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GROUND THE INSTRUMENT .

SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this Instrument. Failure to comply with these precautions or with specific warnings
elsewhere In this manual violates safety standards of design, manufacture, and intended use of the
Instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply
with these requirements.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground . The instrument is equipped with a three-conductor ac power cable . The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet . The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards .

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard .

KEEP AWAY FROM LIVE CIRCUITS .
Operating personnel must not remove instrument covers . Component replacement and internal
adjustments must be made by qualified maintenance personnel . Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed . To avoid injuries, always disconnect power and discharge circuits before
touching them .

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present .

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.
Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion) .
To prevent CRT implosion, avoid rough handling or jarring of the instrument . Handling of the CRT shall
be done only by qualified maintenance personnel using approved safety mask and gloves .

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.
Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification of the instrument . Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained .

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual . Instructions contained in the warnings must be followed .

WARNING

Dangerous voltages, capable of causing death, are present in this instrument .
Use extreme caution when handling, testing, and adjusting.
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General Information

INTRODUCTION
This manual describes how to operate the Hewlett-Packard Models 1630A, 1630D, and 1630G Logic
Analyzers. The three analyzers operate the same, but each have different configuration capabilities . The

1630G is the latest configuration with added performance measurement capabilities that are notpossible with

the 1630A or 1630D logic analyzers. The differences are described, wherever applicable, throughout this

manual . This first chapter describes the physical and electrical characteristics of the analyzer . At the end of

this chapter are two tables: one lists the analyzer specifications guaranteed by HP, and the other lists the
analyzer operating characteristics.

MANUAL CONTENTS

Chapter 1
General Information

This manual contains instructions and information to help you install and operate the logic analyzer . It shows
how to assign labels in the format specification to identify signals from the input probes, and how to assign
symbols to represent values found on those labeled inputs .

Chapter 2 describes how to set up the logic analyzer for use. Directions are given for connecting the probe
cables to a system under test and initiating the analyzer self test .

Chapter 3 contains a menu map and afront panel keyboard description. The menu map helps to put the overall
operation of the analyzer into perspective . Page numbers are given byeach menu to reference the description
of the menu in the manual .

Chapter 4 of this manual is State Measurements . The basic state measurements, from taking a trace in a free-

run mode to selective tracing, is explained in a step-by-step process .

Chapter 5 contains the software performance analysis measurements . Although these measurements are
state measurements, an entire chapter is devoted to them because of the complexity of overview analysis .

Chapter 6 is a description of the timing measurements . Simple timing measurements are described in a step-
by-step process.

Chapter 7 describes interactive state/timing measurements .

Chapter 8 is a description of the system peripheral menus of the 1630A/D and the 1630G .

Chapter 9 contains the instructions used for programming the 1630 logic analyzers via HP-113 or HP-IL.

Appendix A contains all the possible display messages that may appear on the analyzer screen . An HP-113
overview is given in Appendix B for use as a reference for programming over the HP-113 . Appendices C, D, and
E explain using a printer, tape memory, or disc memory accessories with the logic analyzer .

ANALYZER DESCRIPTION
Logic analyzers perform trace measurements . The HP 1630A/D/G models are interactive state and timing
analyzers for use in the design and troubleshooting of microprocessor based systems . An analyzer traces
activity from several points during a period of system operating time . Theanalyzer may perform both state and
timing measurements together and interactively control the capture of information in each of these two

functions.
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The analyzer can perform overview measurements with which the performance of code modules in software-
intensive systems may then be analyzed . Overview measurements available in all three 1630 models include
state and time interval histograms . The 1630G has added overview measurement features that enhance the
state label histogram andallow time position and linkage measurements . Thelogic analyzers can be described
as having two basic functions, that of state and timing, and have special features in each function which are
listed below.

State Analysis

The state analysis function of each model features :

" Continuous trace until compare "equal to" or "not equal to" is provided . The compare file is the width of
the analyzer, and has depth of up to 16 words with the 1630A/D and in the edit compare mode of the
1630G . The 1630G has a full compare mode in which the entire trace may be compared .

" Three ORed clocks given in single-phase or two-phase demultiplexing modes.

" Data sampling up to 25 MHz .

" 1024 states available in memory after a trace.

" A State Chart of any user-defined label may be selected for display.

" State analysis can be armed by the timing analysis section .

" A State Histogram of any user-defined label may be selected .

" A Time Interval Histogram of the time software takes to execute from one selected point in software to
another.

" Time Positional measurements for the occurrences of an event per unit time may be made . (1630G only)

Linkage measurements which show the relative frequency of occurrence of a set of events . (1630G only)

Timing Analysis

The timing analysis function of each system features :

" Sampling ranges from 10 nS to 500 mS, in increments of 1, 2, and 5.

" Timing waveforms that can be magnified from X1 to X40 in 1, 2, and 4 increments .

" Time between dual cursors (x and o) can be displayed to within 1 sample period .

" 1024 samples available in memory after a trace.

" Timing analysis can be armed by the state analysis section.

" Timing can be triggered by an asynchronous pattern, ANDed with a glitch or edge on any channel, and
patterns that exceed or fall short of a specified time limit.
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INTERNAL STORAGE

The 1630G has the added feature of an internal storage space which allows the user to store menu

configurations and an inverse assembler. One configuration of each menu and one inverse assembler maybe

stored at one time . The stored configurations and inverse assemblers may be specified for automatic loading

at power-up of the 1630G .

