace Menu

Chapter 11 explains the Timing Waveforms Menu

Chapter 12 gives you a basic Timing Analyzer Measurement
example.

s & &

The timing analyzer acquires data asynchronously using an internal
sample clock. This asynchronous data acquisition technique is similar
to a digitizing oscilloscope. The acquired data is displayed in the form
of one or 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).

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

The Timing Analyzer
8-1
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Figure 8-1. Timing Format Menu Map
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Timing Trace
Menu Map
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Figure 8-2. Timing Trace Menu Map
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Timing Format Specification Menu

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

Accessing the The Timing Format Specification menu can be accessed by pressing
Timing Format the FORMAT key on the front panel. If the State Format Specification
g a Menu is displayed when you press the FORMAT key, you will have to

Menu 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.

S

Timing Format The Timing Format Specification menu lets you configure the timing

Specification analvzer to group channels from your microprocessor into labels you

p ° assign for your measurements. You can set the threshold levels of the

Menu pods assigned to the analyzer, assign labels and channels, and specify

symbols.

At power up, the logic analyzer is configured with a default setting.
You can use this default setting to make a test measurement on the
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.

HP 1850B/HP 16518 Timing Format Specification Menu
Front-Panel Reference 9-1



At power up the Timing Format Specification menu looks like that

shown below:
fﬂﬂCRINE 1w Timung Formol Specificatien fSnlcUH iwln i
pad &
ACEIVIRY ¥ omennciman
Labal Poi ¥15....87 .... 0
POD_t | T T — ]

FRPRNSHENENENY
hef hed lord bt b g

b

Ennhhiannnn

il

&

Figure 9-1. Timing Format Specification Menu

The Timing Format Specification menu for the HP 16518 is similar to
that for the HP 1650B except that Pod 2 appears in the menu instead of

Pod S,

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from none to all five for the HP 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 numbered pod is on the right and

the highest numbered pod is on the left.

Timing Format Specification Menu

a-2
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Timing Format
Specification
Menu Fields

Label

HP 1650B/HP 16518
Front-Panel Reference

Five types of fields are present in the menu. They are:

Label

Polarity (Pol)
Bit assiguments
Pod threshold
Specify Symbols

e & & & &

A portion of the menu that is not a ficld is the Activity Indicators
display. The indicators appear under the active bits of each pod, next to
"Activity." When the logic analyzer is connected to your target system
and the system is running, you will see { in the Activity Indicators
display for each channel that has activity. These tell you that the signals
on the channels are transitioning.

The fields in the Format menus are described in the following sections.

The label column contains 20 Label fields that you can define. Of the
20 labels, the logic analyzer displays only 14 in the Timing Format
Specification menu at one time. To view the labels that are off screen,
press the up/down ROLL key and rotate the KNOB. The labels scroll
up and down. To deactivate the scrolling, press the ROLL key again.

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

[furn label on
Modify 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 Jetter
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.

Timing Format Specification Menu
9-3



Modify Label

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

Turr Label Off

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

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

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

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

Bit Assignment The bit assignment fields allow you to assign bits (channels) to Iabels.
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 bis
numbered {. 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 16518
a4 Front-Panel Reference
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At power up the 16 bits of Pod 1 are assigned to the timing analyzer
and the 16 bits of Pod 5 are assigned to the state analyzer. To change a
bit assignment configuration, place the cursor on a bit assignment field
and press SELECT. You will see the following pop-up menu.

5 87 0

} ,,,,,,,, ********|

Figure 9-3. Bit Assignment Pop-Up Menu

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

Assigning one channel per label may be handy in some applications.
This is illustrated in "Using the Timing/State Analyzer” in chapter 7 of
the Getting Started Guide and chapter 12 of this manual, 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 2 label, the logic analyzer will beep,
indicating an error, and a message will appear at the top of the screen
telling you that 32 channels per label is the maximum.

Channels assigned to a label are numbered from right to left by the
logic analyzer. The least significant assigned bit (LSB) on the far right
is numbered 0, the next assigned bit is numbered 1, and so on. Since 32
channels can be agsigned 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 Menuy
9-5
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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. It does
not matter if Pods 4 and 5 are assigned to different analyzers. Changing
the threshold of one will change the threshold of the other.

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

TIL
ECL

lﬂserudef ined

Figure 9-5. Pod Threshoid Pop-Up Menu

TTL sets the threshold at + 1.6 volis, and ECL sets the threshold ar
- 1.3 volis.

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

Pod Thresheld
* 0.0V

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

Timing Format Specitication Menu HP 1650B/HP 16518
9-6. Front-Panel Reference




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

Specify Sym bols The Specify Symbols field differs from the other fields in the Timing

Menu

HP 1650B/HP 16518
Front-Pane! Reference

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

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

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

1t 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, lcaving 50 available for
analyzer 2.

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

PATHINE | ~ Sysbol Tohiw
Symnet
. Lewsl Hase view size
I ———— p———————

Figure 9-7. Symbol Table Menu

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

e Base
¢ Symbol view size
¢ Symbol name

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

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

Timing Format Specification Meniu HP 1650B/HP 16518
9.8 Front-Fanel Reference
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To change the base, place the cursor on the Base ficld and press
SELECT. You will see the following pop-up menu.

CT—
Pecimai

Hexadecimal
ASCLT

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 is
specified as a range, there is only enough room for 20 bits to be
displayed on the screen.

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

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

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

Timing Format Specification Menu
9-9



Symbol View Size  The Symbol view size field lets you specify how many characters of the
symbol name will be displayed when the symbol is referenced in the
Timing Trace Specification menu and the Timing Waveforms menu,
Selecting this field gives you the following pop-up,

SO O AONE AR B |

i0

iz

i3

14

i5

16

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

Menyt" in Chapter 11.

Symbol Name  When you first access the Symbol Table, there are no symbols
specified. The symbol name field reads "New Symbol." If you select this
field, you will see an Alpha Entry pop-up menu on the display. Use the
pop-up menu and the keypad on the front panel to enter the name of
your symbol. A maximum of 16 characters can be used in a symbol
name. When you select the Done field in the Alpha Entry pop-up menu
the name that appears in the symbol name field is assigned and two

more fields appear in the display.

Timing Format Specification Menu
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Symbol
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SEAD ] {Patters] {66601

- Figure 9-11. Symbol Defined as 2 Pattern

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

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

[Specifg Pattern: ]

85C4

Figure 9-12. Specify Pattern Pop-Up

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

MCHINE © - Symbo! Table
Symbol
Lepgl Base view size

(A
HRITE qange 0000

Figure 5-13. 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:
iFFF

Figure 9-14. Specify Range Pop-Up

HP 1650B/HP 16518 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 Iast
symbol defined and press SELECT. A pop-up menu appears as shown.

IModify symbal
Ingert 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 sce an Alpha Entry pop-up menu with which you can
change the name of the symbol.

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

When you have specified all your symbols, you can leave the Symbol

L.eaving the
Symbol Table Table menu in one of two ways. One method is to place the cursor on
Menu the Done field and press SELECT. This puts you back in the Format
Specification menu that you were in before entering the Symbol Table.
The other method is to press the FORMAT, TRACE, or DISPLAY
keys on the front panel to get you into the respective menu.
Timing Format Specification Menu HFP 1650B/HP 16518
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Timing Trace Specification Menu

10

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

S —

Accessing the
Timing Trace

The Timing Trace Specification menu can be accessed by pressing the
TRACE key on the front panel. If the State Trace Specification menu
is displayed when you press the TRACE key, you will have to switch

Speclf:catlon analyzers. This is not a problem, it merely indicates that the last action

Menu you performed in the System Configuration Menus was on the state
analyzer.

IE——

Ti mmg Trace The Trace Specification menus allow you to configure the logic

S pecificati on analyzer to capture only the data of interest in your measurement. In

Menu the timing analyzer you can configure the analyzer to trigger on specific

HP 1650B/HP 16518
Froni-Panel Reference

patterns, edges, or glitches, The Timing Trace Specification menu lets
you specify the trigger point for the logic analyzer to start capturing
data and the manner in which the analyzer will capture data. You
configure the timing analyzer to find a pattern first and then a
transition in the signal or signals.

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

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

HACHINE 1 }- Timing Trece Spwcification

Tracs mogeiRERet]tive]
brnad 3y

Atquisition meas [ TTERIiens] 3

Lapel
ouas »
Fing

fattern CE]
prevent raor (7]

Than fing

gage [ ]

Figure 10-1. Timing Trace Specification Menu

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

S
Timing Trace
Specification
Menu Fields

Base
Find

& & & & 5 8 8 B

Trace mode
Armed by
Acquisition mode
Label

Pattern

The fields in the Timing Trace Specification menu are::

Pattern Duration (present for )
Then find Edge

These are described in the following sections.

Timing Trace Specification Menu
10-2
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Trace Mode

Armed By

Acquisition Mode

HP 16508/HP 16518
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With the Trace Mode field you specify the mode in which the timing
analyzer will trace. You have two choices for Trace mode: Single and
Repetitive. If you place the cursor on the field and press SELECT, the
ficld toggles from one mode to the other.

Single Trace mode acquires data once per trace. Repetitive Trace
mode repeats single acguisitions until the STOP key on the front panel
is pressed, or if Stop measurement has been selected and the stop
measurement condition has been met.

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

The Armed by field lets you specify how your timing analyzer is to be
armed, The analyzer can be armed by the RUN key, the other analyzer,
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
BNL 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 aliows reconstruction of the samples in the Timing
Waveforms display.

Transitional timing always samples at a rate of 100 MHz

{10 ns/sample). This provides maximum {iming 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 arc many transitions, the data may end prior to the time window
desired because the memory is full. However, a prestore qualification
in your logic analyzer insures that data will be captured and displayed
berween the left side of the screen and the trigger point.

Figure 10-3 illustrates Transitional acquisition, comparing it to

Traditional acquisition.
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Figure 10-3. Transitional vs. Traditional Acquisition

Timing Trace Specification Menu
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Traditional timing samples and stores data at regular intervals.
Transitional timing samples data at regular intervals but stores a
sample only when there has been a transition on one or more of the
channels. This makes it possible for Transitional timing to store more
information in the same amount of memory.

Glitch Acquisition Mode

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

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

If vou want your t{iming analyzer to trigger on a glitch in the data set the
Acquisition mode to Glitch. This causes several changes in the
analyzer. One change is that a field for glitch detection in each label is
added to the Timing Trace Specification menu, as shown:

Then {ind

Edge [ ... |

¢]

"
Gilitch
Figure 10-4. Glitch Specification Field

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

Giiteh 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 automatically selected by the timing analyzer to
insure complete data in the window of interest.

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

/1‘1 - GLITCH
ANALYZER /

INPUT Vs

e N
|
[

: GLITCH DISPLAYED

ON NEXT SAMPLE
ANALTZER
DISPLAY

THES0m

Figure 10-5. Glitch in Timing Waveform

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

Base The Base fields allow you to specify the numeric base in which you
want to define a pattern for a label. The Base fields also let you use a
symbol that was specified in the Timing Symbol Table for the pattern.
Each label has its own base defined separately from the other labels, 1f
you select one of the Base fields, you will see the following pop-up
menu. Decide which base you want to define your pattern in and select

that option.
Binary
Dctiel
Figure 10-6. Base Pop-up Menu
Timing Trace Specification Menu HP 1650B/HP 1851B
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Find Pattern
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One of the options in the Base pop-up is ASCII . It allows you to see
characters that are represented by the pattern you specified in the
Find Pattern fieid.

Label >
Base > AsCII

Find
Pattern # %

Figure 10-7. ASCli Defined as Numeric Base

Notice in the figure above that the Find Pattern field is no longer 2
selectable field when the base is ASCIL. You cannot specify ASCII
characters directly. You must specify a pattern in one of the other
bases; then you can switch the base to ASCII and see what characters
the pattern represents.

The Symbol option in the Base pop-up allows you to use a symbol that
has been specified in the Timing Symbol Tables as a pattern or specify
absolute and enter another pattern. You specify the symbol you want to
use in the Find Pattern field.

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 logicat AND of all the fabels’ patterns. That is, it looks for a
simultaneous occurrence of the specified patterns. When it finds the
pattern, it triggers at the point that you specified in the Then find Edge
fields. See "Then Find Edge” later in this chapter for more information
about edge triggering.

You select a Find Pattern field with one of two methods. The first
method is to place the cursor on the Find Pattern field and press
SELECT. The second method is to place the cursor on the Find
Pattern field and press one of the alphanumeric keys on the front-panel
keypad. Both methods give you a pop-up similar to that shown in figure
10-8.

Timing Trace Specification Menu
10-7



Specify Pattern:
2425

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

The pop-up will vary depending on the base you choose and the
number of chanmels you assign to that label. If you press a key on the
keypad te open the pop-up, the character on the key is placed in the
first location of the pattern.

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

As mentioned previously in "Base", if you specify ASCII as the base for
the label, yon won't be able to enter a pattern. You must specify one of
the other numeric bases to enter the pattern. Then you can switch the
base to ASCII and see what ASCII characters the patiern represents, If
you choose Symbols in the Base field, you can use one of the symbols
specified in the Timing Symbol Tables as the patiern. The Find Pattern
field looks similar to that below:

Label > | _POD 1 |
Base > [ Sumbol |
Find

Pattern (absolute 2425]

Figure 10-9. Symbot! Defined in Base Field

Timing Trace Specification Menu HP 1650B/HP 16518
10-8 Front-Panel Reference




Pattern Duration
(present for }

HP 16508B/HP 1651B
Froni-Panel Reference

If you select this field you get a pop-up similar to that shown:

£ ™

Symbo! selection

» absolute *
READ
HWRITE

\, v

Figure 16-10. Symbol Selection Pop-Up for Find Pattern

The pop-up lists all the symbols defined for that label. It also contains
an option "absolute xxeo" 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, nse the KNOB to scroll the
symbois up and down until the desired symbol is between the two
arrows. Press SELECT. The symbol name appears in the Find Pattern
field under the label.

When you specify symbols in the Timing Symbol Tabies, 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
10-9
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Note fﬁ

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 ficld, you can set the duration to a
value between 30 ns and 10 ms. If you select < in the first field, you can
sei the duration to a value between 40 ns and 10 ms. If you attempt to
sef the duration to a value outside the given range, the analyzer will

automatically set it to the nearest fimit.

To change the value of the pattern duration, place the cursor on the
second field and either press SELECT to get a pop-up menu, or just
press one of the numeric keys on the front-panel keypad. Both methods
give you a Numeric Entry pop-up similar to that shown.

p

.\,

Mumeric Entry

-

g

FEEE

7

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

With the front-panel keypad enter the desired pattern duration. Use
the KNOB to place the cursor on the correct timiing units, then press
SELECT. Your value for Pattern Duration will appear in the field.

If you press a key on the keypad to open the pop-up, the number that
you pressed will appear in the entry field replacing the previous value.
To restore the original value press the CLEAR ENTRY key.

Timing Trace Specification Menu
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As an example, suppose you configure the present for field as
shown:

present for

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. Example of Pattern Duration {Less Than)

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

With the Then find Edge fields you can specify the edges (transitions)
of the data on which your timing analyzer {riggers. You can specify a
positive edge, a negative edge, or either edge. Each label has its own
edge trigger specification field so that you can specify an edge on any
channel.

When you specify an edge on more than one channel, the timing
analyzer logically ORs them together to look for the trigger point. That
is, it triggers when it sees any one of the edges you specified. It also
ANDs the edges with the pattern you specified in the Find Pattern
fields. The logic analyzer triggers on an edge following the valid
duration of the pattern while the pattern is still present. To specify an
edge, place the cursor on one of the Then find Edge fields and press
SELECT. You will see a pop-up similar to that shown in the following
figure.

Timing Trace Specification Menu
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Figure 10-14. Specify Edge Pop-Up for Then Find Edge

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

To specify a negative edge, place the cursor on one of the periods in
the pop-up and press SELECT once. The period changes to |, as
shown:

{Specifg Edge: ]

dree wkms sras oea

Figure 10-15. Negative Edge Specified

To specify a positive edge, place the cursor on one of the periods and
press SELECT twice. The period changes to 4, as shown:

[S;mcifg Edge: ]

Loth viin seen raae

Figure 10-16. Positive Edge Specified

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

[Specifg Edge: }

F I e

Figure 10-17. Either Edge Specified

Timing Trace Specification Menu HP 1650B/HP 16518
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If you want to delete an edge specification, place the cursor on the
arrow for that channel and press SELECT until you see a period. To
clear an entire label, press the CLEAR ENTRY key on the front panel.

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

Note lIC' If you are not in Binary base, you will see dollar signs ($5..) in the Then
J 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 on Glitch a
glitch detection field for each label is added to the screen. These fields
allow you to specify glitch triggering on your timing analyzer. Selecting
one of these fields brings up the following pop-up menu.

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

Your pop-up may look different depending on the number of channels
you have assigned to the label. Each period indicates that the channel
has not been specified for glitch triggering.

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

[Specifu 61itch: }

Figure 10-19. Glitches Specified

HP 1650B/HP 16518 Timing Trace Specification Menu
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Note

i3

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

If you are not in Binary base, you will see dollar signs (35..) in the
Glitch field when you close the pop-up. This indicates that glitches
have been specified; however, the logic analyzer can’t display them
correctly unless you have selected Binary for the base.

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

(glitch + glitch + edge + edge) * patiern

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 ont the screen. The logic analyzer then triggers only on the
pattern specified in the Find Pattern fields,

Tirming Trace Specification Menu HP 1650B/HP 16518

10-14

Froni-Panel Reference




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 arca. The menu area is in the top
one-fourth of the screen and the waveforms area is the bottom
three-fourths of the screen.
[TRAN_TEST ]~ Timteg wavefarms
narkers

Aocumilate a1
[E——
Time/Civ Dzley : O s Sampie perted « 0 ng

[ kag 0

CAS

Figure 11-1. Timing Waveforms Menu
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The waveforms area displays the data that the timing analyzer acquires.
The data is displayed in a format similar to an oscilloscope with the
horizontal axis representing time and the vertical axis representing
amplitude. The basic differences between an oscilloscope display and
the timing waveforms display are: in the timing waveforms display the
vertical axis only displays highs (above threshold) and lows (below
threshold). Also, the waveform lows are represented by a thicker line
for easy differentiation.

f [EEOGOTINNG = Timing Wevefarms
narkers X te trig 3] [Timex to0 o s ¥
| Accumulate U tg Trig s Al e 3
B Timesniv Deley 5] ! :

|
|
Ej

ETAA
[l
b

IO
EnrCas:

IR DD DD L h DX B0 TATT

O b L TS AT

T

Figure 11-2. Timing Waveforms Menu with 24 Waveforms

IR

ACC&SSE!‘SQ the The Timing Waveforms Menu is accessed by the pressing the

Ti m§ng DISPLAY key on the front panel when the timing analyzer is on. It will
Waveforms automatically be displayed when you press RUN,

Menu

Timing Waveforms Menu HP 16508B/HP 16518
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Timin The menu arca contains fields that allow you to change the display
g
Waveforms parameters, place markers, and display waveform measurement

. ters.
Menu Fields parameters

GBOOOTIMNG | ~ Timing Haveforms

Harkers ¥ to Trig 0 s [fime ¥ 10 0 ¢ s
accumulate 0 o Trig At CLOLK
Time/Div 500 ns | Delay Y| 1

Figure 11-3. Timing Waveforms Menu Fields

Markers 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
¢ Time

e Patterns
o Statisiics

e 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.

i
Note % The sample period displayed is the sample period of the last
acquisition. If you change the Time/Div setting, you must press RUN to
initiate another acquisition before the sample period is updated.