THE SYSTEM SPECIFICATION
Use the menus in this specification to identify how the analyzer will be used : whether as a state analyzer, a

timing analyzer (with or without glitch capture), or a combined state and timing analyzer . In this menu, you

also identify the waythe analyzer will operate when used as part of asystem, or when using capabilities offered

by accessories.

THE FORMAT SPECIFICATION

Use the menus in this specification to set up the way the analyzer formulates displays from its captured

information . You can label individual bits or sets of bits, and assign names to identify address ranges and/or

specific values found in those labeled sets . The analyzerwill compose displays using your labels and names, if

desired .

THE TRACE SPECIFICATION

Use the menus in this specification to enter parameters for making your measurements . You can set up the

analyzer to trace state flow and/or record electrical activity at nodes in a system under test . The analyzer can

also perform overview measurements to gauge the efficiency of selected software routines .

LIST DISPLAYS

The analyzer composes lists of information captured from labeled sets of bits . These lists show a series of soft-

ware executions, and/or asequence of electrical activities at nodes in asystem under test . Valuesshown in these

lists can be expressed using names of your choice, as well as using numbers in the binary, octal, decimal, and

hexadecimal number bases. Values can also be expressed as ASCII codes for labels having from 6 to 16 bits .

WAVEFORM DISPLAYS

The waveform display shows up to 16 individual traces of electrical activity on selected bits . Each trace is

shown as a continuous line of high and low states . The waveform shows how the states changed with time at

each monitored point . You can also see points on the traces where glitches were detected during the

measurement, if desired. Glitch detection is accomplished by internally combining two timing channels

attached to a single probe, using one channel for data values, and using one of the channels as a glitch

detector .

CHART DISPLAYS

The analyzer can format two types of chart displays : XY charts, and histograms . XY charts show a plot of the

flow of values on a labeled set of bits . You can control the horizontal and vertical scales of thechart to examine

the details around areas of interest on the XY chart .

Histogram charts are bar graphs used to measure the performance of software modules in asystem under test .

The analyzer can show twotypes of histograms : state label histograms, and time interval histograms. Astate label

histogram showsthe relative number of executions within each range of states you define . Up to eight ranges of

states can be defined for a label histogram . Time interval histograms show eight time ranges ; you can define the

period of each range. You can set up theanalyzer to make time interval measurements each time the software

executes from one selected point to another in thesystem under test . The time interval histogram shows how

often execution of the selected software module was completed within each of the time ranges you defined.
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PHYSICAL CONFIGURATIONS

The following is a list of the analyzer configurations, components, and optional accessories :

1 . HP Model 1630A Logic Analyzer . Offers 35 channels for state, timing, and combined state/timing
measurements .

2 . HP Model 1630D Logic Analyzer . Same as 1630A, except offers 8 additional channels for state and
timing measurements .

3 . HP Model 1630G Logic Analyzer . Same as 1630A, except offers 30 additional channels for state
measurements .

4 . HP Model 10271A General Purpose State Probe . Nine channels for collecting state activity plus an input
clock channel . Used to supply state activity only . Three state probes are supplied with the 1630A/D/G .

5 . HP Model 10272A General Purpose State/Timing Probe . Eight channels for collecting state activity or
timing activity . No input clock channel . One state/timing probe is supplied with either 1630A or 1630G
and two are supplied with the 1630D .

6 . HP Model 10273A General Purpose State Probe . 10 channels for collecting state activity . Three state
probes are supplied with the 1630G .

7 . HP Model 82161A Digital Cassette Drive . Optional accessory for Models 1630A/D used to store
instrument setups and captured data in tape memory .

8 . HP Model 9121 D/S Flexible Disc Drive . Optional accessory for Model 1630G to store instrument setups
and captured data in disc memory .

9 . HP Model 10269A Probe Interface (for Models 1630A/D) with HP preprocessor option . HP option used
to make all connections to interface the analyzer to a specific microprocessor .

10 . HP Model 10269B Probe Interface (for Models 1630A/D/G) with HP preprocessor option. Second
generation 10269A with added connections to interface the 1630G to a specific microprocessor .

11 . HP Model 10340A modification kit to modify Models 1630A/D to a Model 1630G configuration .

The following accessories are supplied with the 1630 Logic Analyzers :

1630A :

	

Three 9-bit 10271A State Probes and one 8-bit 10272A State/Timing Probe .
1630D:

	

Three 9-bit 10271A State Probes and two 8-bit 10272A State/Timing Probes .
1630G :

	

Three 9-bit 10271A State Probes, one 8-bit 10272A State/Timing Probe and three 10-bit
10273A State Probes .

1630A/D/G : One 2.3 meter (7 .5 ft) power cord . One Operating and Programming Manual.

ANALYZER MEMORY

The trace memory of the analyzer is 1024 states deep . It stores each qualified state captured by the input
probes . The trace memory also stores measurements of time for the timing listing so you can analyze periods
between occurrences of interest .

The compare memory of the 1630A/D, and of the 1630G, (when in [Edit Compare] mode), is sixteen states
deep . It can store up to sixteen lines for comparison with the corresponding lines in the trace memory . The
compare memory of the 1630G, when in [Full Compare] mode, is 1024 states deep and an entire trace may be
compared with the compare memory .
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Measurement Configurations

Measurement Functions

Memory

Data Acquisition :

	

1024 words.

Table 1-1 . Specifications

Note: Number of timing channels halved in Glitch mode .