Although the markers are off, the logic analyzer still performs statistics,
so if you have specified a stop measurement condition the
measurement will stop if the pattern specified for the markers is found.

GBO00TINNG ; » Timing Mavelarms

narkegrs arr

Accumuiate

Time/Div 500 _ns | Delay | g5 Semple periog = 10 ns

Figure 11-4. Markers Off
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Markers Time When the markers are sei to Time, you can place the markers on the
waveforms at events of interest and the logic analyzer will tell you:

e Time X to Trig(ger)
e Time O to Trig{ger)
¢ Time Xt 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
curreat time for that marker. Either rotate the KNOB or enter a
numeric value from the keypad to change the position of that marker,
Pressing SELECT when you are finished positions the marker and
closes the pop-up.

When the cursor is on either the X to Trig or O to Trig fields, you can
also enter a value directly from the keypad without pressing SELECT.

GBO00TIMNG § ~ Timing MaveLocmn

) X to Trigger (Done )

Aarkers x " e X 58] -7 ns
AtCumuiste 0 ¢ 70 na L (X Harker
Time/Div S0C nsg ]

Figure 11-5. Markers Time

The Time X to O field will change according to the position of the X
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.

BEOCOTINNG | « Timing Haveforms

Herkars X to Trig
Accumulate g s Trig
Time/Div batay 7 5]

Harker mvmnt

% ta Trigger «490 ng
8§ to Trigger 226 ns
Time ¥ to 0 71¢ ns

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.

Timing Waveforms Menu HP 1650B/HP 1651B
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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.

DRAN TEST |- Timing Waveforms (Specify Patterns )
Markers Find x—pattarn [ 0] from Trigger
Accumulate Find o-pattern [ g ] from | Trigger ]

Time/Div Datsy Time X to O o s
Figure 11-7. Markers Patterns

Patterns for each marker (X and Q) can be specified. Patterns can be
specified for both markers in each label. The logic analyzer searches
for the logical "and” of patterns for all labels even though only one label
can be displayed at a fime. 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.

Marker Patterns
Lebel [A__ | Base |Hexadecimel

X narxer > pattern DOGOOMX
o Rarxer > [entaring ! pastarn DOOXXMMN

S10p messurement: L Sat] [ .85 than 10 nsl
Stpre exception te disk: {on File name ] EXCEPTION

File dascription | ]

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
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Markers Siatistics

Accumulate Mode

Timing Waveforms Menu
11-8

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,

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 erronecus measurement termination,

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

& Number of total runs

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

¢ Minimum time between the X and O markers

¢ Maximum time between the X and O markers

¢ Average time between the X and O markers

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

Io repetitive, statistics will be updated each time a valid run occurs
until you press STOP. When you press RUN after STOP, the statistics
wil be cleared and will restart from ZeT0.

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 is selected by toggling the Accumulate QN/OFF
field in the Timing Waveforms menu, When accumnulate is on, the
timing analyzer displays the data from a current acquisition on top of
the previously acquired data.

HF 1650B/HP 1651B
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When the old data is cleared depends on whether the trace mode is in
single or repetitive. In single, new data will be displayed on top of the
old each time RUN is selected as long as you stay in the Timing
Waveforms menu between runs. Leaving the Timing Waveforms menu
always clears the accumulated data. In repetitive mode, data is cleared
from the screen only when you start a run after stopping acquisition
with the STOP key.

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
example, in the timing waveforms display (figure 6-8) the number 35 to
the right of the Delay ficld is the pattern in bexadecimal 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
meny.

| [BBGOOTITHG ] - Yiming Xaveforms

| rarxers Timn %ty Trig | Iime ¥ to D 1420 49§
Accumslate GiL 10 to Trig (1 .42 at DDA :
i Timesoiv (500 ns | Deiay | 35 ‘

T e o o ol 1
S — Fnem !
—

Teeerrecnd |

¥ %
fa)
Ead
B0 00 00!

=
PR e TS

b
:
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o
:
E

T35 D EEEROOODOORION

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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per division)
Field
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Note fli

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

BB0COTINNG | = Timing HWavefarms

Herkers X te Trig O s} [Time x to 0] .42 us

Accumulste O o\e Trig | A%0 ds ¢ At D Nareer
" [ L,

TimesGiv [ 560 ng Deley | 8 5

L % g Wy -

e

Figure 11-10. Label Option Pop-up

The time per division field allows you to change the width of the time
window of the Timing Waveforms menu.

When the pop-up is open you can change the time per division by
rotating the KNOB or entering a numetic value from the keypad. When
you rotate the KNOB, the time per division increments or decrements
in 1-2-5 sequence from 10 ns/div to 50 ms/div.

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

When you enter a value from the keypad, the time per division does not
have to be a 1-2-5 sequence.

In Glitch mode, changing the 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

HP 1650B/HP 16518
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The Delay field allows you to enter a delay. The delay can be either
positive or negative. Delay allows you to place the time window
(selected by Time/Div) of the acquired data at center screen.

The inverted triangle in the horizontal center of the waveforms area of
the display represents trigger + delay. The vertical dotted line
represents the trigger point (see figure 6-10).

[EBOGGTIHNG | ~ Timing Ravefars:

Horkers ¥ to Trig [ 900 hs 1,530 us

Pocumuinte 8 to Trig | 538 ns] &t (X nerker] CLBLR ]

—————

TimesHiv Deley | I s 0
k]

&

mfmwmwmmmqﬂ
]
Lo

]
7

Figure 11-11. Trigger and Trace Points

If you want to trace after the trigger point, enter a positive delay. If you
want to trace before the trigger point (similar to negative time) enter a
negative delay. The logic analyzer is capable of maximum delays of

— 2500 seconds to + 2500 seconds. In Transitional mode the maximum
delay is determined by the number of transitions of the incoming data.
Data may not be displayed at all settings of Time/Div and Delay.

Timing Waveforms Menu
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In Glitch mode the maximum delay is 25 seconds, which is controlled
by memory and sample period (512 x 50ms). The sample rate is also
dependent on the delay setting. It is represented by the foliowing
formula:

Hdelay < 20 us
Hwdelay = 20 ns (this is an instroment constant)

if delay > 10 ms
Hwdelay = 10 ms

else Hwdelay = delay (delay setting in timing waveforms menu)
Sample period = larger of:

Time/Div + 25 or

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

Then sample period = 50 ms

Timing Waveforms Menu HP 1650B/HP 1651B
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Timing Analyzer Measurement Example

Introduction

HP 1650B/HP 1651B
Eront-Panel Reference

In this chapter you will learn how to use 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 use them once vou become
an experienced user. The steps in this format are both numbered and
lettered. The numbered steps state the step objective. The lettered
steps explain how to accomplish each step objective. There is also an
example of each menu after it has been properly set up.

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide. If you can set up
cach menu by just looking at the menu picture, go ahead and do so. 1f
you need a reminder of what steps you need to perform, follow the
pumbered 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
loads the same data acquired for this exercise so you can see what it
fooks 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.

Timing Analyzer Measurement Example
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P roblem In this exercise, assume you are designing a dynamic RAM memory
Solvi ng with (DRAM] controller ang you must verify the timing of the row address

. = strobe (RAS) and the column address strobe (CAS). You are using a
the Tfm’ng 4116 dynamic RAM and the data book specifies that the minimum time
Ana[yzer from when LRAS is asserited (goes low) to when LCAS is no longer

do just fine when you don’t need voltage parametrics you decide to go
ahead and use the logic analyzer.,

I ———

What Am | After configuring the logic analyzer and hooking it up to your circuit
Goi ng to under test, you will be measuring the time (x) from when the RAS goes
Measure? low to when the CAS goes high, as shown below. ‘
(%3
RAS W
CAS "ﬁ r—‘-_af
Q1650805
Figure 12.1. RAS and CAS Signals
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How Do | In order to make this timing measurement, you must configure the logic
onfiqure analyzer as a timing analyzer. By following these steps you will
Eo: ;chnal;!;eer7 configare Analyzer 1.as the timing analyzer.

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

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

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

b. Place the cursor on System and press SELECT,

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

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

System Configuratien

Anelyzer | Anaiyzer 2
Meme ¢ Unessigned Fads
Tupe: Typo:

(Autopzeie )

Figure 12.2. System Configuration Menu

HP 1650B/HP 1651B Timing Analyzer Measurement Example
Froni-Panel Reference 12-3



3. Name Analyzer 1 "DRAM TEST" {optional)

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

b. With the Alpha Entry pop-up, change the name to "DRAM
TEST" (see "How to Enter Alpha Data" in chapter 3 if youneed 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 16508/HP 16518
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Connecting the
Probes

Activity Indicators

HP 1650B/HP 16518
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At this point, if you had a target system with a 4116 DRAM memory
1C, you would connect the logic analyzer to your system.

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

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

System Configuration

Aratyzer [ Anatyzer 2
Name: [DRAM_YEST Unsssigned Pads
Type: Type: [ OTT Pod 3

Activity indicators

Figure 12-3. Activity Indicators
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]
Gonfiguring the Now that you have configured the system, you are ready to configure
Timiﬁg Analyzer the timing analyzer. You will be:

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

[BREN JEST }- Timing Formal Specitication

Figure 12-4. Timing Format Specification Menu

Timing Analyzer Measurement Example HP 16508B/HP 16518
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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 c.

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

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

b. Any combination of bits may be assigned to this pod; however,
you will want only bit 0 assigned to the RAS label. The easiest
way to assign bits is to press the CLEAR ENTRY key to
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 1851B Timing Analyzer Measurement Example
Front-Panel Reference 12-7



A
Specifying a
Trigger
Condition

To capture the data and then place the data of interest in the center of
the display of the TIMING WAVEFORMS menu, you need to tell the
logic analyzer when to trigger. Since the first event of interest is when
the LRAS is asserted (negative-going edge of RAS), you need to tell

the logic analyzer to trigger on a negative-going edge of the RAS signal.

1. Select the TIMING TRACE menu by pressing the TRACE key.

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

. Place the cursor on the Then find Edge ficld under the label

RAS, then press SELECT.

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

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

-HEX base.

Trace moge[_Eingls T}
Aewed by

ORAN TEST |« Timing Trace Spacification

poguisition mode | Trensitionsg!

Lapel > TAS
Bege > Hex

Fingd

pettern L J0TETT]
prosnt 1o (3]

Then fing

gage 81 ]

Figure 12-5. Trigger Edge Specified
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Acquiring the
Data

HP 1650B/HP 1651B
Front-Panel Reference

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

CRAN TEST | = Timing Maveforms
narxers ¥ to Trig | [(Time % 1503 s s
Accumuiate 0 Lo Trig | t [ Rarker] L gAS )
TimesDiv teiny |

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 waveform display area (horizontal center).

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.

Timing Analyzer Measurement Example
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The Timing The Timing Waveforms menu differs from the other menus you have
used so far in this exercise. Besides displaying the acquired data, it has

Waveforms menu fields that you use to change the way the acquired data is

Menu displayed and fields that give you timing answers. Before you can use

this menu to find answers, you need to know some of the special
symbols and their functions. The symbols are:

o The X and O
¢ TheW
e The vertical dotted line

The X and O The X and O are markers you use to find your answer. You place them
on the points of interest on your waveforms, and the logic analyzer
displays the time between the markers. The X and 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).

[CRAL TEST | = timing Waverarms

Harkers K o Trig 9 3] T3ime ¥ to D ] o 3
[
Becumlate 9 te Trigf 9 s AL [X herker RAS

Tiwesdsy L 100 a5 | Delay a_s &
X

| -

| e
/

X & O Markers

Figure 12-7. X & O Markers

Timing Analyzer Measurement Example HP 1650B/HF 16518
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The v 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 ¥,

The Vertical The vertical dotted line indicates the trigger point you specified in the

Dotied Line Timing Trace Specification menu. The vertical dotted line is at center
screen under the inverted triangie and is superimposed on the
negative-going edge of the RAS signal.

- Timing Wavelorms

narkers | fime 1 ¥ to Trig —50 ne | {Time X to 0 } 180 ns
Accumulete Off 1% 10 Trig 90 ns At [ ¥ fHorker ras ]
i

Tine/Oiv 100 ns | Deiny [
P

0

[ Ras ogji
l' RS oot

Figure 12-8. Inverted Triangle & Vertical Dotted Line
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Conﬁguring the  Now that you have acquired the RAS and CAS waveforms, you need to

Disp! ay configure the Timing Waveforms menu for best resolution and to
obtain your answer.

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

CAS

Figure 12-9. RAS and CAS Signais

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.

~ Timlng Revefarms

rarkers Timg B oto Trig | 0.8)] [Timewton oos
Accursiate [0 Jo te Trigl __0_s| At Cres__}
Timestv [ 506 15 | peloy 7 [

[
-

®As D
[Chs o0

Figure 12-10. Changing Time/Div

Timing Analyzer Measurement Example HP 1650B/HP 16518
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Making the ‘What you want to know is how much time elapses 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 field and press SELECT . A
pop-up will appear showing you the current time from the X

marker to the trigger; however, you don’t need to worry about
this number now.

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

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.

DRAN TEST ; ~ Yiming Maveforms

Rarkess l Time X to ¥rig [ iTlm x o5 0 f Ti0 ns
Accumuizte O11 10 to Trig | LT at [X ferker} RAS
TimesDiv [ 200 ns Delay 0 s [~}

=]

Figure 12-11. Marker Placement

HP 16508/HP 1651B
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Finding the
Answer

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

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

ORAT TEST |~ Timing Mavelorms

narkers Tiwe_ I te Trig 59 [Time ¥ 2.0 TS hs
Accumuiaiw grt i D te Trig 119 ns At P X harzer RES
Time Dy 200 ns i Delesy L Q

]

I—

Figure 12-12. Time Xt0 O

Timing Analyzer Measurement Example HP 16508/HP 16518
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Summary You have just learned how to make a simple timing measurement with
the HP 1650A/51A logic analyzer. You have:

specified a timing analyzer

assigned pod 1

assigned bits

assigned labels

specified a trigger condition

learned which probes to connect

acquired the data

configured the display

set the Time/Div for best resolution

positioned the markers for the measurement answer

& & & & & & & & &8

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 16518 Timing Anaiyzer Measurement Example
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13

The State Analyzer

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

Chapter 14 explains the State Format menu

Chapter 15 explains the State Trace menu

Chapter 16 explains the State Listing menu

Chapter 17 explains the State Compare menu

Chapter 18 explains the State Chart menu

Chapter 19 explains the State Waveform menu

Chapter 20 gives you a basic State Analyzer Measurement
gxample

* & & o ¥ 80

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.

|

State Analyzer The State Analyzer menu maps show yvou the fields and the available
P

Menu Ma ps 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 16518 The State Analyzer
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State Format
Menu Map

State Anciyzer |
ST RR—
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The State Analyzer
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Figure 13-1. State Format Menu Map
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State Trace

Menu Map

HP 1650B/HP 1651B
Front-Panel Reference
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Figure 13-2. State Trace Menu Map
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State Listing
Menu Map
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State Compare
Menu Map
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14
State Format Specification Menu
b

introduction This chapter describes the State Format Specification menu and alt
pop-up menus that you will use on your state analyzer. The purpose
and functions of each menu are explained in detail, and we have
included many illustrations and examples to make the explanations

clearer.
|
Accessi ng the The State Format Specification menu can be accessed by pressing the
State Format FORMAT key on the front panel. If the Timing Format Specification
. . Menu is displayed when you press the FORMAT key, you will have to
Specrflcatlon switch analyzers. This is not a problem, it merely indicates that the last
Menu action you performed in the System Configuration Menu was on the
timing analyzer.
]
State Format The State Format Specification menu lets you configure the logic
Specification analyzer to group channels from your microprocessor into labels you
P 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
below: -

——————————— e e
[HACHINE 2 |~ State Formsi spactficstton (Specify symusis )
Tloek
Ji
Clock Fariog Pod 5
Gosons] ! ™ ;
N 5 T S
Aetivily ¥ e
Lenel Pgl 15.... 87 .., .0
A 4] [sannsssnnmsnbmsn |
—arr—
)1
-1 -
O =
T f
R
i f
~Gff—
T =~
if (e
L AR ———

Figure 14-1. State Format Specification Menu

The State 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 16308, 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 nombered pod is on the left.

State Format Specification Menu HP 1650B/HP 1651B
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g
State Format Seven types of fields are present in the menus. They are:
Specification Label

Menu Fields Polarity (Pol)
Bit assignments
Pod threshoid
Specify Symbols
Clock

Pod Clock
Clock Period

s ® & 5 8 8 8 0

A portion of the menu that is not a field is the Activity Indicators
display. The indicators appear under the active bits of each pod, next to
"Activity > ." When the logic analyzer is connected to your target
system and the system is running, you will see ] in the Activity
Indicators display for each channel that has activity. These tell you that
the signals on the channels are transitioning.

The fields in the Format menus are described in the following sections.

tabel The label column contains 20 Label fields that you can define. Of the
20 labels, the state analyzer displays only 11 labels at one time. To view
the labels that are off screen, press the up/down ROLL key and rotate
the KNOB. The labels scroll up and down, To deactivate the scrolling,
press the ROLL key again.

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

[Turn label on
Modify l1abel
Turn Yabel off

Figure 14-2. Label Pop-Up Menu

HP 1850B/HP 16518 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 1o change the name of a label, or want to turn a label on
and give it a specific name, you would select the Modify label option.
When you do, an Alpha Entry pop-up menu appears. You can use the
Pop-up menu and the keypad on the front panel to name the label. A
label name can be a maximum of six characters,

Turn Labet Off

Selecting this option turns the label off. When a Iabel is turned off, the
bit assignments are saved by the logic analyzer, This gives you the

option of turning the label back on and stil having the bit assignments ..
if you need them. The waveforms and state listings are also saved. .

You can give the same name 10 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 Jabels 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 berween positive ( + } and negative {—).

In the state analyzer, negative polarity inverts the data.

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

assigning,

State Format Specification Menu HP 1650B/HP 16518
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HP 1650B/HP 16518
Front-Panel Reference

The convention for bit assignment is:

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

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

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

5 87 0

********;

--------

Figure 14-3. Bit Assignment Pop-Up Menu

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

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

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

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

State Format Specification Menu
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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.

«a State Format Specificetion Spacify Symbols

£iogk
1otk Peripd Pod 3 Fog 2 Pod 1
[Geons! [ T b f TIL 1 TIL, 3
| Tiock | i tlock 11 Clock 1

ACRLVITY > i il Cmrmnem— e
Lepel Pot 95 ..., 87 ... 0 i5.,... B7 ... 0 15....87 ... 8

[a] o wermens ] (s mmn awe. [resmunsn samivsan |
TP t t i
AT Bit 31 Bit 19 Bitsg Bit ¢

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 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. It does
not matter if Pods 4 and 5 are assigned to different analyzers. Changing
the threshold of one will change the threshold of the other.