Compare:

	

16 words (1630A/D, 1630G in [Edit Compare] mode) . Entire trace for 1630G in [Full
Compare] mode .

Search :

	

Memory may be searched for any pattern defined within a label set.
All pattern matches in memory may be marked or separately displayed .

Input Specifications

Clock repetition rate
Single Phase:

	

25 MHz with single clock and single edge specified .
20 MHz with any ORed combination of clocks and edges.

Multiplexed:

	

Master Slave clock timing . Master clock must follow slave clock by at least 10 ns and
preceed next slave clock by 50 ns or more .

Clock Pulse Width :

	

>_10 ns at threshold .

RC :

	

100 kilohms ±2% shunted by approx 5 pF at probe body .

Setup time :

	

time data must be present prior to clock transition, ?20 ns .

Hold time :

	

time data must be present after clock transition, 0 ns .

Minimum swing:

	

600 mV p-p.

Minimum input
overdrive:

	

250 mV or 30% of input amplitude, whichever is greater.

Maximum voltage:

	

±40 volts, peak .

Threshold Range:

	

-9.9 volts to +9.9 volts in 0.1-volt increments . Accuracy 2.5% ±120 mV.

Dynamic Range:

	

±10 volts about threshold .

Skew :

	

Between channels in one pod :

	

56 ns.
Between channels in different pods : 510 ns .
(These specifications are true for input signal, VH=-1 .OV, VL=-1 .6V, VTH at-1 .3V,
slew rate greater than 0.25 V/ns.)

Glitch : With glitch detection on, number of timing channels are halved . Minimum
detectable glitch : 5 nsec width at threshold .

STATE TIMING

1630A : 35 0
0 8

27 8

1630D: 43 0
0 16

35 8
27 16

1630G : 65 0
0 8

57 8
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Operating environment

Temperature:

Humidity :

Altitude :
Vibration:

Dimensions:

Table 1-1 . Specifications (Cont'd)

0° to 55° C (32° to 131° F), 20° to 30° C recommended.
up to 95% relative humidity at +40° C, 40% to 80% relative humidity recommended .

to 4600 m (15,000 ft) .
vibrated in three planes for 15 min. each with 0.3 mm excursions, 5 to 55 Hz .

dimensions are for general informa-

tion only . If dimensions are required

for building special enclosures, con-

tact your HP field engineer . Dimen-

sions are in millimetresand (inches) .

Model 1630A/D/G
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Table 1-2. Operating Characteristics

State Mode
Clocks :

	

three ORed clocks operate in single-phase or two-phase demultiplexing mode .
Clock edge is selectable as positive, negative, or both edges for each clock .
Different edge selections may be made on the same clock if used in each phase of
the multiplexed mode .

Data Indexing

Resources:

	

four terms including the Boolean NOT of each term, ALL patterns, or NO pattern. (A
term is the AND combination of bit patterns in each label .) Terms may be used as
often as desired .

Trigger:

	

up to four resource terms may be used in sequence to establish thetraceparameter.
The last term in the sequence may use up to four resource terms in an ORed format .

Restart:

	

one to four resource terms may be used in an ORed condition for asequence-restart
condition.

Store qualifiers :

	

one to four resource terms may be used in an ORed format . Store qualification may
be separately defined for each term in the trigger sequence .

Occurrence:

	

occurrence of the last event in the sequence may be specified up to n = 59999.

Compare:

	

trace until compare "equal to" or "not equal to" is provided . The compare file is the
width of the analyzer, with adepth up to 16 words in the 1630A/Dand in the 1630G in
the [Edit Compare] mode. When the 1630G is in the [Full Compare] mode, an entire
trace maybe compared . Each word in the comparebuffer can have "don't cares" and
can be compared anywhere in the 1024 deep memory .

Arming :

	

the state analyzer can be armed by the full Data Indexing capability of the Timing
Analyzer .

Overview

XY Chart:

	

achart of any user-defined label can be shown . The user can change the upperand
lower bounds of the chart, and all 1024 states of the memory can be simultaneously
displayed.

Time measurement:

	

a timer can be started on completion of a sequence of up to three resource terms
with restart and occurrence capability like state data indexing . The timer can be
stopped and/or restarted on OR'd combinations of one to four resource terms . A
histogram of the start/stop time measurement is displayed. The user can specify up
to eight time ranges . Minimum time, maximum time, average time, last time, total
time, and total samples are also displayed .

Resolution - displayed statistics 250 ns or 0.1% of reading, whichever is greater, (4-
digit display) . Histogram ranges : 1 usec .

State histogram :

	

a histogram of any user-defined label can be shown . The user can specify up to eight
labels and ranges .
Maximum Count - approx 2(E63) .

Time position
measurement:

	

produces a time-varying profile of system activity . Measurements arethe number of
occurrences of an event per unit time . The measurement is used to understand the
behavior of systems under time-varying loads.

Linkage
measurement:

	

the relative frequency of direct transfers between module pairs are depicted in a
histogram for identification of light or heavy transfer . Modifications of software may
then be made to optimize program efficiency.

Resolution - actual count is rounded to 0.1% (4-digit display) .
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Table 1-2. Operating Characteristics (Cont'd)

Timing mode

Clock

Ranges:

	

10 ns to 500 ms in 1, 2, 5 sequence .

Accuracy : ±0.01% .
Data Indexing

Outputs

Asynchronous
pattern:

	

20 ns to 1 ms in 1, 2, 5 sequence with an accuracy of ±20% or 15 ns, whichever is
greater.

Glitch or edge on any channels AND'd with asynchronous pattern .
Maximum time

delay:

	

approx 2(E18) times the sample period to a maximum of 9999 sec.

Arming :

	

the timing analyzer may be armed by the full data indexing capability of the state
analyzer .

Markers :

	

time between dual markers (x and o) is displayed to accuracy of one sample period .

Expansion :

	

X1 to X40 in 1, 2, 4 sequence . Display is a compressed representation of the 1K
memory in X1 magnification . In X2 magnification, each displayed sample represents
a single sample in memory .

Overview :

	

achart of any user-defined label can be shown . The user can change the upperand
lower bounds of the chart, and all 1024 states of the memory can be simultaneously
displayed .

General Characteristics

Labels

Input channel
labels :

	

up to 8 state, 16 timing, user-defined, 5-character labels may be assigned bit
patterns in any configuration . Bits may be used in more than one label and need not
be contiguous . Primary use is for identifying bits assigned to bus structures such as
Address, Data, and Status .

User field :

	

all labels with 4 bits or less allow mnemonics to be assigned to specific patterns .
Primary use is to identify such functions as Read, Write, Op Code, etc .

Relocatable field:

	

any single state label may be defined to have relocatable properties to facilitate
viewing software modules in the format they were written . Up to 16 module starting
locations may be specified, allowing trigger parameters to be based on module
names, plus an offset value. An onboard calculator that operates in hex, octal,
binary, or decimal facilitates general offset calculations .

Time-of-day-clock: 24-hour clock prints out time of data collection on all stored records.

Activity Markers:

	

provided in format display for quick identification of active inputs .

HP-IB :

	

HP-IB connector with 8-position HP-113 switch located on rear panel . Five positions
on switch are used to determine address, 2 positions used to determineTALK ONLY
mode for hardcopy, or system controller .

HP-113 can be used in following environments :
1 . Logic analyzer being controlled from a controller, such as HP 9826A.
Maximum bus transfer rate is approximately 4K bytes per second .

2 . Stand-alone hard copy on a graphics printer, such as HP 2671G .
3. Storage of user setups and measurement results on a disc memory accessory.
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Table 1-2. Operating Characteristics (Cont'd)

HP-IL :

	

HP-IL connector located on rear panel for HP-IL control, or for interfacing to HP
82161A, low-cost mini-cassette drive. Not required to use analyzer, but enhances
analyzer operation as follows:

1 . Storage of user setups and measurement results; 10 different files can be
stored on one cassette .

2. When coupled with an appropriate preprocessor, allows analyzer to assume a
processor-specific personality to present data in mnemonic format .

Rear-panel BNCs :

	

one output BNC labeled PORT, located on rear panel, with a TTL output level ; high
=2V into 50 ohms ; low =0.4V into 50 ohms . The BNC can be programmed from the
keyboard to provide the following signals:

1 . Pulse on State Trace Point .
2. High until State Trace Point.
3. Low until State Trace Point .
4 . High on last Sequence .
5 . High on Timing Pattern.
6 . Constant High .
7 . Constant Low.

one BNC labeled ACCESSORY POWER supplies +5V for preprocessor or logic
probes .

Weight :

	

1630A:

	

12.6 kg (28 lb) net; 17 kg (38 lb) shipping .
1630D :

	

13.2 kg (29 lb) net; 17.7 kg (39 lb) shipping .
1630G:

	

13.6 kg (30 lb) net; 18.14 kg (40 lb) shipping.

Power requirement:

	

115/230 Vac, -22% to +10%; 275W max, 48 to 66 Hz .

Service And Cali-
bration Support:

	

The 1630A/D/G contains all necessary interfaces to allow high-speed trouble-
shooting and calibration with automatic equipment. Guided probe techniques,
utilizing signature analysis under computer control, coupled with special test
instruments and fixtures allow most failures to be isolated to the component level in
a minimum amount of time . After repair, full and complete calibration can be
accomplished in minutes, using the same equipment. Since this integrated design
can only be serviced efficiently and economically with this automated system, all
major HP service facilities have installed this special equipment . This HP investment
will provide you with the fastest, most complete and lowest cost repairs and
calibrations . For those companies where economies of scale make in-house repair
and calibration cost-effective, an option is available that provides the special
hardware, software and related documentation and training to allow 1630A/D/G
repair . Additional test equipment is required . Contact your local HP sales
representative for further information.

1-9/(1-10 blank)
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INTRODUCTION

The purpose of this chapter is to describe how the analyzer is set up and the probe cables are connected for
measurements in asystem under test . The self test of the analyzer and messages that may be displayed during

the self-test are also described .

INITIAL INSPECTION

To avoid hazardous electrical shock, do not perform electrical tests when there are signs

of shipping damage to any portion of the outer enclosures of the instrument (covers and
panels) .

Inspect the shipping container for damage. If the shipping container or cushioning material is damaged, it

should be kept until the contents of the shipment have been inspected mechanically and electrically . If the

contents are incomplete, if there is mechanical damage or defect, or if the instrument does not pass the self

test, notify your nearest Hewlett-Packard Sales andService Office . If the shipping container is damaged, or the

cushioning materials show signs of stress, notify the carrier as well as the Hewlett-Packard office . Keep the

shipping materials for inspection by the carrier.

POWER REQUIREMENTS

WARNING

The 1630A/D/G Logic Analyzer requires a power source of either 115 or 230 Vac -22% to +10% ; single phase,

48 to 66 Hz ; 275 watts maximum power.