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

Tt

] ECL
JUser—def ined

Figure 14-5. Pod Threshold Pop-Up Menu

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

State Format Specification Menu HP 1850B/HP 1651B
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Specify Symbols

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

[Pua Threshold

+ 0.0 ¥

k3

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

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

The threshold level you specify for the 16 data bits also appliesto a
pod’s clock threshoeld,

This field provides access to the Specify Symbols menu. It differs from
the other fields in the State Format Specification men 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 I, K, 1., M, and N and are
on pods 1 through 3, 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 16518 Logic Analyzer has two clock channels, each on one of
the pods. The J clock is om pod 1 and the K clock is on pod 2.

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

Specify Clock

Ji

NENIERITR NIRRT

Figure 14-7. Ciock Pop-Up Menu

You can use one of the clocks alone or combine them to build one
clocking arrangement. If you select a field to the right of one of the
clocks in the pop-up you will see another pop-up menu:

Specifg Clack
Ji
J ]k °ir L[5 n ]
1
<

Figure 14-8. Single Clock Pop-Up Menu

¥You can specify the negative ;:dge 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
[Cai+kr ) « e+ N 5

Figure 14-9. Example of a Clocking Arrangement

State Format Specification Menu HP 1650B/HP 16518
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HP 16508/HP 1651B
Front-Panel Reference

With this arrangement, the state analyzer will clock the data when there
is a negative edge of the J clock OR a positive edge of the K clock,
AND when there is a low level on the M clock OR a high level on the N
clock.

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

Your logic analyzer has the capability of clocking data in three
different ways. The pod Clock fields in the State Format Specification
menn 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 ficlds gives you the
following pop-up menu:

Normal _
Demuitipiex |
Hixed Llocks|

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 field above the pods in
the State Format Specification menu will be used to clock all the pods
assigned to this machine,

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

Figure 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
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Demultiplex

With the HP 1650B/51B Logic Analyzers, you can clock two different
types of data that occur on the same lines, For instance, lines that
transfer both address and data information need to be clocked at
different times in order to get the right information at the right time.
The Demultiplex option provides the means to do this.

When you select the Demultiplex option, the pod Clock field changes
to "Master | Slave," and two clock ficlds appear above the pods where
just one Clock field used to be. These fields are the Master Clock and
Stave Clock, as shown:

HAEATHE 7 ]~ State Format Spseifisstion

Hasier Clack Slava Clock

Clogk Partad Pod §

HEEIEY A T i

Nastar | Sinve

RELIVELY ¥ srvscmincm e oo
Lepel Pol 7 ... 0% ..., 0
L ] ammmrmARAL R
i1~

B

—a1f~

7 f -

P

i~

ki

wlif f—

f -

A -

M

Figure 14-12. Master Clock and Siave Clock

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

Notice, the bit numbers that appear above the bit assignment field have
changed. The bits are now numbered 7....07....0 instead of 15...87..0.
This helps you set up the analyzer to clock the right information at the
right time.

State Format Specification Menu HP 1650B/HP 1651B
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The address/data lines ADC-AD7 on the 8085 microprocessor are an
example of Demultiplex. During part of the operating time the lines
have an address on them, and during other times they have dataon
them. Hook the lower eight bits of one of the pods to these eight lines
and set the Slave and Master Clocks so that they clock the data and the
address at the proper time,

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

Slave Cipck

PACHINE 7 i- State Formed Specification

Masier Clack
ES

Lipck Period Pod

(250 ns ] [ T

faster | Slave

ACLLVILY ¥ ccmmcmcmmom e

Label ®Pal 7 ..., D7 ... 2
ADDR b iiiao ez men |
DATE | smnoonsa, .. |

g1~

o1

i

AT

w1 T

“Bffm

A T=

ot T

i f f -

M

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 Stave Clock, then on the Master
Clock.

Mixed Clocks

The Mixed Clocks option allows you to clock the lower eight bits of a
pod separately from the upper eight bits, The state analyzer uses
Master and Slave Clocks to do this. If you select this option from the
pod Clock pop-up, the pod Clock field changes to "Master | Slave,"
and two Clock fields, Master and Slave, appear above the pods.

State Format Specification Menu
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Clock Period

Specify
Symbols Menu

As in Demultiplex, the Master Clock follows the Slave Clock. The state
analyzer looks for the clocking arrangement given by the Slave Clock
and clocks the lower cight bits. Then it looks for the clock arrangement
given by the Master Clock and clocks the upper eight bits. Unlike
Demultiplex, all 16 bits of a pod are sampled.

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

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

trigger out.

If your State input clock period is less than 60 ns, you shouid 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.

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

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

It is possible for you 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 avaiiable for
analyzer 2.

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

Siate Format Specification Menu HP 1650B/HP 16518
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Figure 14-14. Symbol Table Menu

I
Specify Symbols There are four fields in the Symbo! Table menu. They are:
Menu Fields Label

Base
Symbol view size
Symbol name

s @& & &

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

CLOCK
a5
LDS

1ubs
#BTRCK
R/H

ADDR
DATAH

Figure 14-15. Lable Pop-Up Menu
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Each label has a separate symbol table. This allows you to give the
Same name (o symbols defined under different labels. In the Label
pop-up select the label for which you wish to specify symbols.

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

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

Figure 14-16, Base Pop-Up Menu

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

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

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

Note @ You cannot specify a pattern or range when the base is ASCII, First
define the pattern or range in one of the other bases, then switch to
ASCIT 1o see the ASCIL characters,

State Format Specification Menu HP 1650B/HP 16518
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Symbol View Size The Symbol view size field lets you specify how many characters of the

Symboi 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.

L Lol B Ll 121 BN 2T

14
11
12
12
14
15
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 Menu" and "State Listing Menu" later in this chapter.

When you first access the Symbol Table, there are no symbols
specified. The symbol name field reads "New Symbel.” 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 jrou 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.

MRCHINE 1 - Sgmbsl Yabie
Symbol

Lape! Base view size [ B ]

IREAD | (Patiern| [0000 ]

Figure 14-18. Symbol Defined as a Patlern
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The first of these fields defines the symbol as either a Pattern or a
Range. If you place the cursor on this field and press SELECT, it will
toggle between Pattern and Range.

When the symbol is defined as a pattern, one field appears to specify
what the pattern is. Selecting this field gives you a pop-up with which
vou can specify the pattern. Use the keypad and the DONT CARE key
on the front panel to enter the pattern. Be sure to enter the pattern in
the numeric base that you specified in the Base field.

Specify Pattern:
85C4

Figure 14-19. Specify Pattern Pop-Up Menu

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

PACHING | = Symbel Table
Symbol .
Label [CLOCK Bage wigw size
EEAD | (Pattern)
HRITE | [ Renge }i0000] [0000]

Figure 14-20. Symbot Defined as a Range

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

{Specifg Humber : ]

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 16518
14-16 Front-Panel Reference




Leaving the
Symbol Table
Menu

HP 1650B/HP 16518
Front-Panel Reference

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
belete symbol

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

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

State Format Specification Menu
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15
State Trace Menu

Introduction This chapter describes the State Trace menu and the pop-up menus
that you will use on your state analyzer. The purpose and functions are
described in detail, and we have included many illustrations and
examples to make the explanations clearer.

The Trace Specification menu allows you to configure the state
analyzer to capture only the data of interest for your measurement. In
the state analyzer you can configure the analyzer to triggeron a
sequence of states. The default setting is shown in figure 15-1 below.

For an example of setting up a trace configuration for a State analyzer,
refer to your Getting Started Guide or "State Analyzer Measuement
Example" in Chapter 20 of this manual.

- Steie Traca Specification
Trace mode [ _Singie ]
Sequance Levels Armed by
While stering ¥ ony stats”
n Trigger on “a” t times
Brenches
Store ~ sny state” .
Count
Frestors
Level > R )
Base ¥ ‘H:e:x: ]
st
¢ | Lo
[ T
< oo )
q 3

Figure 15-1. State Trace Specification Menu
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Accessing the
State Trace
Menu

State Trace
Menu Fields

State Trace Menu
152

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

The menu is divided into 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 each label. There
are eight recognizers available when one state analyzer is on. Four are
available to each analyzer when two state analyzers are on. The pattern
recognizers are given the names a through h and are partitioned into
groups of four, a-d and e-h.

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

Qualifier: user-specified term that can be anystate, nostate, a single
patiern 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 16518
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Figure 15-2. Qualifier Pop-Up Menu

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

: { Full Qualifier Specificaticn (Tone ) |

8
b

| IR or
g

range ' .

6 —
f
g or
h

Figure 15-3. Full Qualifier Specification Pop-Up
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Note @ If two multi-pod state analyzers are on, the qualifier pop-up menu will
show that only four pattern recognizers are available to each analyzer.
Pattern recognizers a-d and the range recognizer are assigned to the
first analyzer created, and patters recognizers e-h go with the second
analyzer. In the Fuli Qualifier Specification pop-up there will be only
one OR gate and one set of pattern recognizers.

With this Full Qualifier Specification pop-up, you specify a logical
combination of patterns or ranges as the qualifier. The pattern
recognizers are always partitioned into the groups of four shown. Only
one operator is allowed between the patterns in a group. Patterns in
uncomplimented form (a, b, etc.) can only be ORed.

The complements of paiterns { = 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.

"

C Full Qualifier Specification
8
b

And
P
vl .
range .
% o

Figure 15-4. Complemented Patterns
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To specify a pattern to be used in the combination, place the cursor on
the pattern recognizer field and press SELECT. The field toggles from
Off to On and a connection is drawn from the pattern field to the gate.
In figure 15-5, patterns b, ¢ and d and the range are ORed together,

and ¢ and g are ANDed together.

e C_OfT ]

Full fOuelifier Specificelion

range{__In

me [ 0On |
=f [ Off ] '
=g [_Qn
wh [ O ]

.

nf‘”’"ﬁﬁ_‘}»————m
el On pP—— or

And

-‘.

i
Or

Figure 15-5. Patterns Assigned for Logicai Combinations

As shown in the previous figures, the range is included with the first’
group of patterns (a-d). If you select the range field, you will see the

following pop-up menu.

[ Full Qualifier Specification CBone > |
' a
b[_0n
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Figure 15-6. Range Specilication Pop-Up Menu
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Sequence
Levels

State Trace Mem_z
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Off disconnects the range from the qualifier specification. In indicates
that the contents of the range are to be in the qualifier specification,
and Out indicates that the complement of the range is to be in the
qualifier specification.

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

While storing | (b+ctd+ranged+(mes=g) |

Figure 15-7. Boolean Expression for Qualifier

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

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

If you select level 1 shown in figure 15-1, you will see the following
pop-up menu:

[ Sequence Level | Chone ) |

(_Insert Lever ) - (_pelete Level )

Whiie storing | any stote ]

[Trigger on][e U 1] times

Figure 15-8. Sequence Level Pop-Up Menu
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Not all sequence level pop-up menus look like this one. This happens
to be the trigger sequence level in which you specify the state on which
the analyzer is to trigger. The trigger term can occur in any of the first
seven levels, and it is not necessarily a selectable field. The fields in the
menn of figure 15-8 are described on the following pages.

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

Cancel
Berare
Af ter

Figure 15-8. Insert Level Pop-Up Menu

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

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

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

HP 1650B/HP 1651B State Trace Menu
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Storage Qualifier Each sequence level has a storage qualifier. The storage qualifier

Branching
Qualifier

State Trace Menu
15-8

specifies the states that are to be stored and displayed in the State
Listing. Selecting this field gives you the qualifier pop-up menu shown
in figure 15-2, with which you specify the qualifier.

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

While storing [ a+d |

Figure 15-10. Storage Quaiifier Example

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

Every sequence level except the last has a primary branching qualifier.
With the branching qualifier, you tell the analyzer to look for a specific
state or states. The primary branching qualifier advances the sequencer
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 level. '

Some sequence levels also have a secondary branching qualifier. The
secondary branch will, if satisfied, route the sequencer to a level that
you define. This is covered in more detail in "Branches” later in this
chapter.

HFP 16508/HP 16518
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Occurrence The primary branching qualifier has an occurrence counter. With the
Counter occurrence counter field you specify the number of times the branching
qualifier is to occur before moving to the next level.

To change the value of the occurrence counter, position the cursor on
the field and either press SELECT or press a numeric key on the
front-panel keypad. You will see a pop-up similar to that shown below.

Integer Entry

Figure 15-11. Qccurrence 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 not a trigger level, the field will say Then find, as shown below,

IThen find || any state E 1] times

Figure 15-12. Then Find Branching Qualifier

HP 168508/HP 1651B . State Trace Menu
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Note ﬁ
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Selecting the field gives you a pop-up with two options. One option is
what the ficld said previously. The other option is Enable on. If you

select this option, the Sequence Level pop-up changes

1o that shown below,

to look similar

p
Sequence Level 1

insert Lével

Detote Level i

Coane) |

While storing | any state

]

[Enatle on {[@

||

1l limes

Store [“any state

]

Dissple on| no state

I

1] times

Figure 15-13. Storage Macro Sequence Level Example

Enakle on can only be the next to last term, and when on, the last term

is combined with the Enable term.

You specify qualifiers for the states on which you want the macro to
enable, the states you want to store, and the states on which you want
the macro to disable. The storage macro is a loop that keeps repeating
itself until memory is full. The loop is repeated when the disable
qualifier is satisfied. As an example, suppose you configure the
sequence level of figure 15-13 to ook like that shown below.

”

Sequence Leve! 1

Insert Level

Delete Level ) |

While storing [ d

i

[Enable on | ia

i 1] times

Store e

Disable onif

| 1] times

X,

A

Figure 15-14. Sequence Level Pop-up with Storage Macro
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The logic analyzer will store the state given by pattern recognizer d
until it comes across the state given by a, When it sees state a, the logic
analyzer starts to store the state given by pattern recognizer e. It stores
that state until it sees the state given by f, at which time it disables and
starts the process all over again. The analyzer repeats this process until
its memory is full.

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

Sequence Leveis

Hhite storing * any staie”
Find “a8” 5 times

While storing "~

Trigger oh *c” 1 times

Store “ no state”

Figure 15-15. Sequence Leve! Display Example

In level 1 anystate is stored while the logic analyzer searches for five
occurrences of the pattern given by patters recognizer a. When the five
occurrences are found, the sequencer moves on to level 2. In level 2 the
state given by pattern recognizer b is stored until one occurrence of the
pattern given by pattern recognizer ¢ is found and the logic analyzer
triggers. In level 3 nostate is stored, so the last state stored is the trigger
state.

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

a = BO3C
b = 0000
¢ = 8930

MACHINE 2 - STATE LISTING
Label > A
Bage > Hex

~9028 4E75

-0027 E1E6

=-0026 00900

-0025 a8ce

—0024 Beig

-0023 COFF

=g022 67310

=-00Z1 4BE7

-0020 4E75

~0019 3000

-0018 00g0

=007 2930

-0016 BO3C

~DOLE SOPE

0014 §7F& T

-0013 BO3C

=~Q01lE G1FA

=GCG1Y BOIC

~30L8 2000

-400% 8930

-3008 4EFA

~0007 FFPIA

=Q0D6 61E6
~0005 BO3C

=0004 5060

=0003 2900

-0Q4¢2 [+1s1]s]

=-00G1 o000

+00C0 8930

Figure 15-16. State Listing Example

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

State Trace Menu HP 1650B/HP 1651B
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Acquisition
Fields

Trace Mode

Armed By
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The acquisition fields are comprised of the Trace mode, Armed by
Branches, Count, and Prestore fields, as shown below.

HACHINE 2 |- State Trace Specificotion
Irace mode

Sequente Levels Armed by

HWhiie storing = any state” Rup
Trigger an “a” 1 times

Branches
ofr

Store " any stete”
Count

orf

Prgstars
orf

Figure 15-17. State Trace Acquisition Fields

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

Single Trace mode acquires data once per trace. Repetitive Trace
mode repeats single acquisitions until the STOP key on the front panel
is pressed, or if Stop measurement is on, until conditions specified with
the X and 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,

The Armed by field lets you specify how your state analyzer is to be
armed. The analyzer can be armed by the RUN key, the other analyzer,
or an external instrument through the BNC Input port. Any of these
can tell the analyzer when to start capturing data.

State Trace Menu
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Branches

State Trace Menu
18-14

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 available.

Armed by
fun

BHNC 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 menu.

Branches
off
Eestart
Per level

Figure 15-18. Branches Pop-lUp Menu

Off

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

Restart

The Restart option allows you to start over from sequence level 1 when
a specified condition is met. This can be handy if yvou 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 bepinning and take the
correct path.

H you select the Restart option, you will see a qualifier pop-up menu
like that shown in figure 15-2. With the pop-up you select the qualifier
for the pattern on which vou 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 sccondary
branching qualifier for each sequence level. A statement is added in
each level so that you can configure the analyzer to move to a different
level when a specified condition is met. An example of a sequence level
with a secondary branching qualifier is shown in the figure below.

4 ™

Seguence Level 2

( Insert Lavel ] ( Delete lLevel j

While storing |b [

Then find |¢ f 1| times

Else on Lt | goto tevel

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
statement will not appear in that level since a secondary branching
qualifier already exists for that level.

State Trace Menu
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In the last sequence level, which only specifies states that are to be
stored, the secondary branching qualifier statement looks like that

shown below.

~

{ Insert Level

)

Stare

Saguence Level 7

o

( peiete Level |

{ any state

|

On e

| goto level

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 e.

The trigger sequence level is used as a boundary for branching between
Ievels. This level and the levels that occur before it cannot branch to
tevels that occur after the trigger level, and vice versa. Therefore, if
there are eight sequence levels and level 5 is the trigger sequence level,
then levels 1 through 5 can branch to levels 1 through 3 only, and levels
6 through 8 can branch to levels 6 through 8 only.

You can tell if secondary branch gualifiers have been specified by
looking at the Sequence Levels display. Figure 13-22 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 10 level 4 to indicate that a branch is

going to that level,

HP 1650B/HF 1651B
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Sequence lLevels
While storimg “5”
Then find “¢” 1 times
Elss g0a “f” go to levsl 4

While storing ~d*
Then Tind “¢” 1 times

Khile storing “a”
Then find ~g” 1 times

Figure 15-22. Branching Between Sequence Levels

Each sequence level can branch to only one level through a secondary
branching qualifier. However, the number of times to which a level can
be branched is limited only by the number of levels present. A level can
have only one arrow pointing away from it, but it can have two pointing
to it if more than one other leve! is branching to it. An example of this
is shown in the figure below. The arrow with two tails indicates that a
level above and a level below branch to this level.

Sequence Levels

while storing “ any stete”
Find ~ any state” 1 iimes
Efse on “d” go to fevel 2

Hhile gtoring “ any siate”
Then Tind ~d” t times
£ise on “g” go to level 3

nhile stering ” any stete”
Trigger on “8” 1 iimes
£lse on ” any state” go to level 2

Figure 15-23. Multipie Branching Between Levels

HP 1650B/HP 16518 State Trace Menu
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Count The Count field allows you to place tags on states so you can count
them. Counting cuts the acquisition memory in half from 1k to 512 and
the maximum clock rate is reduced to 16.67 MHz.

Note ﬁ Count (State Trace menu) is turned off when "Clock Period” is set to
< 60 ns in the State Format Specification menu since the clock rate is
greater than 16,67 MHz. If you select Count, the clock period
automatically changes to > 60 ns.

Count
ore
Time

States

Figure 15-24. Count Pop-Up Menu

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

Off

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

Time

H 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 irigger. The maximum time between states is 48 hours. '

An example of a state listing with time tagging relative to the previous
stare is shown in figure 15-25.

State Trace Menu HEP 16508/HP 16518
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———— e —— A
BACDOSTATE | = fstate Listing
RaTKers _ors

Bese > [ Hex
-G007 QOFF 1,24 us
G006 €730 1.78 us
~000% 4BE7 1,24 ys
~GO04 4E7S 1.72 ug
=004 3000 1.28 us
Q02 [elebo]o} 1.24 us
~300 1 8930 1.24 us
[0} BO3C 1.24 us
0401 QOFF 1.2d us
+002 7F8 1,28 us
#0003 803C .24 us
+0004 §1FA 1,72 us
+0005 BOIC 1.28 us
+0006 0000 1,96 us
+0007 8930 .32 us
#0006 EFA 1.24 us

o~ — P ssssss———

Figure 15-25. Relative Time Tagging

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

shown below.

P — N—————
ESCOOSTATE | ~ [S1ate tisting |
Harxers 1
Lebel » [DRTA 17 Time 1
~Q007 COFF ~3.24 us
=006 8736 ~7.96 us
0005 4pE7 -5.72 us
0004 GE?S -5.06 us
-0003 30co =3.7% us
=0002 0000 ~2.48 us

Q0g § §930 -1.24 us
B0oag] 8030 o s
+000t COFF 1.24 us
0002 €78 2.52 us
+0033 BOEC 3.78 us
+0004 EtFA 5.48 us
10005 BOIC 6.76 us
0006 6000 B.72 us
08T 8930 19,24 us
+0008 aEFR 11.48 us

S—— —— A

Figure 15-26. Absolute Tirne Tagging

State Trace Menu
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States

State tagging counts the number of qualified states between each
stored state. If you select this option, you will see a qualifier pop-up
menu like that shown in figure 15-2. You select the qualifier for the

state that you want {o 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.

INRCHINE 7 |« [State L1siing

Labal >
Base O
0000
+0001
+0002
+O003
004
OS5
HIB0H
+008
+H009
+020
#0011
0012
+HGOLY
40014
+H0i5

ADDR Stoies
Hex 3 Eei

G561
o564
056E
0570
o576
0578
0566
0567
o564
0565
0570
0576
o578
o384
cHEY
0564

2

State Trace Menu
15-20

Figure 15-27. Relative State Tagging
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Note gﬁ
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An example of a state listing with state tagging relative to the trigger is
shown below.

BACATNE 2 ] ~ [Sfatz Listing
narkers Ik

Lebet > [RODK | Siates
0000 0561 B
+0001 0544 2
002 0S6E 13
40003 0570 4
0004 0576 a4
+0005 ey s
40006 0366 56425
0567 T542%
+0008 0564 112673
w0009 056 142664
0010 0879 112885
+001 1 0575 112913
+0012 0573 112944
w013 0568 169296
+0014 0567 169286
+0015 0564 225744

S— M

Figure 15-28. Absolute State Tagging

Prestore allows you to store two qualified states before each state that
is stored. There is only one qualifier that enables prestore for each
sequence level. If you select this field, you will see a pop-up with the
options OMf and On . Selecting On gives vou a qualifier pop-up menu
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 period is > 60 ns. If you select
Prestore, the clock period automatically changes to > ¢0ns if it was
previously set to < 60 ns.

During a measurement, the state analyzer stores in prestore memory
occurrences of the states you specify for prestore. A maximum of two
occurrences can be stored. If there are more than two occurrences

‘previous ones are pushed out. When the analyzer finds a state that has

been specified for storage, the prestore states are pushed on top of the
stored state in memory and are displayed in the State Listing.

State Trace Menu
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Qualifier and
Pattern Fields

Label

Base

State Trace Ment
15.22

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

|

Label >
Base > Hex
a ] XHHK §

b

c

d

Figure 15-29. Qualifier and Pattern Fields

The Label fields display the labels that you specified in the State
Format Specification menu. The labels appear in the order that you
specified them; however, you can change the order. Select one of the
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 Iabel you
selected from the pop-up.

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

Binary
petal
Decimal
Hexadecimal
ASCII
5ymbal

Figure 15-30. Numeric Base Pop-Up Menu

HP 1650B/HP 16518
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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 ficids.

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

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

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

Label »
Base >

a-d
e~h
range

e )

Figure 15-31. Qualifier Field Pop-Up Menu

Patterns

The pattern recognizers are in two groups of four: a-d and e-h. If you
select one of these two options, the qualifier field will contain only
those patiern recognizers. For instance, the qualifier field in figure
15-29 contains only the recognizers a-d.

State Trace Menu
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Ranges

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

Label > [A___]

Base > Heyx

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 to be
adjacent to cach other. The logic analyzer selects the label over which
the range will be defined by looking at the labels in order and choosing
the first one that has channels assigned under only two pods. A label T
that contains channels from more than two pods cannot be selected for :
range definition. If all the labels have channels assigned under more
than two pods, the range option is not offered in the qualifier field
pop-up menu. However, in the HP 1651B, the range option will always
be offered since the analyzer has only two pods.

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

During a run, the state analyzer looks for a specified pattern in the
data. When it finds the pattern, it either stores the state or states or it
triggers, depending on the step that the sequencer is on.

State Trace Menu HP 1650B/HP 16518
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State Listing Menu
e ]

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

There are two different areas of the state listing display, the menu arca
and the listing area. The menu area is in the top one-fourth of the
screen and the listing area is the bottom three-fourths of the screen.

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

p— p—
EBOOOETATE ] - [Sfete Listing 1 Time % 1o Trigger
Harkers Time O to Trigger
Time X to O 0 s
Lanst > [AOBE i DATA i Time |
Base > | wHex i Hex il REl 1
~0007 00BBCA  DOFF t.24 us
o006 0088CC 6730 128 us
Q00T OUBGCE  48ET 1.24 us
-0004 DOBEFE  4E7S 1.72 us
0003 00BS0G 3000 1,28 us
0662 000dF4 0000 1.24 us
0001 DO0MFE B30 1.34 us
o060 008930 BO3C t.2d us
6001 00R937  OOFF .24 us
40002 00BS34 6778 V.28 us
40063 G0BE3E  BO3C V.24 us
0004 O0B92E  BIFA 1.72 us
+3I005 008930 BO3C 1.28 us
+O006 0004Es  0G00 1.96 us
40007 0004FE 8930 1.52 us
+0608 00892k GEFA 1.24 us

Figure 16-1. State Listing Menu

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

HP 1650B/HP 1651B State Listing Menu
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Accessing the
State Listing
Menu
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The column of numbers at the far left represents the location of the
acquired data in the state analyzer’s memory. The trigger state is
always 0000, At the vertical center of this column you will see a box
containing a number. The box is used to quickly select another location
in the state listing. The rest of the columns (except the Time/States
column) represent the data acquired by the state analyzer. The data is
grouped by label and displayed in the number base you have selected
(hexadecimal is the default base).

When the Time or States option is selected in the Count field (State
Trace Specification Menu), the acquired data will be displayed with
time or state Lags.

The Time column displays either the Rel(ative) time {time from one
state to the next) or Abs(olute) time (time from each state to the

trigger).

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

The State Listing Menu is accessed by pressing the DISPLAY key on
the front panel when the state analyzer is on. It will automatically be
displayed when you press RUN. If the Timing Waveforms is displayed
when you press the DISPLAY key, vou 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 18518
Front-Panei Reference




State Listing The menu area contains fields that allow you to change the display
Menu Fields parameters, place markers, and display listing measurement
parameters.
SHO0GSTATE | ~ [State Listing ; Time X to Trigger
nerkers Time G to Trigger
Time ¥ 10 6.24 us

Figure 16-2. State Listing Menu Fields

MarKers 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:

1f Count in the State Trace menu is Off the marker options are:

e Off
« Pattern

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

e Off
« Patlern
e Time
e Statistics

1f Count in the State Trace menu is set to State the marker options are:

e Off
e Pattern
e« State

HP 1650B/HP 16518 State Listing Menu
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Markers Off When the markers are off they are not displayed, but are still placed at
the specified points in the data. If Stop measurement is on and the Stop
measurement criteria are present in the data, the measurement will
stop even though the markers are off.

Markers Patierns When the markers are set to patterns, you can specify patterns on
which the logic analyzer will place the markers. You can also specify
how many occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you to find a specific pattern for
each label in the acquired data.

[6B000STATE | - [State Lisiing | (Specify Stop Hessurement )

Herkers Fing [o—pattern || o |from [ Trigger f
Pattern » 73560 [ oare 1

Figure 16-3. Markers Set to Patierns

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:

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

[680COSTATE | - [Stale Listang {Specify Step Heasurement )

tarkers | FPattern ] Find {c—patiern || 0 J1rom T?Q.S.%’;..FW
foSlort |

Pattern > [ 3060 | 04Fs | X Harker

Figure 16-4. Search Reference Pop-Up Menu

State Listing Menu HP 1650B/HP 16518
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Stop Measurement. Another feature of markers set to patterns is Stop
Measurement. You can specily either stop measurement when X-0 is
or Compare is . The options for X-O are: Less than,
Greater than, In range, Not in range. The options for Compare are:

Equal and Not Equal (see figure 16-5).

Stop Heasurement Perameters

Stop measursment: | X-0  11is [ Less then | 10 nsgl

Stors exceplion to disk: Fite name |EACEPTION

Fite 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 specily a
file on the disk that exceptions can be stored in. The default filename is
EXCEPTION. When the trace mode is repetitive and Store exception
to disk is on, the following process takes placé: data is acquired until
the stop criteria is met, data acquisition will stop, data in the
acquisition memory will be stored on the disk, and data acquisition will
resume when the data is stored. This process continues until the disk is
full. The data is stored in the same file name; however, the last three
characters will automatically be replaced with a numerical serial
number. For example, EXCEPTION will change to EXCEPTO01 the
second time memory is stored.

The upper and lower range boundaries must not be the same value. For
example, if you want to stop a measurement when the X and 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.

v
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Markers Time When the markers are set to Time, you can place the markers on states

Markers Statistics

State Listing Menu
i6-6

in the listing of interest and the logic analyzer will tell you:

¢ Time X to Trig(ger)
® Time O to Trig(ger)
¢ Time X to O

To position the markers, move the cursor to the field of the marker you
wish to position and press SELECT. A pop-up will appear showing the
current time for that marker, Either rotate the KNOB or enter a
numeric value from the keypad to change the position of that marker.
Pressing SELECT when you are finished positions the marker and
closes the pop-up,

G8OC0STA - |5t -

(52000 TATE | - [Slote Ciating ] Time X to Trigger

Time 0 to Trigger
Time X t¢ 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.

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

s Number of total runs

¢ Number of valid runs (runs where markers were able to be placed
on specified patierns)

¢ Minimum time between the X and O markers * Maximum time
between the X and O markers

& Average time between the X and © markers

i89CO0STATE ] - {Bigte Listing | Hinimum ¥—g: 6 &
Harkers velid runs: Haximum K01 o s
fof 4 Averags X—0: 0 s

Figure 16-7. Markers Set to Statistics
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How the statistics will be updated depends on the state trace mode
(repetitive or single).

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

In single, cach 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.

Patiern You use the Pattern - field to specify the patterns for the X and O
Field markers for each label.

e ——— - —
{6BOODSTATE | - [Sinte Listing | (SppesTy SEan Measursment }
Nerwers | Pattern | Fing {o—pettera if oifrom | Trigger |
Pallern > 3000 L 24FE
Lepel > [AODR ' CATA I Time |

Hege > | Hex i Hex W Rl i
-a004d gors 4ET Specify Patiern:
0003 8900 3004
Q0032 0dF 4 nood 3908
~Q00 04 8930 7o
fi 40060 2030 8o3¢ .24 us
49001 8332 00FF 1.24 us
40002 8934 87FE 1.28 vs
8936 BO3C 1.24 us
604 e928 51FA 1.72 us
40003 8930 BOZEC 1.99 s
40008 04F4 0006 1.96 us
0007 046 5930 1,52 us
40008 8920 AEFA 1.24 us
20009 8920 FEDA 1.24 us
+0010 £8L6 61E6 1.76 us
50041 8908 803C 1.2d us
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 (-pattern is specified, the pop-ups in the Pattern
field allow you to specify the patterns for the O marker in each label.

HP 1650B/HP 16518 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 capabilities to modify the compare image.
Masking capabilities are provided for you to specify the bits that you do
not want to compare. "Don’t compare” bits can be specified individually
for a given label and state row, or specified by channel across all state
rows. A range of states can be selected for a comparison. When a range
15 selecied, 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, ete. 1s 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 Listing menu. To
access the Compare menu place the cursor on the field State Listing
and press SELECT. A pop-up appears with the following options:

State Listing
State Waveforms
State Chart
State Compare

e & & &

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

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

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

The Difference Listing highhghts the entire row with inverse video, if
any 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; however, the
stop measurcment functions still function.

Te display the Compare Listing or the Difference Listing, place the
cursor on ihe field directly to the right of Show in the upper left part of
the display and press SELECT. The fieid will toggle between Compare
Listing and Difference Listing.

HP 1650B/HP 16518
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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.

1f the thres listings are synchronized and you re-acquire data, the
Compare Listing may have a different number of pre-trigger states
depending on the state trace trigger criteria. The Compare Listing can
be resynchronized to the State and Difference Listings (if different) by
entering the desired state (acquisition memory) location from the
front-panel keypad.

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

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

To move between the State Listing and Compare Listing in the
HP 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
Copy Trace to Compare ficld in the Compare Listing menn a pop-up
appears with the options Cancel and Continue. If the Continue is
selected, the contents of the acquisition data structure for the current
machine are copied to the compare image buffer. The previous
compare image is lost if it has not been saved to a disk. If you select
Cancel the current compare image remains unchanged.

State Compare Menu
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Bit Editing of Bit editing allows you to modify the values of individual bits in the

the Com compare image or specify them as don’t compare bits. The bit editing
pare fields are located in the center of the Compare Listing display to the

Image right of the listing number field (see figure 17-1). A bit editing field

exists for every label in the display unless the labels base is ASCII or

inverse assembled symbols. You can access any data in the Compare

Listing by rolling the desired row vertically uatil 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.

C—————
[TeogE ) - [Sisie Compare (Spetify Stop Hessurement J
SnoW (Comeare L1sting 1 (Cepy Trece To Comparp ) ((Full Lomgara )
mwonk > [ oo [ o ;
tabst > [ ADDR F) STAT |
Gese > | Hex | Hex 4 Hex 1
0065 0404 az Specify Failern:
+0066 0404 az
+0067 G404 o3 T59F .
+0068 0404 02 = " :
+0069 @404 03 3 :
+G0T0 0404 02 2
071 0404 0z 3
#0577 G404 02 2
+0073 0d0d 03 I
+0074 0404 02 2
$0075 2.2} o3 3
0075 0404 o2 z
0T odoa [ 3
+07E o404 €2 <
+Q079 0404 03 i
0080 Q404 02 Z
|~ -

Figure 17-1. Bit Editing Fieids
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Masking
Channels in the
Compare Image
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The channel masking function allows you to specify a bit, or bits in each
Iabel that you do not want compared. This causes the corresponding
bits in all states to be ignored in the comparison. The compare data
image itself remains unchanged on the display. The Mask fields are
directly above the label and base fields at the top of both the Compare
and Difference listings.(see figurel7-2). When you select one of these
fields a pop-up appears in which you specify which channels are to be
compared and which channels are to be masked. A "." (period)
indicates a don’t compare mask for that channel and an ™" (asterisk)
indicaies that channel is to be compared.

[_e088 1~ {Stnte Cempare | (oerity Linp neasuremant 3
Shew [DiTTerence Listing | Fing Dittersnce [ 0 ] {Full Comgars
G Y T Y T i
Label > [ADDR | BATA I STAT 1
Base > |_kex I Hex i Hex
+00E5 [ 375 04
0056 t5 {5"““9 Hesk:
067 [=EE cz
ooes 5 L oesec e,
+OEY of 3
HO70 BS 3
40071 c2 5
“m 3a 2
HOT: B9 3
40074 ¥ cz2 k]
+007S - 3a 2
+0076 A4 b1 3
0077 BEE a7 2
+0078 i 02 2
+0079 TAd Fi 3
+H080 EIRY ad b4
T— ———

Figure 17-2, Bit Masking Fieids
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Specifying a
Compare Range
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The Compare Range function allows you to define a subset of the total
number of states in the compare image to be used in the comparison.
The range is specified by setting start and stop boundaries. Only bits in
states (lines) on or between the boundaries are compared against the
acquired data.

The Compare mode is accessed by selecting the Full Compare/Partial
Ceompare ficld in cither the Compare or Difference listing menus,
When selected, a pop-up appears in which you select either the Full or
Partial option. When vou select the Partial option, fields for setting the
start state and stop state values appear (see figure 17-3).

[ _BGBS |~ [siste Compare | {Specify Stop NEasurement }
Show [Difference Listing | Find Differsncs | o 1 (Ful! Compare
Compara tode

[Fuit __ lompare i1nes | o 1 ihru | o]
+Q0E3 213 3
+07% He 3
20071 cz 3
34 2
+073 B 3
+H074 ca 2
+0078 34 2
+0076 D1 k3
HIBT7 - ar 4
+OO78 02 2
10979 Fi 3
+GOED ! 44 2z
20 S P -

Figure 17-3. Compare Full/Compare Partial Field
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Repetitive
Comparisons
with a Stop
Condition
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When you do a comparison in the repetitive trace mode, a stop
condition may be specified. The stop condition is either Stop
Measurement when Compare is Equal or Not Equal. In the case of
Equal, bits in the compare image must match the corresponding bits in
the acquired data image for the stop condition to be a true. In the case
of Not Equal, a mismatch on a single bit will cause the stop condition
to be true. When stop conditions are specified in two analyzers, both
analyzers stop when the stop condition of either analyzer is satisfied. It
is an OR function.

You access the stop measurement function by selecting the Specify
Stop Measurement ficld in either the Compare or Difference Listing
menus. When you select this field, the Stop Measurement Parameters
pop-up appears {sec 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 vou select the Compare option, you can access and
select either the Equal or Not Equal option in the next field to the right.

I
A0RS i= [State Compare i { Saectfy S1on nassurement }
SaoM Find Ditference 9 | ( Fuli Compars
Stop Measuremeni Paveweiers
Sigp measuremeni: (Compare | _Equal | .
p mosty i
Sigre excepiion to disk: (9n ! Fite pame |EXCEFTION
File gescription |
+0069 0438 <8 3
+070 0433 B8 3
#3071 043C 2 3
froo72] 043D 34 2
+0073 G43IF B9 3
0074 440 €2 3
SCO7E Qda 3d 3
+076 04438 01 3
477 0BR& 47 2
078 0BRBT oz 2
+GO79 0444 F1 3
+C0BD 0BBEG 44 2
TR __

Figure 17-4. Specify Stop Measurement Fleld

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.

State Compare Menu
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Note ﬁ

Locating
Mismaltches 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 1s 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 paiterns
that did not match in the last comparison. Qccurrences of differences
are found in numerical ascending order from the start of the listing.
The first occurrence of an error has the numerical value of one.

This feature is controlled by the Find Difference____ field in the
Difference Listing menu. When you select this 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
until the specified occurrence is found and rolled into view.