WARNING

Chapter 2
Installation

This is a Safety Class I product (provided with a protective earth terminal) . An
uninterruptible safety earth ground must be provided from the main power source to the
product input wiring terminals, power cord, or supplied power cord set. Whenever it is
likely that the protection has been impaired, the instrument must be made inoperative
and be secured against any unintended operation .

If this instrument is to be energized via an autotransformer for voltage reduction, make
sure the common terminal is connected to the earthed pole of the power source .
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LINE VOLTAGE SELECTION

2-2

BEFORE CONNECTING THIS INSTRUMENT to line (Mains) voltage, be sure the line
voltage switch is set correctly and that the proper fuse is installed .

If the line fuse burns out, do not replace it until the cause for failure has been determined
and repaired by a qualified service person . Replacing this fuse in a damaged instrument
can cause additional damage .

AC POWER CABLE

OPERATOR'S MAINTENANCE

WARNING

BEFORE CONNECTING THIS INSTRUMENT, the protective earth terminal of the
instrument must be connected to the protective conductor of the (Mains) power cord .
The Mains plug must be inserted in a socket outlet provided with a protective earth
contact . The protective action must not be negated by the use of an extension cord
(power cable) without a protective conductor (grounding) . Grounding one conductor of
a two conductor outlet does not provide an instrument ground .

The only instrument maintenance an operator needs to perform is to occasionally clean the display screen and
the front panel keyboard . When cleaning the 1630A/D/G, caution must be used with which cleaning agents
are used . Use a mild soap and water solution . If a harsh soap or solvent is used, the water-base paint finish will
be damaged .

SITE SELECTION

REAR PANEL ADDRESS SWITCH

CAUTION

Use care when cleaning the front panel keyboard . Water can damage the keyboard
circuitry if it seeps under the keys .

Do not use chemical cleaning agents or abrasive cleaners that may damage the plastics in
this instrument. Recommended cleaning agents are isopropyl alcohol, kelite (1 part
kelite, 20 parts water), or a solution of 1% mild detergent and 99% water .

Place the logic analyzer on a clean workspace which has adequate ventilation .

The dip (dual-inline-package) switch on the rear panel of the logic analyzer is used to configure the analyzer
for operation on the HP-IB and/or HP-IL interface buses, and to execute the self-test routine . The first five
switches set the address of the analyzer for HP-113 operation . Switch six executes the analyzer self-test when
set to "1" . The positions of switches 7 and S determi ne the analyzer configuration on the HP-I B/HP-IL interface
buses .
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1 . When operating the analyzer as part of a system, set switches one through five to select the system
address for your analyzer. Set switches seven and eight to select the desired system controller .

2 . If operating the analyzer in a stand-alone (no external controller) configuration, with or without an
external printer, set switches seven and eight to select the TALK ONLY mode (both switches to "0") .

3 . Set switch six to "0" . Switch six is set to "1" only during the self-test .

A switch is set to "1" when its toggle lever is up, and set to "0" when its toggle lever is
down .

REAR PANEL BNC CONNECTORS

The rear-panel BNC labeled ACCESSORY POWER provides 5 volts (1 ampere maximum) for operating an
external HP preprocessor interface module .

The rear-panel BNC labeled PORT provides a TTL control signal whose characteristics are selectable in the
SYSTEM [Peripherals] menu for control of external measurement instruments and equipment .

CONNECTING OPERATING POWER

Before switching the instrument on, connect all protective earth terminals, extension
cords, auto-transformers, and devices to a protective earth grounded socket . Any
interrruption of protective earth grounding is a potential shock hazard that could result in
personal injury or death .

Use only the recommended fuse with the required current rating . Do not use repaired
fuses or short-circuited fuseholders . To do so could cause severe shock or fire hazard .

Before switching the instrument power switch to the on positon, the lineselection switch
on the rear panel must be set to the voltage power source, or damage to the instrument
may result .

Excessive input voltage will damage the input attenuators . Observe the maximum input
rating described in table 1-1 .

APPLYING OPERATING POWER

NOTE

WARNING

Follow these steps before applying line power to the instrument .

On rear panel :

1 . Check VOLTAGE SELECTOR switch for correct setting .

2 . Plug in supplied power cable .

Press front panel LINE to 1 (down position) .

2-3
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SELF-TEST

The analyzer has a self test routine contained in the analyzer ROM . The self-test of the 1630A/D checks RAM,
ROM, and functioning of the measurement channels within the analyzer. The self-test of the 1630G makes the
same checks and also checks the HP-IB port and internal storage .

The self-test provides troubleshooting information if the analyzer is not functioning in the normal manner . If an
error is displayed during the self-test, or if the self-test does not occur, contact your nearest Hewlett-Packard
Sales and Service Office .

Before initiating the self-test, disconnect any connected pods from the target system and
the HP-113 cable from the rear panel of the analyzer .

To initiate the self-test, set switch 6 of the HP-1 B address switch on the rear panel to "1" (switch lever up) . Cycle
the front panel LINE power, off and on, and the analyzer automatically executes the self-test .