S

Saving When you save a logic analyzer configuration to a disk, the compare

Gompare images for both state analyzers are saved with it. The compare data is
compacted to conserve disk space. Likewise, when you load a

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

State Compare Menu
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State Chart Menu

Introduction

Accessing the

The State Chart Menu allows you to build X-Y plots of label activity
using state data. The Y-axis always represents data values for a
specified label. You can select whether the X-axis represents states (ie.
rows in the State List) or the data values for another label. You can
scale both the axes to selectively view data of interest. An accumulate
mode is available that allows the chart display to build up over several
runs. When State is selected for the X-axis, X & 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.

The Chart menu is accessed from the State Listing menu. To access the

State Chart Chart menu place the cursor on the field State Listing and press
Menu SELECT. A pop-up appears with the following options:
e State Listing
« State Waveforms
« State Chart
¢ State Compare
Place the cursor on State Chart and press SELECT. The pop-up will
close and display the State Chart menu.
T
Selecti ng the When using the State Chart display, you should first select what data
Axes for th you want plotted on each axis. Assigning a label to the vertical axis of
Chart e the chart 1s accomplisbed by positioning the cursor on the Y-axis Label

HP 1650B/HF 16518
Froni-Panel Reference

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.

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,

000000000000

NACHINE | i - {Statle Chart i {_To_Rarker Centrol )
¥ Chert of Label [FOD 1 1 versus accumutate [77 T
Vert n“ Hurzmeﬁ:sioj
nin{bo] fin [+ooo0]

Specify Humbar:
FF

/// s )

Figure 18-1. Axis Scaling Pop-up Menu

When State is selected for the X-axis, state acquisition memory
locations are plotied on the X-axis. The minimum and maximum values
can range from -1023 to + 1023 depending on the trace point location.
The minimum and maximum values for labels can range from
00000000H to FFFFFFFFH (0 to 2°%1) regardless of axis, since labels
are restricted to 32 bits,
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A
The Label Value The Label Value versus 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 piotted on the X axis.

5000000000

[RCHINE 1] = [Sinte Chart i To_mnrgpr GoRtrol
Xy Cherl of Lebe] [FOD 1 | Versus Accumulats
vert Mo E o o T 500
ninfo} i 0576

Figure 18-2. Label vs. State Chart
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The La bel Vaiue 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 lower

lefi to upper right corner. X & O markers are disabled when operating
in this mode.

HACHTNE T 1= [State chart ]

X¥ Chart of Level [POD 1 | veraus [[apei] (P51 3 Accumulate
5 G

vert ?XEEJ Morz » [iE]
Hin{30] nin 0]

Figure 18-3. Labe! vs, Label Chart
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X & O Markers
and Readouts
for Chart
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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 presently displayed),
place the cursor on the To Marker Control field and press SELECT.
This field will toggle to Te Range Control and the marker fields will be
displayed (sce figure 18-4).

O S
FAACHINE | ] - [Siate Chart | (_To Fange Control )
XY Chert of Lebe! [POD | | versus [State] (opecity Paiiarn }
tiarkers | Petlern | Fing [ x—patiern i t erom | frigger |

Figure 18-4. Marker Fields

When a marker is positioned in the State Chart menu, it is also
positioned in the State Listing menu and vice-versa. The Chart marker
operation 1s 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;

s Off

« Pattern
e Time

e Statistics

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

s Pattern
& States

. State Chart Menu HP 1650B/HP 16518
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State Waveforms Menu
0000

introduction The State Waveforms Menn allows you 1o view state data in the form of
waveforms identified by label name and bit number. Up to 24
waveforms can be displayed simultaneously. Only state data from the
current state machine can be displayed as waveforms in the State
Waveforms menu.

The presentation and user interface is generally the same as the Timing
Waveform menu, except the X-axis of the state waveform display
represents only samples, or states instead of time (seconds). This is
true regardless of whether Count (in the State Trace menu) is set to
Time or Off. As a result, the horizontal axis of the display 1s scaled by
States/Div and Delay in terms of samples from trigger. Marker features
are the same as for State List in that Time or States will only be
available when Count is set to Time or States. The Sample Rate display
is not available in State Waveform even when markers are off.

Accessing the The State Waveforms menu is accessed from the State Listing menu.
State Waveforms To access the State Waveforms menu place the cursor on the State

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

State Listing
State Waveforms
State Chart
State Compare

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

HP 1650B/HP 16518 State Waveforms Menu
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Selecti ng a You can display up to 24 waveforms on screen at one time. Each

Waveform waveform is a representation of a predefined label. To select a
waveform, place the cursor on a label name on the left side of the
display and press SELECT. A pop-up appears in which vou:

Insert waveforms

Turn on waveforms

Modify waveforms (waveform labels)
Turn off waveforms

Delete waveforms

® & & v @

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

I —
[AERINE + ] ~ [STate Wnveforms {5pecity Faltern }
fiarkers [ Fettern | Fing {z-pettern [ Vitrom | Trigmer

ACcumulate fofr ]

States/Div 0 Delay | 100

Figure 19-1. State Waveforms Menu

In the above figure, label A has "all" specified displaying ali the bits
overlaid in a single waveform. Label B however, has seven of its bits
displayed individually (bits 0 through 6).

State Waveforms Menu HP 1650B/HP 16518
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Replacing
Waveforms
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You can replace a currently displayed waveform (label) with another
one of the predefined waveforms (labels). To replace one waveform
with another, place the cursor on the waveform you wish to replace and
press SELECT. A pop-up appears in which you select Modify
Waveform as shown in the following figure.

FRCATNE 3| - [Siale Meverorms
Herxers § Paitern Fing [ x-pettern ¢ | Jrrom [ Trigger }

e T
Accumulete ot

States/Div 20 Deiay ;104

= LA L L
BN R IO | R 1
T 1 A

Delete waveform

~ Figure 19-2. Waveform Selection Pop-up Menu

State Waveforms Menu
19-3



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.
HACHINE | | {S1ate Mavatorms
ferkers Fing {xopetiern || Tltrom [ Trigger i

Deleting
Waveforms

Selecting States
per Division

State Waveforms Menu
9.4

Acoumutate
States/Div Detey 1091

T Yy gy
o 13 I M AN T ST T

Figure 19-3. Available Waveforms Pop-up Menu

You can delete any of the currently displayed waveforms by placing the
cursor on the waveform you wish to delete and pressing SELECT.
When the pop-up appears place the cursor on Delete waveform and

press SELECT.

You can specify the states per division by placing the cursor on the
field just to the right of States/Div, pressing SELECT, and either
entering the number of states per division with the keypad or the knob.

The range is from 1 to 1024 per division.
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Deiay from You can specify the delay from trigger by specifying the number of
Trigg er 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.

R —
State The waveform display features of the State Waveform menu are the
Waveform same as the Timing Waveform menu with regard to:
Display s low levels (below threshold) are represented by darker line
EFeatures s dotted lines representing the X and O markers

o inverted triangle representing the trigger point

o Accumulate Mode

s graticule frame with 10 horizontal divisions
|
Xand O Markers can be placed on the waveform display by specifying the
Markers for number of states from trigger or start in the case of the X marker or

number of states from either the trigger, start, or X marker in the case

State Waveform  fite O marker.

Markers can be automatically placed on the waveform by searching for
specific patterns assigned to each marker.

The X and O marker operation is identical to the marker operation in
the Timing Waveform Menu (see chapter 11).

HP 16508B/HP 1651B State Waveforms Menu
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State Analyzer Measurement Example

Introduction

HP 1650B/HP 16518
Front-Panel Reference

In this chapter you will learn how to use the state analyzer by setting up
the logic 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 explain
how to accomplish each step objective. There is also an example of
each menu after it has been properly set up.

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide. If you can set up
each menu by just looking at the menu picture, go ahead and do so. If
you need a reminder of what steps to perform, follow the numbered
steps. If you still need more information about "how," use the lettered
steps.

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
loads the same data acquired for this exercise so you can see what it
fooks 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
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Problem SOIViﬂg 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 a solution.

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

‘When vou power up a 68000 microprocessor, it is held in reset for a
specific length of time before it starts doing anything to stabilize the
power supplies, The time the microprocessor is held in reset ensures
stable levels (staies) 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 Exampie HP 1650B/HP 16518

20-2

Front-Panel Reference




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 example)
you will see the following lst of numbers in HEX (default base) when
your measurement results are displayed.

+ 0000 000000 00600
+ 0001 006002 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 16518 State Analyzer Measurement Example
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How Do |
Configure the
Logic Analyzer?

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

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

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

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

b. Place the cursor on System and press SELECT.

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

a. Place the cursor on the Type: and press SELECT.
b. Place the cursor on State and press SELECT,

Systom Configuretlon

Anefyzer 1

Hems: [HEO0OSTATE

Rnslygaer 2

Toees L SIEE T [ Tuew
ooidicarizaiiag

Unassignet Pode

Pod 9

kEraiitiiisesiiil

1
SEFRFITESIIIIEIL

Figure 20-1. Systemn 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.

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

HP 1650B/HP 16518 _ Siate Analyzer Measurement Example
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Connecting the
Probes

Activity Indicators

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

¢ Pod 1 probes 0 through 15 to the data bus lines DO through D15.

¢ Pod 2 probes 0 through 15 to the address bus lines A0 through
AlS.

¢ Pod 3 probes 0 through 7 to the address bus lines A16 through
A3,

¢ 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.

Syctem Lanfigurstiion

AMiyzer 1 &nalyrar 3
Heme : fé&DoDSWTE Uniepsigned Pods
Tine: TEHET | | 1apes BT

Poc 4
oo33s1iitgdde

Podg 5 |

FIrEeyrELIIRILLILIL

1FTiITIrTIILLLL

1TIITITETEL Tz
e Attt

Figure 20-2. Activity Indicators
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O
Co nfiguring the  Now that you have configured the system, you are ready to configure

State Ana!yzer the state analyzer. You will be:

o Creating two names (labels) for the input signals

e Assigning the channels connected to the input signals
» Specifying the State (J } clock

¢ Specifying a trigger condition

1. Display the STATE FORMAT SPECIFICATION menu.
a. Press the FORMAT key on the front panel.
2. Name two labels, one ADDR and one DATA.

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.

EBOOCSTATE - Siate Formal Speclfitation Specify Symhols

Clock
i Ji

Ciotk Peripd #od 3
[Cs0rs] § TTi ]
| Clock i

ACTIVIY ¥ cwmmmm— e mm——
Lape} fgl 15 ..., 87 . .. O
ADDR 41 ] amamamen ] [2rsasss FITTIIIYS
BATE | [+ i !

ki
B =
e~
Q=
T
W} f ¥~
<t~
a1 i~
~Of T~

Figure 20-3. State Format Specification Menu

HP 1850B/HP 1651B State Analyzer Measurement Example
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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 through 15 to the label DATA.

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

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

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

d. Repeat step ¢ 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 16518
20-8 Froni-Panel Reference




Specifying the If you remember from "What's a State Analyzer” in Feeling Comfortable

« 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.

¢. Place the cursor on | and press SELECT.

d. Place the cursor on Done and press SELECT.

SBOCOSTATE (= Stele Foraml Speciticstion specify Symbois

Clack
Cisck Perisd fgg 2 _ Poa2

> B0 ns b | 3

pe———d Specify Clock {Dene 3

Aelivity > Jd

iebel Pol 35 ...

aoor | [ o Gl kO3 L B e[ w G [

baTe - L

it ki

gres 3]

—Orf- [ |

e ]

rie

—arr=

=

T i

—Qr1=
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Figure 20-4. Specifying the J Clock
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Specifying a
Trigger
Condition

State Analyzer Measurement Example

20-10

To capture the data and place the data of interest in the center of the
display of the STATE LISTING menu, you need 1o tell the state
analyzer when to trigger. Since the first event of interest is address
(1000, you need to telf the state analyzer to trigger when it detects
address 0000 on the address bus.

1. Select the STATE TRACE SPECIFICATION menu by pressing the
TRACE key.

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

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

and press SELECT.
5BOCOSTATE |- Sisle Trmce Spacifitaillan
Frace mode [ Sifgle ]
£ Lauals I__Prmec by
n Sequenty Level | CBone ) {Run
" insart svsl janches
ar1 ]
Hhtle storing | eny stote 1
- T Dzt
Trigoar enils } I 7] times FITam—
lmsiore
o1t 1
Lebel
Buse > Hex IF Hex
s 1 [ooosodll coog
v R E
¢ E Bentata ool
o, BOOaiion ]

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 b are qualifiers. You
can assign them a pattern for the trigger specification.

HP 16508B/HP 16518
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¢. Place the cursor on the a option and press SELECT.

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

¢. Place the cursor 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.

L

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

U
EBCOCSTAIE |= State Trace Specificatlon

Trace mods [ Sifgle 1

Sequence Leveis Armed by

#hite storing ¥ sny stote” Run
Trigger or “a” 1 Limes

Branches
Store ~ any state” 7]

Count
Frestars

o1

Labet » | ADDR | DATA ]
gase > [ieg 1 Fex )
PR R TR W |
b l ot e ]
N T T
dj pootlon ]

Figuré 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.

State Analyzer Measurement Example
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O

Acq u iring 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 arm
the state analyzer and then force a reset of your circuit, When the reset
cycle ends, the microprocessor should send address 0000 trigger the
state analyzer and switch the display to the STATE LISTING menu.
We'll assume this is what happens in this example, since the odds that
the microprocessor won’t send address 0000 are very low.
S —
SB0005TATE ] ~ [S1aie Listing ]
rorkers [ R
-Qag7 00Bacq AETS
-0006 008ACE GiES
~000% GO0as g GOGG
~3004 Q00aFz B88Ls
~Q003 00Bacs 8034
~G002 008aCA QOFF
008} GOBELC 5730
n DGOODG oogg
w0z besess  odke } Reset Vector Fetch Routine
F000% GGOCOE 804
+60d 008048 2E7C
+00% QCBCLA 2000
Q808 DOZOLAC 04AFE
097 00B04E 6108
0008 208050 6100
Figure 20-7. Reset Vector Fetch Routine
Now is the time to load the state measurement demo file from the dise
if you wish. The file name is STATEDEMO. Refer to "Load
Operation” in chapter 6 if you need a reminder on how to Ioad a file.
State Analyzer Measurement Example HP 1650B/HP 16518

20-12

Front-Panei Reference




The State
Listing

HP 16508/HP 16518
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The state listing displays three columns of numbers as shown:

SB00GGTATE | ~ [Eiate Listing
Harkers
Lebel > [TADBE Y DATE ]
Bese > [T Hexw | Hex ]
~JoOT OGBBL4  4ETS
D006 ooRdCe  BIES
~QD0S 0004FD 0000
0004 GO0aF2  B8CH
~000% copECE  B03C
0002 0088EA  OOFF
0001 0OBECT 6730
000000 069G
601 000002  O4FC
+00D2 C00CO4  DOOG
+0003 GOUOCE  BO4E
+0004 comoas  ZETC
+000% 00804 OOOC
+0008 00804C  04FC
+00GT 00B0JE 6108
+0008 008050 6100

State Locations

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 in the
vertical center of the list area. The negative numbers indicate states
oceurring before the trigger and the positive numbers indicate states
occurting after the trigger.

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

The third column of numbers are the states (listed in HEX) the state
analyzer sees on the data bus. This column is labeled DATA.

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 cach 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 focation at address
locations 0 and 2. 0 is the high word location and 2 is the low word
location. Similarly, the high word of the instruction fetch location must
be in address location 4 and the low word in location 6,

In order for the 68000 to do this, the software design cails for the reset
vector o

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
0600 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 04FC
+ 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 scarch. 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
im state 4 is 008048, which is correct, but the instruction found in this
Jocation is 2E7C, which is not correct. You have found your problem:
incorrect data stored in ROM for the microprocessor’s first instruction.

+ 0000 000000 0000 (high word of stack pointer location)
~+ 0001 000002 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)

+ (004 008048 Z2ZE7C (first microprocessor instruction)

po———————
[EBOSGSTATE | - [State Listing ]
tepel v [TESEE OATA
Base ¢ HeX
~0907 oBgLE  ALYE
0006 SO8BCE  SIES
~0a05 20D4F0  DODG
~Ge04 200452 BoCE
503 008ECE 8030
0002 00BBCA  OOFF
00071 CORECT 6750
HOD000 0000
HH01 000002 D4FC
+0002 200004 0000
00T 000006 BG4S
6004 ooscas  2e7¢ — Incorrect Data
+000% Q08048 ac0a
+0006 00804 DaFC
+0007 00804 £1DB
+0008 008050 &100

Figure 20-9. Incorrect Data

HP 1650B/HP 16518 State Analyzer Measurement Example
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Summary You have just learned how to make a simple state measurement with
the HP 1650B Logic Analyzer. You have:

specified 2 state analyzer
learned which probes to connect
assigned pods 1,2, and 3
assigned labels

assigned bits

specified the J clock

specified a trigger condition
acquired the data

interpreted the state listing

@ & & 2 2 & & & &

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 yon need to
capture data on multipie 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. Y ou will see a simple measurement that
shows you both timing waveforms and state listings and how they are
correlated.

If vou have an HP 1651B, vou do not have enough channels to
simultaneously capture all the data for a 68000. But, since yvou probably
aren’t working with 16-bit macroprocessors, 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 16518
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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,

O

Accessing Mixed You can access mixed mode displays when both analyzers are on and

Mode Displays

HP 1650B/HP 16518
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
211



Timing/State
Mixed Mode
Display

Mixed Mode Displays
21-2

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.

P
tixer Noge }- Dasploy

GE00OSIATE ~ Stale Listang

Lavel > [AGOR | GATA  H  Time |
des2 > | Hewx I Hex I Abs |
0004 00BBFE  4&7S  ~5.00 us
0003 00B9OT OO0 ~3.77 us
-9002 0QG4F4 0000 —2.48 us
0904FE 5930 =i.24 us
+0600 008930  BOZC o s
00§ OGR932 OOFF $.24 ng
+Q002 08934 BTFE 2.52 us

6BODOTINNG = Timing mavetorms

Time(Div Deloy o5
a

¥ g Trigger
4 tp Trigger

%

0 T T O s Oy O N K o T 3 T Wy g 0 W oy W oy Ty N
— B oy — f

IS . [

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
mdividual 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 1850B/HP 16518
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State/State
Mixed Mode
Display

HP 1650B/HP 16518
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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 columns filled and with normal black
on white video. State machine 2 data is interlaced and displayed in
inverse video (white on black). Its memory locations are offset to the

right in a column,

To time-correlate data from two state machines, you must set the
Count {State Trace menu) for both machines to Time.

Fixes finoel= State Listing
ienel > [TADDR i DRTR | DATA q SIRTUS K Time i STAT
Ease ) | Hex i Mex i RSCII ¢ Cumogl i Rel i Sumno |
2004
+3018 G355 ED at: A us OPCOGE FEILH
019 0397 78 600 ns OPCODE FETCH
0020 8005 £2 @20 ns  1/0 READ
+GB21 [} ED 7.24 us OPCODE FETEH
+Go22 03CE 79 68¢ ns OPCODE FETCH
40023 6508 62 920 ns  I/0 WRITE
+G024 Q396 ED 469.2 us OPCQUE FETCH
+0025 Q387 kE] 840 ns  OPLUDE FETCH
#0028 sO06 80 920 as 170 READ
+Q027 O3CT £D 7.28 us OPCODE FETOH
+0028 306 75 540 ns  OPTODE FETCH
#0629 008 GO 920 ns  1/Q HRITE
+0Q%6
+0H¥) €396 ED 4B4.4 us UPEDDE FETCH

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 Mode Displays
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Time-Correlated The HP1650B/51B Logic Analyzers can time-correlate data between

Dis pl ays the timing analyzer and the state analyzer (see Timing/State Mixed
Mode Display) and between two state analyzers (see State/State Mixed
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 between the
triggering of one analyzer and the trigpering of the second. It uses this
count in the mixed mode displays to reconstruct time-correlated data.

iMixed Mode Displays HP 16508/HP 1651B
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Timing/State Measurement Example
T

Introduction

HP 16850B/HP 16518
Fromt-Panel Reference

In this chapter you will learn how to use the timing and state analyzers
interactively by setting up the logic analyzer to make a simple
measurement. We give you the measurement resuits as actually
measured by the logic analyzer, since you may not have the same circuit
available.