1630A/D Self-Test

NOTE

When the self-test of the 1630A/D has been successfully completed, the following messages are displayed on-
screen :

If the self-test has not been successful, one or more of the following messages will appear on-screen :

1630G Self-Test

When the self-test of the 1630G has been successfully completed, the following messages appear on-screen :

RAM ok

ROM ok

Acquisition ok

Internal storage ok

HP-113 ok

PV Tests Pass
Reset Rear Panel Switch to XXXX XOXX to continue

Error in RAM
Error in ROM #n

	

Expected XX was YY
Acq error

nn nn nn nn nn nn nn

Toggle HP-113 address MSB to reset internal storage

Reset rear panel switches to XXXX XOXX to continue
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If an error occurs in RAM or ROM, the self-test is discontinued . When the self-test is not successful, the
following messages may appear in place of any one or more of the previous messages :

Error in RAM

Error in ROM #(0-7) Expected XX was XY

Acq error:
nn nn nn nn nn nn nn nn nn nn

Internal checksum error

HP-1113 failed loopback test

RESETTING INTERNAL STORAGE

When an error is detected in the checksum of internal storage during the self-test, the analyzer automatically
resets internal storage . While resetting internal storage, the message "WAIT Resetting internal storage" is
displayed on-screen . If the reset is successful, the message"Internal storage reset successful" is displayed on-
screen . If the reset has not been successful, the message "Reset failed, internal storage has failed" is
displayed .

To manually reset internal storage, toggle switch 1 of the HP-1113 address switch . The message "WAIT Resetting
internal storage" will appear on-screen while the reset is taking place . When the reset has been completed
successfully, the message "Internal storage reset successful" is displayed . If the reset has not been successful,
the message "Reset failed, internal storage has failed" is displayed on-screen . The analyzer may be used
without the internal storage and the performance of the analyzer is not affected . When attempting to store
information to the internal storage via the SYSTEM [Peripherals] menu, the analyzer will attempt to reset
internal storage and the message "Internal storage failed power-up" will be displayed . Refer to Chapter 8 for
more information about internal storage and theSYSTEM [Peripherals] menu . Inverse assemblers may not be
loaded to the analyzer without internal storage.

POWER UP DISPLAY MESSAGES

When the analyzer is powered-up, it goes through a sequence of power-up routines and displays messages on
the SYSTEM [Configuration] menu. The same power-up routines are performed after the self-test when the
Self-Test switch on the HP-1113 address switch has been returned to "0" (switch lever down).

NOTE

Reconnect HP-IB accessory instruments to rear panel HP-1113 port before setting HP-1113
switch 6 to "0".

During the power-up routine, the analyzer reads the HP-1113 port and automatically assigns addresses to any
accessories that may be connected to the HP-1113 port . Addresses are assigned so duplication of addresses
does not take place . Inverse assemblers and stored configurations are automatically re-loaded in the power-
up sequence unless instructed otherwise in the SYSTEM [Peripherals] menu . The inverse assembler is loaded
first, and then the stored configurations . The messages "Inverse assembler loaded" and "Configuration
loaded" will be displayed in the lower left hand corner of the display when the internal storage checksum is
correct. If on power-up, the internal storage checksum is in error, the message "Internal storage corrupt" is
diplayed in the lower left hand corner of the display. The analyzer will reset the internal storage and display
"Internal storage reset successful" if it was able to reset. When notable to reset, the message"Internal storage
failure" will be displayed . If an inverse assembler was stored it will be lost andthe message "Inverse assembler
lost" will be displayed whether the internal storage failed or was successfully reset.

2-5
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CONNECTING ANALYZER TO TARGET SYSTEM

The analyzer can collect information through either HP Model 10269A/B Probe Interface or through direct
connections from the general purpose probes . The procedures to be followed when making the connections
will differ, depending upon which of the two types of connections are made . Refer to the procedures given in
the following paragraphs for a description of how to make the connections for your particular equipment .

Connecting Analyzer Through Probe Interface

1 . Install the preprocessor interface module in the probe interface .

2 . Connect the ribbon cable from the probe interface (with preprocessor interface module installed) to the
microprocessor in the target system .

3 . Connect the probe pods from the analyzer to the appropriate pod sockets on the probe interface . Refer
to the general purpose preprocessor operating note for appropriate pod connections .

4 . Connect a BNC cable from the ACCESSORY POWER BNC on the analyzer rear panel to the
ACCESSORY POWER (+5V) BNC connector on the probe interface .

NOTE

Some interface modules can draw up to 1 ampere from the 5-volt supply . If using coaxial
cable, HP recommends using 4 feet, maximum, of type RG-58 coaxial cable to minimize
voltage drop .

Connecting Probes Directly To Target System

1 . Snap on the adapters for each of the general purpose probe pods .

2 . Connect the line for each probe bit to monitor a node in the system under test . Leave extra lines
unconnected . Do not connect signals with different threshold levels (some TTL and some ECL, for
example) in the same probe pod .

3 . Connect the ground probe from each pod to a ground point in the system under test .
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INTRODUCTION

This chapter consists of two figures to help familiarize the user with the operation of the 1630A/D/G Logic
Analyzers. Figure 1 is the front panel keyboard of the 1630 . The function of each key is described in thefigure .

Figure 2 is a map of the available menus by selection with the INPUT or OUTPUT DISPLAYS keys at the top of
the front panel keyboard . In general, making state, timing or interactive state and timing measurements maybe
accomplished by the following steps:

State Measurements

Chapter 3

Front Panel Controls and Menu Map

" Start with the SYSTEM Specification [Configuration] menu . (power-up or press SYSTEM)

" Configure for state analysis by selecting all channels for state measurements. (use ROLL keys)

" FORMAT the input data by assigning labels to groups of probe bits . (press FORMAT)

" Specify the TRACE to be collected by the state analyzer . (press TRACE)

Timing Measurements

" Start with the SYSTEM Specification [Configuration] menu . (power-up or press SYSTEM)

" Configure for timing analysis by selecting timing channels and glitch mode (on or off) .