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 mennu 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 Getting Started Guide. If you can set up
each menu by just looking at the menu picture, go ahead and do so. If
you need a reminder of what steps to perform, follow the numbered
steps. If you still need more information about "how,” use the lettered
steps.

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 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 disk.

You can also compare your configuration with the one on the disk by
printing it (if vou have a printer) or making notes before you load the
file.

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

with the
Timing/State
Analyzer

What Am |
Going to
Measure?

circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
memory). When you turn your circuit on for the first time, your circuit
doesn’t work properly. You have checked the power supply voltages
and the system clock, and they are working properly.

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

You also notice the circuit fails intermittently. More specifically, it only
fails when the microprocessor attempts to address a routine that starts
at address 8930.

To see what might be causing the failure, you decide to start where the
microprocessor goes to the routine that starts at address 8930. The first
thing you check is whether the microprocessor actually addresses
address 8930, The next thing you check is whether the code is correct in
all the steps in this routine.

Your measurement, then, requires verification of:

¢ whether the microprocessor addresses location 8930
e« whether all the addresses within the routine are correct
« whether all the data at the addresses in the routine are correct

if the routine is correct, the state listing will display:

+ 0000 008930 BO3C
+ 0001 008932 6lFA
+ 0002 008934 67F8
+ 0003 008936 BG3C
+ 0004 0089ZE o01FA

Timing/State Measurement Example HP 1650B/HP 1651B
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How Do | In order to make this measurement, you must configure the logic
Configure the analyzer as a staie analyzer because you want to {rigger on a specific

. o state (8930). You also want to verify that the addresses and data are
L.OQIG A-naiyzer ¥ correct in the states of this routine.

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

System Configurdticn

Analyzer | saelyzer 2
Name §BBODOSTRTE Uinassigneo Pods
Typa: _mstula Type: g1t

Figure 22-1. System Configuration Menu

HP 1850B/HP 1651B Timing/State Measuremenit Example
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]
Configu ring the Now that you have corfigured the system, you are ready to configure

the state analyzer. Configure the STATE FORMAT

State Analyzer

Timing/State Measurement Example

SPECIFICATION menu as shown:
[G80065TATE]+ s1ate Format Specificetisn
Clack
Clocy Periog Pog 3 Pod 2 Pod 1
> 80 ne ] | AN(Y i Jn I I ]
i Ciack il Zlack Pl £lock 1
REUIVITY ¥ o cvmae wme———— R _—
Lenet Pot 1% 87 0 00 iS. ... 87 ...8 i5.... 87 ... .0
ADGR R R T T TTYIY R o A |
DATA e e rarasersmsmsmens |
—qif~
~drf=
=
Tt~
it
Ol e
H
—arf-
e
i —— M

Figure 22-2. State Format Specification Menu

Configure the STATE TRACE SPECIFICATION menu as shown:

P
EG000STATE |~ Siate Trece Specification
Trace moge

Sequence Levels Armed by

Anile storing ¥ ony sltate”

Teigger on "8~ 1 times

al:&nthﬁs

Store ~ any slates LB
Gount
Frastore

oft

tegel > [ap0R  IDATR_
:
v | Eomlmk
¢
¢ | EEoR )

Figure 22-3. State Trace Specification Menu

HP 1680B/HP 16518
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Co nnecting the At this point, if you had a target system with a 68000 microprocessor,

Probes you would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you will hook the probes to your
system accordingly.

» Pod 1 probes 0 through 15 to the data bus lines DO through D15

e Pod 2 probes 0 through 15 to the address bus lines A0 through
AlS5

« Pod 3 probes 0 through 7 to the address bus lines A16 through

A23

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

I
Acquiring the Since you want to capture the data when the microprocessor sends
Data address 8930 on the bus, you press the RUN key to arm the state

analyzer. If the microprocessor sends address 8930, it will trigger the
state analyzer and switch the display to the STATE LISTING menu.

We'll assume this is what happens in this example.

HP 1650B/HP 16518 Timing/State Measurement Example
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Find Eng the You look at this listing to see what the data is in states + 0000 through
Problem + 0004. You know your routine is five states long,

The 68000 does address location 8930, so you know that the routine is
addressed. Now you need to compare the state listing with the
following correct addresses and data;

+ 0000 008930 BO3C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 BO3C
+ 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.
M
GAUOOSTATE | — |Sinie Listing ] S
narksrs TN
Level » [REOR [ BATE )
-Qp07 QOBELA OOFF
QG056 et~ tn 6730
-0005 Q0BECE 4BE7
0004 QOBBFE AE7S
0003 038900 3008
0002 0004Fd 5000
~000 1 GO04FE 8930
00893¢  BO3L
+0003 ocessz  0oFF « [NCcoOrrect Data
+002 Q08834 &7F8
+I603 468936 BO3C
+0004 00893E  6IFA
+000% OCEY30 BO3C
+OO06 DOGaF & fevale]
+0007 6004F6 8930
050 G0BSZA 4EFR
Figure 22-4. Incorrect Data
Timing/State Measurement Exampie HP 1650B/HP 16518
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Your first assumption is that incorrect data is stored to this memory
location. Assume this routine is in ROM since it is part of the operating
system for your circuit. Since the ROM is programmed by the software
designer, you have the software designer verify whether or not the data
at address 8932 is correct. The software designer tells you that the data
is correct. Now what do you do?

Now it’s time to look at the hardware to see if it is causing incorrect
data when the microprocessor reads this memory address. You decide
you want to see what is happening on the address and data buses
during this routine in the time domain,

In order to see the time domain, you need the timing analyzer.

|

What Since the problem exists during the routine that starts at address 8930,
Additional you decide you want to see the timing waveforms on the address and
Measurements data bus when the routine is running. You also want to see the control

Must | Make?

HP 1650B/HP 1651B
From-Panel Reference

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
¢ stable addresses and data during the memory read

The control signals you must check are:

system clock

address strobe (AS)

lower and upper data strobes (LDS and UDS)
data transfer acknowledge (DTACK)
read/write (R/W)

a » 8 & &

Timing/State Measurement Example
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How Do i In order to make this measurement, you must re-configure the logic
Re-Co nfigure analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a

. state apalyzer since you will use the state analyzer to trigger on address
the Logic 8930, v ¢ Ve %

Anal ? ‘
yzer Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown:
Sysiem CORTigQuUraiisn
RuBlyzesr © Rnalyzer 2
Neme 1 Neme: Unsssignec Poos
Type: Type:
{ Pog 4 ]
________________ J
{ Pog 5 ]
L &
Figure 22-5. System Configuration Menu
L
Connecting the At this point you would connect the probes of pods 4 and 5 as follows:
Tlming Analyzer ¢ Pod 4 bit 0 to address strobe (AS)
Probes s Pod 4 bit 1 to the system clock
e Pod 4 bit 2 to low data strobe (LDS)
¢ Pod 4 bit 3 to upper data strobe (UDS)
e Pod 4bit 4 to the read/write (R/W)
¢ Pod 4 bit 5 to data transfer acknowledge (DTACK)
¢ Pod 5 bits O through 7 to address lines AQ through A7
¢ Pod 5 bits 8 through 15 to data lines DO through D7
Timing/State Measurernent Example HP 1650B/HP 16518
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Confiquring the  Now that you have configured the system, you are ready to configure
he timi yanai Confi th TIMINz} FORMAT
Timin Anai r ihe fiming yzer. Conhigure the 3
g yze SPECIFICATION menu as shown:

e
GEOOOTINNG j= Timing Format Spacificetion

Figure 22-6. Timing Format Specification Menu
Configure the TIMING TRACE SPECIFICATION as shown:

RO SRt
EB00CTIMNG |~ Timing frace Specification

Trece mous]_5ingis | )
Armec by Acquisilion mode [Transitionad

Lobas > [GLCCR_PS CBE s JoTACK lR/n__ JAODR  joAte ]
Base » | wex I Hew | Hew ] hex § Hex [ Hex Hex §f Hes |

Finy
sattern L% AL X L% W% % o O ax ]

Then fing
Eﬂgal.“.,H,JI-IE.H4§I..5I.I

e

Figure 22-7. Timing Trace Specification Menu

HP 1650B/HP 1651B Timing/State Measurement Example
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Setting the Your timing measurement requires the timing analyzer to display the
Tim Eng timing waveforms present on the buses when the routine is running.

Since you triggered the state analyzer on address 8930, you want to
Anaiyzer trigger the timing analyzer so the timing waveforms can be time
Trigge r 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 men
2. Place the cursor on the Armed by field and press SELECT.

3. Place the cursor on the 68000STATE option in the pop-up and press
SELECT.

Your timing trace specification should match the menu shown:

State Af‘a!yzef [BSEESTIRE |~ TimAng ¥race Specification
Arms Tlmmg Trate moge[_Singie |
Analyzer e Arined by Aeeuisition mode [Irensiiional |
Level »  EIOGk BT B RS bTAck JereEioE _BaTA )
Bese > Hex ..l Hex [Hex T wew N ew T ras I Bex i)
rl;:uern IR T M0 N RO O S T I 1
sressat Tor 37
Then fing
gege L L T T T T A
m M
Figure 22-8. Armed by 68000 STATE
Timing/State Measurement Example HP 1650B/HP 16518
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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 menu.

2. Place the cursor in the field just below Count on the right side of the
display and press SELECT.,

3. Place the cursor on the Time option and press SELECT. The
counter will now be able to keep track of time for the time
correlation.

EBGOGRTATE t« Sinle Trace Specification

Sequence Lavels Armed by

whiie slering ~ any stets”
Yrigger on &” botings
Brenches

@ Store - any state” : Eid]
Lount

Time

Frestore
o1 ]

Lene! > [ADBE__JBATA ]
Bess > [y I hex ]
C [EEEA T ]
e i IEEIT TN
o Booeecl xo ]

Figure 22-9. Count Set to Time

HP 1650B/HP 1651B Timing/State Measurement Example
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Re-Acquirihg
the Data

Mixed Mode

After you connect the probes of pods 4 and 5 to your circuit, all you
kave to do is press RUN, When the Jogic analyzer acquires the data it
switches the display to the STATE LISTING menu unless you switched
one of the other menus to the timing analyzer after reconfiguring the
STATE TRACE menu. Regardiess of which menu is displayed, change
the display to the Mixed mode.

The Mixed mode display shows you both the STATE LISTING and

Di Spl ay 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:
i —— -~ —
{fix83 Toge ]~ Daspiey  GUODOSIAIE~ State Listing
Laset > ["AGDR OATA I Time |
Haae > Wex || wex  J|  Rel ]
~0003 00B90C 3000 1.2 us
~QG02 [elale - Lrs G000 I.24 us
~Q00 ] 0QGaFs 8430 1,24 ug
3 Erooom 008%F3¢ 8030 1.24 us
+Q00 1 0232 SOFF 1.24 us
002 008532 yéa:] 1.28 us
+Q003 DOEG3E BQ3E 1.24 us
GEOGOTINNG ~ Timing Wevelorms ¥ to Trigger o s
Timediv [ 500 ns | Belmy T s 0t Trigeer [ & 3
CLOCE 00 E\J"‘._;‘:”LW._I‘WLJ“J“ -..-"'"UW";..JL“ _"U:"U"‘L.
| pamane | |
| i | h
| p— |
i ]
4} | iy ittt WSS R
Figure 22-10. Mixed Mode Dispiay
Timing/Staie Measurernent Example HP 1680B/HP 16518
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interpreting the
Display

HP 1650B/HP 1651B

Froni-Panel Reference

In the Mixed mode display the state listing is in the top half of the
screen and the timing waveforms are in the Jower half. The important
thing to remember is that you time correlated this display so you could
see what is happening in the time domain during the fauity routine.

Notice that the trigger point in both parts of the display is the same as it
was when the displays were separate. The trigger in the state Listing is
in the box containing 4+ 0000 and the trigger of the timing waveform is
the vertical dotted line.

As you look at the mixed display, you notice nothing wrong except the
data at address 8932 is incorrect. However, you are seeing only one bit
each of the address and the data. To see all the data and addresses
the timing waveform part of the display, you must overlap them.

oo ——
Eizec hooej~ Pisplay  6BOOOSIATE- State Listing
Leael > [TRABDR I BATE " Time |
Base > [ Hew L Hex 4 Rel ]
0003 00890C 3000 1.28 us
~0002 DOOAFE D000 1.24 us
w0001 0004FE 8930 1.24 us
§o0c0] co893c  BO3C 1.24 us
3001 08952 OOFY 1,44 us
+O002 808634 67F8 1,28 us
+0003 008936  BO3C 1.24 us
SBOROTIMNG = TimiRg Waveforms % to Yrigger | .0 .5/
TimesDiv beiay G s} 0 to Trigger
v " . "

.- 1 T ¥
|

!
|
e S
N

Figure 22-11. interpreting the Display
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Gverlapping Since you see nothing wrong with the timing waveforms so far, you

T’iming think unstable data may be on the data lines during the read cycle. In
order to see unstable data, you must be able to see all the data lines

Waveforms during the read and look for transitions. Overlapping the waveforms

allows you to do this. To overlap waveforms, follow these steps:

1. Place the cursor on the 00 of the ADDR (0 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 until all is displayed and press SELECT. All the
address bits will be overlapped on one line.

3. Repeat step 2 except overlap the data bits.

Eizoc nioge 1~ Saavioy

Lakat > [TADDE ¥

Bese v hex !
~0003 008900
~0002 QQOdF4
=400 1 0004FE 8920

§frgoag] 008936 BO3C

V.24 ut
§.24 ye
B0 1 008932  OGFF 1,24 us
i
i

+30072 008934 &7F8
+Hood DegIIG Bost

G6000TINNG = Timing Maveforms % \p Trigger G
Time Biv [ 500 ns | Oeimy | 5] noic trigger L0 5|
6 ;
¥

i l‘trwimﬂm“_nh_ru-wui:u;uu
kA 1 | —
Fa— | 1 1t

FEMTE
= f e '
ﬁ—j  S— [R— S
15} e I T I

28 us
.24 us

T T e
-

Figure 22-12. Overiapping 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
unsiable. You have found the probabie cause of the problem in this
routine. Additional troubleshooting of the hardware will identify the
actual cause.

T,
[fixec Magei~ bispley  6BOGOSTATE= State Listing
Lobel > {"G0DR [ DATA ¥ fife
Bass > Hax i rex i Rl
0503 00AS00 3000 1.28 us
-5082 00DAFa 009G .24 ug
0091 0004F6  Aa3n 124 us
Bc0c0] 00BY3G BO3C 1.24 us
= QUBS3IZ  OOFF .24 us
047 008934 GFFE 1.23 us
G003 DoBYSE B0 .24 us
6B000TINNG = Timing Maveforms % o Trigger 3 s
Time/oiv peimy [ZTTTTET 0 te Trigger
" : - r v r -
gy S 0 O O 0 O
| —
=
I—
] [
e ——|

Unstable Data

Figure 22-13. Unstable Data
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Su mmary You have just learned how to use the timing and state analyzers
interactively to find a problem that first appeared to be a software
probiem, but actually was a hardware problem.

You have learned to:

e trigger one analyzer with the other
& time correlate measurement daga
« interpref 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 measurement on an
eight-bit microprocessor.

Timing/State Measurement Example HP 1650B/HP 1651B
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Error Messages

Introduction

HP 1650B/HP 1651B
Front-Panel Reference

This appendix lists the error messages that require corrective action to
restore proper operation of the logic analyzer. There are several
messages that vou will see that are merely advisories and are not listed
here. For example, "Load operation complete” is one of these
advisories.

The messages are listed in alphabetical order and in bold type.

Acquisition aborted. This message is displayed whenever data
acquisition is stopped.

At least one edge is required. A state clock specification requires at
least one clock edge. This message only occurs if you turn off all edges
in the state clock specification.

Autoload fiie not of proper type. This message is displayed if any file
other than an HP 1650B/51B configuration file is specified for an
autoload file and the logic analyzer is powerced up.

Autoscale aborted, This message is displayed when the STOP key is
pressed or if a signal is not found 15 seconds after the initiation of
autoscale.

BNC is being used as an ARM IN and cannet be used as an ARM
QUT. 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. 1t will not occur if BNC arms machine 1 (or 2), and
machine 1 (or 2) arms BNC.

Configuration not leaded. Indicates a bad configuration file. Try to
reload the file again. I 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
A-1



Error Messages
A-2.

Correlation counter overflow. The correlation counter overflows when
the time from when one machine’s trigger o 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”
maust 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. I 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
hardware problem. Repeat the data acquisition to verify the condition.
If this message re-appears, the logic analyzer requires the attention of
service personnel.

Insufficient memory to load 1AL - load aborted. This message
indicates that there is not a biock of free memory large enough for the
inverse assembler you are attempting to load even though there may be
enough memory in several smaller blocks. Try to load the inverse
assembler again. If this load is unsuccessful, load the configuration and
inverse assembler separately.

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.

HE 16508B/HP 16518
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No room on destination-file not copied. Indicates the destination disk
doesn’t hiave 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 ogic 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.

(%) 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
specification.

Slew 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
arming specification.

Slow or missing Clock. Indicates the state analyzer has not recognized
a clock for 100 ms. Check for a missing clock if the intended clock is
faster than 100 ms. If clock is present but is slower than 100 ms, the
data will still be acquired when a clock is recognized and should be
valid,

Specified inverse assembler not found. Indicates the inverse assembler
specified cannot be found on the disk.

State clock violates overdrive specification. Indicates the data from the
last acquisition is not reliable due to the state clock signal not being
relable. 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.

Error Messages
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A-4

Time count need to be turned on. This message appears when the logic
analyzer attempts to time correlate data and "Count" is not set to
"Time-“

Transitions Remaining to Post Store. Indicates the number of
transitions required until memory is filled and acquisition is complete.

Unsupported destination format-file not copied. Indicates the disk you
have attempted to copy to is either not formatted or formatted in a
format not used by the logic analyzer. Format the disk or use a properly
formatted disk and repeat the copy operation.

Value out of range. Set to limit. Indicates an attempt to enter a vaine
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 oceurred.

Waiting for Prestore. Indicates the prestore condition has not occurred
(timing analyzer only).

Waiting for Trigger. Indicates the trigger condition has not occurred.

Warning: Chips not successfully runuing. 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 reappedrs, refer the logic
analyzer to service personnel.

Warning: Duplicate label name. Indicates an attempt to assign an
existing name to a new label.

Warning: Duplicate symbol name. Indicates an attempt to assign an
existing name to a new symbol.

Warning: Invalid file type. Indicates an atiempt 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.

HF 1650B/HP 1551B
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Warning: Ne clock edge in other clock, added clock edge. This message
only occurs in # 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: Symbel memory fuil. Max 200 symbols. Indicates an attempt
to store more than 200 symbols. '

Warniag: Run HALTED due to variable change. Indicates a variable
has been changed during data acquisition in the continuous trace
mode. The data acquisition will be halted and this message will be
displayed when any variable affecting the system configuration, clock
thresholds, clock multiplexing, or trace specification menus is changed
during data acquisition.

Error Messages
A-5



B

installation and Maintenance

Introduction 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.

|
Initial Inspect the shipping container for damage. If the shipping container or
inspection 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 Manuai.

If the contents are incomplete, if there is mechanical damage or defect,
or if the instrument does not pass the Self Test Performance
Verification, notify the nearest Hewlett-Packard Office. If the shipping
container is damaged, or the cushioning materials show signs of stress,
notify the carrier as well as the Hewlett-Packard Office. Keep ail
shipping materials for the carrier’s inspection. The Hewiett-Packard
office will arrange for repair or replacement at HP option without
waiting for claim settiement.

HP 1650B/HP 1651B installation and Maintenance
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Operati ng You may operate your logic analyzer in a normal lab or office type

Environment environment without any additional considerations. If you intend to use
it in another type of environment, refer to 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.

A
Stor age and This instrument may be stored or shipped in environments within the
Shipping following limitations:

¢ Temperature: —40°Cto + 75°C
o Humidity: Up to 90% at 65°C
¢ Altitude: Up to 15,300 meters (50,000 feet)

Tagging for If the instrument is to be shipped to a Hewlett-Packard office for
Service service or repair, attach a tag to the instrument identifying owner
address of owner, complete instrument mode! and serial numbers and
a description of the service required.

Original  1f the original packaging material is unavailable or unserviceable
Packaging materials identical to those used in factory packaging are available
through Hewlett-Packard offices. If the instrument is to be shipped to a
Hewlett-Packard office for service, tag the instrument (see “Tagging for
Service” 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,

Instalation and Maintenance HP 1650B/HP 16518
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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 1b. test material is adequate.

3. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4
inches) thick around all sides of the instrument to firmly cushion
and prevent movement inside the container. Protect the control
panel with cardboard.

4. Seal the shipping container securely.

5. Mark the shipping container FRAGILE to ensure careful
handling.

6. In any correspondence, refer to the instrument by model number
and full serial number.

R

Power The HP 1650B/51B requires a power source of either 115 or 230 Vac

R equ irements —22% to + 10%; single phase, 48 to 66 Hz; 200 Watts maximum
power,

HP 1650B/HP 16518 Instalation 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
instrument 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 plg
confignrations,

earth terminal of the instrument must be connected to the
protective conductor of the (Mains) power cord. The Mains
piug must be inserted in a socket outlet provided with a
protective earth contact. The protective action must not be
negated by the use of an extension cord (power cable) without
a protective conductor (grounding). Grounding one conductor
of a two conductor outlet does not provide an instrument
ground.

Warning % BEFORE CONNECTING THIS INSTRUMENT, the protective

instailation and Maintenance HPF 1650B/HP 16518
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Table B-1. Power Cord Configurations

PLLG TYPE CABLE | oy pEscRIFTION | MENGTH ¢ oo 0n COUNTRY
PART MNO. BNICH
P 960 #520-1351 Stroigny 8513634 90/228 Cray United Kingdom.
81201703 -1 90,228 Mint Cray Cyprus.
niger:ia,
Zimbuows
Singapore
250v
T 80t B120-1368 | Slraight sNISSISE/ASC | 79/200 Geay Austratia
81200696 90® 870221 Mint Groy New Zealand
2509
OFT 8a2 81201488 Straighs wCEET-Y11 #5/200 Mint Gray Eoat and Waal Europe,
8120-1692 8G° 74200 Mint Gray Saudi Argbie.
B120~2857 Siraight (Shielded) 794200 Coca Brown 0. Africa,
Indle <Unpoidrized
it many Aations)
250V
OFY BB B120-1378 Stroignt sHEMAS-15F $0/228 Jude Gray Unfted States,
Bi20-152% S0° 80/228 Jage Gray Canuda,
81201982 Straigni t(medicall SE/244 diack Mersco,
YL544 Phili.g.ines,
Taiwan
128w
OFT 804 812G-0638 Straight *NEMAS—15# 90,228 Black United States.
- Canada
8120- 1596 CEERR-V! 30475 Jade Groy For intercomnecting
8120-1625 tSystem Capinet Uael 96/244 system componenis ang
250V paripharais.
Unlied States and
Cangds oniy
B120m-2 104 Siroignt «SEVIQIY 7206 Mint Gray Swi Lzer bang
8120-2296 195524507 797200 Hint Gray
Type t2
E
250V
oPT 212 1 RY-2956 Straight *DHCKIOT 797200 Mint Gray Dermvark
R:120-2957 90" 79200 sint Gray
2eav
OPT 917 21204211 Sireight SABS 164 797200 Jags Groy |Repubiic of South Africa
21204600 o 737200 India
25av
orT 918 BI20-475E Straight ¥ ti 90/230 Bark Groy Japan
81204754 el $0/230
1690Y
Rav 11MOVES ARTOROG

«Part number shown for plug is intesify idenlifiec for plug onty. Number shawn for cable is HP part numoer for
copiete tobie intluging plug.

s1Trese cards are included in the CSA cerlilication cpproval af the equipmeni.

Esfarir Ground

Lulird

fimNeutirai
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Removing Your logic analyzer is shipped with a protective yellow shipping disk in
Yellow the disk drive. Before you can insert the operating system disk you must
. . remove the yellow shipping disk. Press the disk eject button as shows in
Sh 1pping Disk figure B-1. The yellow shipping disk will pop out part way so you can
pull it out of the disk drive.

T patwiis ez e

D1650E01

Figure B-1. Removing Yellow Shipping Disk

Instaliation and Maintenance HP 1650B/HP 16518
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Selecting the The line voltage selector has been factory set to the line voltage vsed in
Line Voltaae your country. It is a good idc.aa} to check the setting of the line voitfage
g selector so you become familiar with what it looks like. If the setting
needs to be changed, follow the procedure in the next paragraph.

Caution w ‘You can damage the logic analyzer if the module is not set to the
correct position.

PHEREDZ

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.

HP 1650B/HP 16518 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 cach fuse for its amperage and voltage. Refer to
figure B-3 to locate the 115 V and 230 V fuse locations. To remove the

F use fuse module, carefully pry at the top center of the module (see figure

B-2) until you can grasp and pull it out by hand.

3.9 A FUSE 3.8 A FUSE

Figure B-3. Checking 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.

O

Load Eng the Before you can operate the instrument, you maust foad 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 vour work copy becomes
corrupt,

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

Installation 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
i as shown below before you turn on the power. When the disk snaps
Operatlng into place, the disk eject button pops out and you are ready to turn: on

System Disk

the logic analyzer.

/ QIESTEA
Figure B-4. installing the Operating System Disk

The logic 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 16508B/HP 1651B Installation and Maintenance
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T

Line Swiich 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.

25 @I

ﬂ
{@?%}} o
<=" [

Qi5%0E0R

Figure B-5. Line Switch

O

Inte nsity 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,

S

Figure B-6. Intensity Control

Instaliation and Maintenance HP 1650B/HP 16518
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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 operating
system into memory from the disk.

When the logic analyzer has completely loaded the operating system it

displays the System Configuration menu as shown below.

T
System Configuration

analgzer 1 Rnalyzer 2
Kame: [SACHIKE 1 Unnssigneg Pogs
Type: Typer [ BFT_ 3 ( Fod s )

Figure B-7. System Configuration M_enu

Note ﬁ 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 16518
Front-Panef Reference
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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.

Installation and Maintenance HP 1650B/HP 1651B
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Operator Self-Tests

Introduction

Seif-Tests

Power-Up
Self-Test

HP 1650B/HP 1651B
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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 1/O
menu. This appendix is not intended to provide service information,
but to acquaint you with the tests, If service is required, it should be
performed by qualified service personnel.

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 automaticaily initiated at power-up by the
HP 16508/51B Logic Analyzer. The revision number of the operating
system firmware is given in the upper right of the screen during the
power-up sclf test. As each test is compieted, 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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Selectable Self
Tesls

Operator Seli-Tests
c-2

As indicaied 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 "NG DISK" message appears, insert the operating system disk
into the disk drive, and press any front-panel key.

Seven self tests may be accessed individually in the Self
Test menu. The seven selectable self tests are:

Data Acquisition
RS5-232C

External Trigger BNCs
Keyboard

RAM

ROM

Disk Drive

Cycle through all tests

s & & 5 & & & ¢

To select a test, place the cursor on the test name and press SELECT.
A pop-up ment appears with a description of the test. The self test
does not begin until the cursor is placed on Execate 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,

HP 1650B/HP 16518
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Specifications and Operating
Characteristics

Introduction This appendix kists the specifications, operating characteristics, and
supplemental characteristics of the HP 1650B and HP 1651B Logic
Amalyzers.

Specifications

Probes Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy:
Voltage Range Accuracy
- 20Vie +20V + 150 mV
~99Vio-21V + 300 mV
+21Vio +99V - 300 mV
T
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 demultiplexed clocking nse master-slave
clock timing: master clock must follow slave clock by at least 10 ns and
precede the next slave clock by 50 ns,

Cleck Pulse Width: =10 ns at threshold.

Setup Time: Data must be present prior to clock transition, =10 us.

HP 16508/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 trapsition, 1 ns
(HP 1650B).

Timing Mode Minimum Detectable Glitch: 5 ns wide at the threshold,

Characteristics

Probes Input RC: 100 k() =2% shunted by approximately 8 pF at the probe
tip.

TTY. Threshold Preset: + 1.6 volts.
EC). 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 pods4and 5
(HP 1630B).

Minimum Input Overdrive: 250 mV or 30% of the mnput amplitude
whichever is greater.

Maximum Voltage: = 40 volts peak.

Dynamic Range: =10 volts about the threshold.

Specifications and Operating Characteristics HP 1650B/HP 16518
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Measurement Analyzer Configurations:

Configurations
Analyzer | Apalyzer 2
Timing Off
Off Timing
State Off
Off State
Timing State
State Timing
State State
Off Off
Channel Assignment: Each group of 16 channels (a pod) can be
assigned to Analyzer 1, Analyzer 2, or remain unassigned. The
HP 1650B contains 5 pods; the HP 1651B contains 2 pods.
0
State Analysis

Memory Data Acquisition: 1024 samples/channel.

Trace Clocks: Five clocks (HP 1650B) or two clocks (HP 1651B) are available
Specification andcan be used by either one or two state analyzers at any time. Clock
edges can be ORed together and operate in single phase, two phase
demultiplexing, or two phase mixed mode, Clock edge is selectable as
positive, negative, or both edges for cach 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: 5 ns.

HP 1650B/HP 1651B 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
range term is available and is assigned to the first state analyzer turned
on. The maximum size is 32 bits.

Qualifier: A user-specified term that can be anystate, nostate, a single
patlern recognizer, range recognizer, or logical combination of pattern
and range recognizers.

Sequence Levels: There are eight levels available to determine the
sequence of events required for trigger. The trigger term can occur
anywhere in the first seven sequence levels.

Branching: Each sequence level has a branching qualifier. When
satisfied, the analyzer will restart the sequence or branch to another
sequence level.

Occurrence Counter: Sequence qualifier may be specified to occur up
to 63535 times before advancing to the next level.

Storage Qualification; Each sequence level has a storage qualifier that
specifies the states that are to be stored.

Enable/Disable: Defines a window of post-trigger storage. States stored
in this window can be qualified.

Prestore: Stores two qualified states that precede states that are stored,

Tagging State Tagging: Counts the number of qualified states between each
stored 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: Measures the time between stored states, relative to
either 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 16518
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Symbols 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 0s 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,

Timing Analysis

Transitional Sample is stored in acquisition memory only when the data changes. A
Timing Mode 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,
Maximuam Time Covered by Data: 5000 seconds.

Minimum Time Covered by Data: 10.24 us.

Glitch Capture Data sample and glitch information stored every sample period.

Mode
Sampie 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.
HP 1650B/HP 1651B $Specifications and Operating Characteristics
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Waveform Display Sec/div: 10 ns 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).

Accumulate: Waveform display is not erased between successive
acquisitions.

Overlay Meode: Multiple channels can be displayed 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 vahid but duration is invalid, there is a 20 ns reset time before looking
for paiterns again.

Greater Than Duration: Minimum duration is 30 ns to 10 ms with 10 ns
or 0.01% resolution, whichever is greater. Accuracyis + Onsto — 20
ns. Trigger occurs at pattern + duration.

Less Than Duration: Maximum duration is 40 ns to 10 ms with 10 ns or
0.01% resolution, whichever is greater. Pattern must be valid for at
least 20 ns, Accuracy is + 20 ns to — 0 ns. Trigger oceurs at the end of
the pattern.

Glitch/Edge Triggering: Trigger on glitch or edge following valid
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 16508/HP 1651B
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Measurement
and Display
Functions

Autoscale (Timing
Analyzer Only)

Acquisition
Specifications

Labels

Indicators

HP 1650B/HP 1651B
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Autoscale searches for and displays channels with activity on the pods
assigned to the timing analyzer.

Arming: Fach analyzer can be armed by the run key, the other
analyzer, 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 omn.

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 on
the inputs,

Markers: Two markers (X and () are shown as dashed lines on the
Timing Waveforms display.

Trigger: Displayed as a vertical dashed line in the timing waveform
display and as line 0 in the state listing display.

Specifications and Operating Characteristics
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Marker Functions Time Interval: The X and 0 markers measure the time interval between
one point on a timing waveform and trigger, two points on the same
timing waveform, two points on different waveforms, or two states
{time tagging on}.

Deita States (State Analyzer Only): The X and § markers measure the
number of tagged states between one state and trigger, or between two
states.

Patterns: The X and 0 markers can be used to locate the nth
occurrence of a specified pattern before or after trigger, or after the
beginning of data. The 0 marker can also find the nth occurrence of a
pattern before or after the X marker,

Statistics: X to 0 marker statistics are calculated for repetitive
acquisitions. Patterns must be specified, for both markers and statistics
are kept only when both patterns can be found in an acquisition.
Statistics are minimum X to 0 time, maximum X to 0 time, average X to
0 time, and ratio of valid runs to total runs,

Run/Stop  Run: Starts acquisition of data in specified trace mode.
Functions

Stop: In single trace mode or the first run of a repetitive acquisition,
STOP haits acquisition and displays the current acquisition data. For
subsequent runs in repetitive mode, STOP halts acquisition of data and
does not change current display.

Data Display/Entry  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, ASCH (display only) and
User-defined symbols,

Specifications and Operating Characteristics HP 1650B/HP 1651B
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State Compare Performs post-processing bit-by-bit comparison of the acquired state

Mode

State X-Y Chart
Display

State Waveform
Dispiay

HP 1650B/HP 1651B
Front-Panei Reference

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
toal, 0, or don’t care.

Compare Image Boundaries, Each channe! (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 compare, and state waveform
displays. Available as pattern, time or statistics (with time counting on),
and states (with state counting on).

Accumulate. Chart display is not erased between successive
acquisitions.

Displays state acquisition in waveform format.

States/div. 1 to 104,

Delay. 0 to 1024.

Accumulate. Waveform display is not erased between successive
acquisitions.

QOverlay 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 coumting on),
and states (with state counting on).

L
Ope rating Temperature: Instruments, 0° to 55° C ( + 32° to 131° F); probes and
Environment cables, (° to 65° C ( + 32° to 14%° F). Recommended temperature

range for disk media, 10° to 50° C ( + 50° 0 122° 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 ( + 14 F).

Altitade: To 4600 m (15,000 ft).
Vibration

Operating: Random vibration 5-500 Hz, 10 minutes per axis,
= 2.41 g (rms).

Non-operating: Random vibration 5-500 Hz, 10 minutes per axis,
= 2.41 g (rms); and swept sine resonant search, 5-500 Hz 0.75 g
(0-peak), 5 minute resonant dwell @ 4 resonances per axis,

Weight: 10.0 kg (22 Ibs) net; 18.2 kg (40 Ibs) shipping.
Power: 115V/230V, 48-66 Hz, 200 W max.

Specifications and Operating Characteristics HP 1650B/HF 16518
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Dimensions

Notes: 1. Dimensions are for general information only. If dimensions
are required for building special enclosures, contact your

HP field engineer.

3. Dimensions are in millimeters and (inches).
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Microprocessor Specific Measurements
M

introduction

Microprocessor
Measurements

HP 1650B/HP 16518
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This appendix contains information about the optional accessories
available for microprocessor specific measurements. In-depth
measurement descriptions are included in the operating notes that
come with each of these accessories. The accessories you will be
introduced to in this appendix are the preprocessor modules and the
HP 10269C General Purpose Probe Interface.

A preprocessor module enables you to quickly and easily connect the
logic analyzer Lo your microprocessor under test. Most of the
preprocessor modules require the HP 10269C General Purpose Probe
Interface. The preprocessor descriptions in the following sections
indicate which preprocessors require it.

Included with each preprocessor module is a 3.5-inch disk which
contains 2 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 assembier 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 1/O write.

Microprocessor Specific Measurements
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[SREEGRTRYE] - (¥tatn Linting ] (R Y e v 1o Tr igger

narkers Time G \o Trigger [ 6 5]
Time X 10 0 o s
Label » 60000 Husmoraic It Tims W STAT
Basy Hex hex [ Ret i Hex
~0002 C004F4  ORT.B 430,00 28
~0093 Qo0afg 8950 progrem resc 1.24 us 28
#i +0000 0CBG30  CHP .8 wFF, 00 1.28 us 30
0001 008932 OCFF progrem reed i.24 us 30
002 900934 HEQR.D  GoHEZE 1.24 ug 30
Y 0CA3934 CHP.R #ee [0 1.24 ug 20
+0004 OQBO2E BSR.®  (OBY2R .76 us io
+0§ G08g3c 303 unused prefeten 1.24 ug 30
+HOLh UL04Fa 0000 program write 2.00 us 2%
047 Q004F 6 BR3¢ srogram krile 1.48 usg 29
008 Q0BS2A  Unp DORBCEIPT ¥ 1.28 us 30
+Go0g cons2r FF3a progrem roed P24 ug 30
+01¢ 00B8LE BSR.B 00BBAE 1.72 uws 36
40041 acEEcE BO3C unused prefetgh 1.28 usg 1o

——

Figure E-1. State Listing with Mnemonics

M iCI‘OpF OCeSSOrS This section lists the microprocessors that are supported by

Supported by
Preprocessors

¥
Note %

Hewlett-Packard preprocessors and the logic analyzer model that each
preprocessor requires. Most of the preprocessors require the

HP 10269C General Purpose Probe Interface. The HP 10269C accepts
the specific preprocessor PC board and connects it to five connectors
on the general purpose interface 1o which the logic analyzer probe
cables connect.

This appendix Hsts the preprocessors available at the time of printing,
However, new preprocessors may become available as new
microprocessors are introduced. Check with the nearest
Hewilett-Packard sales office periodically for availability of new
preprocessors.