" FORMAT the input data by assigning labels . (press FORMAT)

" Specify the TRACE to be collected by the timing analyzer . (press TRACE)

Interactive State/Timing Measurements

" Start with the SYSTEM Specification [Configuration] menu . (power-up or press SYSTEM)

" Configure for interactive measurements by selecting a combination of state and timing channels .

" FORMAT the input data by assigning labels to both state and timing pods. (toggle FORMAT)

" Specify the TRACE to be collected by the timing and the state analyzers . (toggle TRACE)

Chapters 4 through 8 contain step-by-step procedures for setting up the specific menus.
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3-2

Blue key. This key activates the blue SHIFT function
assigned to each keyboard key. A momentary press
activates the SHIFT function for the next keystroke.
The SHIFT function will continue as long as you keep
the blue key pressed .

© INPUT DISPLAYS . Three keys that select sets of
1630A/D/G menus. SYSTEM calls up menus that
define the instrument configuration, set up secondary
configurations and outputs for peripherals, and
control tape or storage operations (when a tape or
disc drive is connected and active) . FORMAT has
three menus that determine how data is collected and
interpreted on the display. TRACE has a series of
menus that specify the measurement mode and
parameters for collecting data .

© OUTPUT DISPLAYS . Three keys that select a state
display (LIST), timing display (WFORM), or
performance overview chart (CHART).

LINE . Turns on operating power.

© RUN . Initiates a new measurement ; RESUME
continues an incomplete measurement that was
halted by pressing the STOP key.

STOP . Terminates a measurement or print out;
RETURN TO LOCAL overrides an HP-113 or HP-IL
controller to return control of the analyzer to the
keyboard .

PRINT. Commands the current display content to be
printed on an HP-113 graphics printer; PRINT ALL
prints the entire content of a displayed menu or, when
a list is displayed, prints the entire trace list (including

all off-screen information) from the on-screen
information to the the end of trace memory .

0 Hex keyboard for data entry.

Figure 3-1 . 1630 Front Panel Controls
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43 NEXT[] and PREV[] keys cycle through all the menu
selections available for fields enclosed in brackets,[] .

m CHS. Used to change +/- signs when specifying
memory locations in either direction from the trigger
event, and when specifying polarities . This key will
also print a dash when used in a text field.

m DON'T CARE . enters an "X" in lieu of a number, to
indicate "any value will serve" . When used in a text
field in lieu of a letter, enters a space.

© CURSOR. These keys move the cursor from field to
field in the menus . The blue SHIFT function allows
these keys to rearrange the order of labels in the
menus, and to move the cursor from pod to pod in the
label lines of the FORMAT [Assignment] menu . The
CURSOR keys can also move the configuration bar in
the SYSTEM [Configuration] menu, and the "x" and
"o" markers on the waveform and chart displays .

© ROLL keys move timing displays left or right, state
lists up or down, and the configuration bar in the
SYSTEM [Configuration] menu .

m INSERT/DELETE are used to add or delete fields and
labels .

© CLEAR ENTRY. This is the field eraser key; DEFAULT
returns all fields in the displayed menu to their power-
up conditions .
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State Measurements

INTRODUCTION

CAPTURING A STATE TRACE

Chapter 4
State Measurements

The 1630A/D/G Logic Analyzersare capable of capturing large quantities of data . To make this data useful, the
incoming data needs to be formatted in an arrangement that is easily comprehensible . This is accomplished
with the 1630A/D/G analyzers by grouping the incoming lines and labeling the groups for the typical
connections for the address, data, status, and other lines of interest . Incoming data may be further identified
by assigning user defined labels for conditions rather than the provided bases of hexidecimal, binary, or
ASCII . Another type of user base may be assigned in which relocatable code is labeled by the user .

The next step in making the captured data useful is to edit the data before it is stored by the analyzer . Selective
tracing techniques are used for recognizing and storing only qualified data . The 1630A/D/G Logic Analyzers
provide a trace specification menu in which resource terms may be identified for selective tracing . Resource
terms may be specified for simple triggering, sequence triggering, sequence restart, and store qualifying .

The target system used throughout this manual for examples is the HP Model 5036A Microprocessor Lab
which contains an 8085 microprocessor . All traces shown in the figures are from the 5036A.

1 . Make all the required connections to the target system . Information for connecting the probes, directly
or through an interface, is in chapter 2 of this manual .

2. Apply operating power to the logic analyzer and to the target system .

NOTE

When using a preprocessor, be sure to apply power to the analyzer first or the
target system may not run .

The logic analyzer will execute power-up sequences and display the system menu in the default
configuration . The 1630G will also display messages indicating what is being loaded from internal
storage when it has been instructed to load internal configurations or an inverse assembler. SeePower-
up Display Messages in chapter 2 for more information on the power-up sequence and messages . The
default system configuration assigns all channels to state measurement and none to timing
measurements . Figures 4-1a and 4-1b are the default System Specification menus for the 1630D and
1630G . The 1630A default System Specification menu has eight less channels than the 1630D . Power-
up display messages will appear on the display only when the analyzer is powered up .