Microprocessor Specific Measurements HP 1650B/HP 16518
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Z80 CPU Package: 40-pin DIP

Accessories Required: HP 10300B Preprocessor
' HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 M1¥z clock input
Signal Line Loading: Maximum of one 7418 TTL load + 35 pF on

any line
Microprocessor Cycles Identified: Memory read/write
I/O read/write
Opcode ferch
Interrupt acknowledge
RAM refresh cycles

Maximum Power Required: 0.3 A at + 5V dg, 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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NSC 800 CPU Package: 40-pin DIP

Accessories Required: HP 10303B Preprocessor
HP 16269C General Purpose Probe Interface

Maximum Clock Speed: 4 MHz clock input
Signal Line Loading: Maximum of one HCMOS load + 35 pF on any
line

Microprocessor Cycles Identified: Memory read/write
I/O read/fwrite
Opcode fetch
Interrupt acknowledge
RAM refresh cycles
DMA cycles

Maximum Power Required: (L1A 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 1651B
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8085 CPU Package: 40-pin DIP

HP 1650B/HP 16518
Front-Pane! Reference

Accessories Required: HP 10304B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 6 MHz clock output (12 MHz clock input)

Signal Line Loading: Maximum of one 7418 TTL load + 35 pF on any
line

Microprocessor Cycle Identified: Memory read/write
I/O read/write
Opcode fetch
Interrupt acknowledge

Maximum Power Required: 0.8 A at + 5V de, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channel probes

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 fine

Microprocessor Cycles Identified: Memory read/write
1/O read/write
Code fetch
Interrapt acknowledge
Hait acknowledge
Transfer to 8087 or 8089
CO-Processors

Additional Capabilities: The 8086 or 8088 can be operating in
Minimum or Maximum modes. The logic
analyzer can capture all bus cycles (including
prefetches) or can capture only executed
instructions. To capture only executed
instructions, the 8086or 8088 must be
operating in the Maximum mode.

Maximum Power Required: 1.0 A at + 5V dc, supplied by the logic
: analyzer

Logic Analyzer Reguired: 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-pin PGA
Accessories Required: HP 10306G Preprocessor
Maximum Clock Speed: 12.5 MHz clock output (25 MHz clock input)
Signal Line Loading: Maximum of 100 k) + 18 pF on any line

Microprocessor Cycles Identified: Memory read/write (DMA and
non-DMA)
/O read/write (DMA and
non-DMA)
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8087, 8089,
or 82586 co-processors

Additional Capabilities: The 80186 can be operating in Normal or
Queue Status modes. The logic analyzer can
capture all bus cycies (including prefetches)
or can capture only executed instructions.

Maximum Power Required: 0.08 Aat + 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 cru Package: 68-contact LCC or 68-pin PGA

Accessories Required: HP 10312D Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock output (20 MHz clock input)

Signal Line Loading: Maximum of two 74ALS TTL loads + 40 pF on
any line

Microprocessor Cycles Identified: Memory read/write
1O read/write
Code fetch
Interrupt acknowledge
Halt
Hold acknowledge
Lock
Transfer to 80287 co-processor

Additional Capabilities: The. logic analyzer capéures all bus cycles
including prefetches

Maximum Power Required: 0.66Aat + 5V dc, supplied by logic
analyzer. 80286 operating current from
system under (est.

Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 16518
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80386 CPU Package: 132-pin PGA

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 + 35pFon
any hine

Microprocessor Cycles Identified: Memory read/write
1/0O read/write
Code fetch
Interrupt acknowledge, type 0-255
Halt
Shutdown )
Transfer to 8087, 80287, or 80387
CO-PrOCEssOrs

Additionat Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 1.0 Aat + 5V dec, supplied by logic
analyzer

Logic Analyzer Required: HP 16508

Number of Probes Used: Five 16-channel probes

HP 1650B/HP 16518 ) Microprocessor Specific Measurements
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6800 or 6802 cCpy Package: 40-pin DIP

Accessories Required: HP 103078 Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock input

Signal Line Loading: Maximum of 1 74LS TTL Ioad + 35 pF on any
line

Microprocessor Cycle 1dentified: Memory read/write
DMA readfwrite
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 fogic
analyzer .

Logic Analyzer Required: HP 16508 or HP 16518

Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements HP 16508/HP 16518
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6809 or 6809E CPU Package: 40-pin DIP

Accessories Required: HP 10308B Preprocessor
HP 10269C General Purpose Probe Interface

Maximem Clock Speed: 2 MHz clock input

Signal Line Loading: Maximum of one 74ALS TTL load + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
DMA read/write
Opcode fetch/operand
Vector fetch
Halt
Interrupt

Additional Capabilities: The preprocessor can be adapted to 6809/09E
systems that use a Memory Management Unit
(MMU). This adaptation allows the capture of
all address lines on a physical address bus up
to 24 bits wide.

Maximum Power Required: 1.0 A at + 5 V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 16518

Number of Probes Used: Two 16-channel probes

HP 1650B/HP 16518 Microprocessor Specific Measuremenis
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68008 CPU Package: 40-pin DIP

Accessories Required: HP 10310B Preprocessor
HP 10269C General Purpose Probe Interface

Maximuim Clock Speed: 10 MHz clock input

Signal Line Loading: Maximum of one 748 TTL load + one 74F TTL
load + 35 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 0.4Aat + 5V de, 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: 64-pin DIP
(64-pin DIP)

Accessories Required: HP 10311B Preprocessor
HP 10269C General Purposc Probe Interface

Maximurm Clock Speed: 12.5 MHz clock input

Signal Line Loading: Maximum of one 748 TTL load + one 74F
TTL load + 35 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus Grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 0.4 A at + 5V dc, supplied by the logic
analyzer

Logic Analyzer Required: HP 1650B

Number of Probes Used: Three 16-channel probes

HP 1650B/HP 16518 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
including prefetches.

Maximum Power Required: None
Logic Analyzer Required: HP 16508
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 18508/HP 16518
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68020 CPU Package: 114-pin PGA
Accessories Required: HP 10313G
Maximum Clock Speed: 25 MHz clock input
Signal Line Loading: 100 k) + 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 imcluding:

Breakpoint acknowledge
Access level control
Coprocessor communication
Interrupt acknowledge

Additional Capabilities: The logic analyzer captures all bus cycles
including prefetches. The 63020
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

HP 1650B/HP 16518 Microprocessor Specific Measurements
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68030 CPU Package: 128-pin PGA
Accessories Required: HP 10316G
Mazimum Clock Speed: 25 MHz input

Signal Line Loading: 100 K 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 including:

Breakpoint acknowledge
Access level control
Coprocessor communication
Interrupt acknowledge

Additional Capabilities: The logic analyzer captures all bus cycles,
including prefetches. The 68030
microprocessor must be operating with the
internal cache memory and MMU disabled
for the logic analyzer to provide inverse
assembly.

Maximum Power Required; Nonre
Logic Analyzer Required: HP 16508

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
Masximum Clock Speed: 8.4 MHz input
Signal Line Loading: 100 KQ 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
assemmbly.

Maximum Power Required: None
Logic Analyzer Required: HP 1650B/51B

Number of Probes Used: Two 16-channel probes for state analysis and
one to four for timing analysis.

HP 1650B/HP 16581B Microprocessor Specific Measurements
Front-Panel Reference E-17



e

Loading Inverse Youload the inverse assembler file by loading the dppropriate
Assembler Files configuration file. Loading the configuration file automatically loads

L

Seiecting the
Correct File

e

Loading the
Desired File

the inverse assembler file.

Most inverse assembler disks contain more than one file. Each disk
usually contains an inverse assembler file for use with the HP 10269C
and preprocessor as well as a file for general purpose probing. Each
inverse assembler filename has a suffix which indicates whether it is for
the HP 10269C and preprocessor or general purpose probing. For
example, filename C68000_I indicates a 68000 inverse assembiler file for
use with the HP 10269C and the 68000 preprocessor. Filename
C68000_P is for general purpose probing. Specific file descriptions and
recommended usage are contained in each Preprocessor operating

note,

To load the inverse assembler file you want, insert the 3.5-inch disk you
received with your preprocessor in the disk drive. Select the I/O menu,
In the I/O menuy, select DISK OPERATIONS. The logic analyzer wil}
read the disk and display the disk directory.

Select the Load option and place the filename you want to load in the
"from file" box. Place the cursor on Execute and press SELECT,

Place the cursor on the analyzer you want the file loaded into and press
SELECT. An advisory "Loading file from disk" is displayed. When the
logic analyzer has finished loading the file, you will see "Load operation
complete.”

The file is now loaded and the logic analyzer is configured for
disassembly of acquired data.

Microprocessor Specific Measurements HP 1650B/HP 16518
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Connecti ng the The specific preprocessor and inverse assembler you are using
i 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 assembiy. Refer to the
specific inverse assembler operating note for the proper connections.

How to Dispiay The specific preprocessor and inverse assembler you are using
inverse determines how the inverse assembled data is displayed. When you

press RUN, the logic analyzer acquires data and displays the State
Assembled Listing menu.

Data

The State Listing menu will display as much information about the
captured data as possible. For some microprocessors, the display will
show a completely disassembled state listing,

Some of the preprocessors and/or the microprocessors under test do
not provide enough status information to disassemble the data
correctly. In this case, you will need to specify additional information
(i.e., tell the logic anaiyzer what state contains the first word of an
opcode fetch). When this i1s 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.

[6BO0QSTATE | = [Stote Listing | ( Invasm ) Minimum X—0:
Markers valid runs: Makimum ¥—0:

6 of 16 fAverage X-0:

L=l o B =}

Figure E-2. Inverse Assemble Field

For complete details refer to the Operating Note for the specific
Preprocessor.

HP 1650B/HP 1651B Microprocessor Specific Measurements
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absolute  10-9
accumulate D-6, 11-6
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time interval D-6
acquisifion

fields (state trace} 15-13

specifications -7
acquisition modes

glitch  10-5

state  15-13

timing 10-3

transitional  10-4
activity indicators 12-5
alpha eniry 3-14
alternate printers  7-2
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CHS (change sign) key 3-4
Clear Entry key 3-3
clock D-3
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master 14-10
mixed 14-11
normat 14-9
period (state) 14-12
pulse width D-1
qualifier D-3
repetition rate D-1
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Bit Editing of the 17-4
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Specifyinga  17-6
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measurement D-3
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logic analyzer to target system  2-10
Other HP Printers  7-9
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probe cables to logic analyzer 2-10
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HP-IB Interface 3.7
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RS5-232C Interface  3-6
Continue field 5-4
Copy 57,6-1
Copying a File 6-15
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count 15-18
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Time 15-18
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bits 5-15

display D-8
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alpha 3-14
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numeric  3-11
Delay D-6

from Trigger (State) 19-5
Delay (timing) 11-9
Deleting Waveforms (State)  19-4
Demultiplex (clock) 14-10
Difference Listing
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Difference Listing Display 17-2
disable D-4
Disconnecting Probes from Pods  2-12
disk

drive 3-5

drive operations  6-1
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Installing a Blank Disk  6-6

operations  5-3

Removing Yellow Shipping Disk B-6
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disk operation parameters 6-5
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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 5-5,6-1,6-11

Pack Disk  5-9, 6-1

Pack Disk Operation  6-17

Purge 5-10,6-1

Purging a File 6-14

Repame 5-9,6-1

Renaming a File 6-12

Selectinga 6-4

store  3-5,6-1

Storing to a Disk 69
Disk Operations mernu

Accessing the  6-3
display

key 3-3

Mixed Mode 21-1,22-12

resolution (Timing Waveforms) 12-12

State/State Mixed Mode  21-3
time-correlated 21-4
Timing/State Mixed Mode 21-2
display icons
The Inverted Triangle 12-11
Vertical Dotted Line  12-11
Display Menu key 3-3
Don’t Care key 3-3
Duplicate Disk  5-8, 6-1

Duplicating the Operating System Disk  6-18

E

ECL 2-9,14-6
edges
specifying  3-19
Then Find 10-11
enable D-4
entering data
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error messages A-1

Execute field 5-4

external trigger BNCs  3-6
configuration 5-18

F

fan 3-7

file description  5-5, 6-9
filename 35-5,6-9

Find Pattern  10-7

Format Disk 5-11,6-1

Format Menu key  3-2
Formatting a Disk  6-7

Full Qualifier Specification 15-4
fuse B-8

G

glitch
minimum detectable width  D-2
triggering  10-13
Glitch Acquisition mode  10-3
Glitch Capture mode D-5
grabbers 2-7
grounds
pod 2-7
power B-4
probes 2-8

H

Hexadecimal keys  3-4
hold tfime D-2
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Hooking Up Your Printer 7.2 Clear Entry  3-3
HP-IB _ Display Menu  3-3
Interface connector 3-7 Don't Care 3-3
printer cables 7-3 Format Menu  3-2
Hexadecimal (HEX) 3-4
I/OMenu 3.3
I menu 3.2
Roll 3-4,3-16
Run 3-3

O menn  5-1 Select 34

Accessing the  5-1

IO Menukey 3.3 Stop 33
/O Port Configuration menu  5-12 Trace Menu 3.2
gy Knob 1-1,3-4
mdicators
activity D-7, 12-5
disk drive  3-5 L
markers D.7
trigger D-7 ,
initial inspection B-1 Label Value vs. Label Value (State Chart) 184
installation B-1 - Label Value vs. States (State Chart) 18-3
Installation and Maintenance B-1 Labeling Pods, Probes, and Cables 2-14
Installing a Blank Disk  6-6 labels D-7,9.3
intensity control B-10, 3-6 State Format Specification menu  14-3
interface  3-1 State Trace 15.22
Configuring  5-13 symbols 9.8
HP-IB 5-13,7-1 Timing Format Specification menu 9.3
RS-232C 5-14, 71 Timing Trace Specification menu  10-6
Setting HP-IB for HP Printers 7-4 fine .
Seiting RS-232C for HP Printers 7.5 power module B-7, 3.6
Setting RS-232C for Non-HP Printers 7.5 switch B-10,3-6
user 1-1,3-1 voltage selector  B-7, 3-6
inverse assembled data Load 5-5,6-1
How to Display E-19 loading a file 6-11

inverse assembler files
loading E-18

M
K
machine 3-1
machines 1-2
keys maintenance B-1
CHS (change sign) 3-4 operator’s B-12
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Making Hardcopy Prints  7-1
marker functions D-8
Delta States D-8
patterns D-8
statistics D-8
time interval D-8
markers
Pattern (state) 16-4
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
Xand O 12-10
master clock 14-10
Maximum Probe Input Voltage 2-9
measurement example
state analyzer 20-1
timing analyzer 12.-1
timing/state analyzer 22-1
measurements
microprocessor  E-1
memory
acquisition  D-3, 10-4-10-5
depth (ghitch) D-35
menu fields
How to Select  3-9
pop-up 39
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 Chart  13-9-13-10
State Compare 13-5
State Format 13-2
State Listing 13-4
State Trace 13-3

State Waveform 13-7-13-8
timing analyzer §-1
Timing Format §-2
Timing Trace 8-3
Timing Waveform 8-4

menus

assignment/specification  3-17
Disk Operations  5-3, 6-1

How to Select 3-7

Vo 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  9-1
Timing Trace Specification  10-1
Timing Waveforms 11-1

mixed clocks 14-11
mixed mode displays  21-1

Accessing the 21-1
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name

analyzer 3-14,4-3
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label 9-4, 14-4
symbol  9-10
numeric entry  3-11

O

Qo Trig(ger) 11-4
occurrence counter 13-4, 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
Overlay mode D-6

P

Pack Disk  3-9, 6-1
Packing a Disk 6-17
paper width  5-17

Setting the 7-6
parity 5-13
pattern

recognizers D-4, 15-2
Pattern Fields (state) 15-24
patierns  15-23

Duration (present for ) 10-9

fields 15-22

find 10-7

specifying  3-18
Pod Clock 14-9
pod threshold

ECL 95

TTL. 96

user-defined 9-6
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pods 2-5,4-6
cable comnectors 3-6
clock 149
ground 2-7
probe pod assembly  2-5
probes 2-5
threshold 2-9,9-6, 14-6
Polarity (Pol) 9-4, 14-4
pop-up
How to Close  3-9
How to Select (options) 3-10
menus 3-9
options  3-10
power
(line) switch B-10
cable B-4
cord configurations B-5
ground B-4
requirements B-3
preprocessors  E-2
prestore D-4,15.21

priat
All 5.2, 7.7
Screen 5-2,7-7

Starting the Printout  7-7
Print A 5-2,7-7
Print Screen  5-2, 7-7
printer 5-16
printers
alternate 7-2
Hooking Up 7-2
Other HP Printers  7-9
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
input RC D-2
maximum input voltage  2-9
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maximum voitage D-2 Interface connector 3-6

minimum input overdrive D-2 printer cables 7-3
minimum swing D-1 recommended protocol  7-6
threshold accuracy D-1 setting for HP printers  7-5
threshold range D-2 , setting for non-HP printers  7-5
threshold setting D-2 Run Function D-8
TTL threshold preset D-2 Runkey 3-3

Probes and Probe Pods  2-5

probing S

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
Purging 2 File 6-14

sample period 11-3

ghtch D-5

transitional D-5
Select key 3-4
Selecting a Waveform (State) 19-2
Selecting an Address (HP-IB) 5-13
Q selftest C-1,5-18

- operator C-1

power-up B-11, C-1

Qualifer Field (state) 15-23 sequence levels D4, 15-6
qualifier D-4,15-2 Delete Level 15-7
branching 15-8 Insert Level 15.7
fields 15-22 Reading the Display 15-11
storage 15-8 setup time D-1
signal line loading  2-9
single
R trace mode (state) 135-13
trace mode (timing) 10-3
range Ske‘; I-to-channel D-6
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ranges 15-24
Rename 5-9,6-1
repetitive

trace mode (state) 15-13

trace mode (timing) 10-3
Replacing Waveforms (State) 19-3
Roll keys 3-4,3-16
RS-232C

defanlt configuration 7-6

specifications D-1
Specifying Edges 3-19
Specifying Patterns  3-18
st/Div (states-per-division) 19-1, 19-4
state analyzer 13-1
An Overview 13-1
meny maps, 13-1
State Chart.Display D-9
State Chart menu  18-1
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Accessing the  18-1 timing 11-6

Accumulate DP-9 Storing to a Disk  6-9
markers D-9 supported printers  7-1
state clock  14-7 switch
State Compare menu line (power) B-10
Accessing the 172 symbols 0-7
State Compare mode I)-9 base 9-8, 14-14
State Format Specification menu  14-1 label 9.8, 1413
Accessing the 14-1 name  9-10, 14-15
fields 14-3 number of D-3
State Listing menu  16-1 pattern  D-5
Accessing the  16-2 range D-5
fields 16-3 specify (state}  14-7
state tagging 15-20 view size  9-10, 14-15
State Trace menu  15-1 System Configuration menu  4-1
Accessing the  15-2 Accessing the 4-2
fields 15-2 Returning to 3-8

State Waveform Display D-9
State Waveform menuy

Accumulate D-9 T
State Waveforms menu  19-1

. 1 .

Accessing the 19 tagging 15-18

Delay D-9 )

markers D-10 state D-4, 15-20
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Overlay mode D-9 termination adapter 2-
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State/State Mixed Mode  21-3 Then Find Edge  10-11
threshold

stop bits  5-15

Stop Function -8 pod 2-9,9-6,14-6

time tagging 15-19

Stop key 3-3 1
Stop Measurement Efme-corrella:cg ;ifital 22-:}2]i )
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I Trace mode 10-3
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