3. Press RUN. The logic analyzer will executea single traceand display a State Listing in hexadecimal. The
measurement ensures the logic analyzer is connected to the target system and the target system is
running . Figures 4-2a and 4-2b are examples of the state traces that will be displayed when collecting a
free-run trace with the logic analyzer . The State Listing for the 1630G has more columns than the
1630A/D because it has more state channels and a counting function .
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System Specification ------------ ROLL to Change Configuration-_--
1

I Configuration 1

State Timing
Channels Channels

-

	

16
35

	

8
27

	

16

Figure 4-la . 1630D Default System Specification Menu

System Spec if icatiori___________ROLL to change configur,.tion__

L, "" - se r- .embler loaded
Configuration loan-led

state T1,,ing
Channels Charnels

Figure 4-1b . 1630G Default System Specification Menu

State Listing -------------------- Data Acquired Oct 27 1982 14 :44
I

Label> A
Base >

+0000* 02028280000
+0001* 0203838C100
+0002* 02028280200
+0003* 00009BE0100
+0004* 0000BBDDC00
+0005* OOOOBBC0200
+0006* 0000BBB0100

OOOOBBA0200
+0008* OOOOBB94400
+0009* OOOOBB90200
+0010* OOOOBB74-00
+0011* 02028280000
+0012* 02030398000
+0013* 02028280100
+0014* OOOODBE0100
+001`* 0000BBDDC00

Figure 4-2a . Free-run State Trace Captured by the 1630AID
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State Listing _____________________-________________________

Label> A0 R1 Time
Base >

+0000- 00000037
+0001 " 00000038
+0002 00000039
+0003 0000003E
+0004* 000
+0085* 0
+0006* 000000
®- 00000036
+0008* 00000037
+0009»- 00000038
+0010, 00000039
+0011+ 00000
+0012+ 0000
+0013* 6001
+0014+. 0004
+0015-+

04C043
0480431
0 ,48043900
0400436'00
04(-043700
04804.=800
0 ,48043900
040043600
040043700
0480,43800
048043900
040043600
040:043700
0 ,48043800
0 ,48043900
040043600

0 .0 s
2 .000 Ps
1 .480 us
1 .520
2 .000 us
2 .000 us
1 .480 us
1 .520 ias
2 .000 us
22 .000 us
1 .480 us
1 .520 Ps
2 .000 us
2 .000 ias
1 .520 us
1 .480 ias

Figure 4-2b . Free-run State Trace Captured by the 1630G

NOTE

The figures in this manual apply directly to the display of the 1630G, unless titled
otherwise. Therefore, when illustrating state listings the figures will appear
different than the display of a 1630A/D . The 1630A/D does not have a time tagging
function .

4 . In the State Listing, the blinking cursor is in the first column of the field next to Base . When the cursor is
in afield enclosed in brackets,[], the NEXT[] and PREY[] keys are used to select available parameter
choices for that field . Use the NEXT[] and PREY[] keys to cycle through the parameters available for
number bases. Each time one of the two keys is pressed, the data in the column changes to the new
number base and all columns are shifted to accommodate number bases requiring more characters . To
return the columns to the original position, press the blue shift key in the lower left corner of the of the
keyboard panel and the ROLL left or right key, as required .

NOTE

The blue shift key enters the alternate function/character shown in blue above
each key. When the blue key is pressed the next key pressed will enter the blue
alternate function/character . The blue key may be held down for repeated entries.

Use the blue key and the ROLL keys to move the entire display area left and right.

Use the blue shift key and LABEL arrow keys to move entire labels or, when the
cursor is within a label field, the blue shift key and an arrow key may be used to
move the cursor to the first position in the next field of the label .

NOTE

In the upper right hand corner of the display, arrows indicate the keys that may be
used to control the display. The arrows indicate the CURSOR left, right, up, or
down keys and the ROLL up or down keys .
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THE STATE FORMAT SPECIFICATION

The State [Assignment] Format Specification

The logic analyzer must acquire data from the target system in exactly the same manner as the target system
interprets the data . Therefore, the clock assignments and voltage thresholds utilized by the system must also
be used by the logic analyzer . The logic analyzer must see the exact information that the target system sees .
The type of information is specified in the analyzer with the State [Assignment] Format Specification menu .
The State [Assignment] Format Specification menu is also used to group incoming channels and assign
names (labels) to the groups . Assigning labels to groups (such as the address, data and status channels)
makes the data displayed on the logic analyzer much easier for the user to interpret and analyze .

Figures 4-3a and 4-3b are the default State Format Specification menusthat aredisplayed on the 1630A/D and
1630G when the FORMAT key is pressed . When the analyzer runs a trace, only probe channels assigned to a
label are displayed in the listing. All channels on the 1630A/D are defaulted to label "A" . The 1630G assigns
channels from pods 5, 6, and 7 to label "AO" and channels from pods 1 through 3 to label "A1" . All probe
channels are initially assigned to a label so when a trace is listed, all channels are included in the listing . All
channels not connected are indicated by a zero in the State Listing .

NOTE

The arrows at the left and right of the label fields in figure 4-3b indicate there are more bits
assigned to the left of label AO and to the right of label A1 .

State Format Specification --------------------------------______

Multiplexing Pod4 Pod3 Pod2 Podl PodO

8 . . . . . . .0 8 . . . . . . .0 8 . . . . . . .0 7 . . . . . .0 7 . . . . . .0
flctivity> -----1111 -1111112 111111111 IIIIIIII _____I__
Label Pol

Figure 4-3a . 1630AID Default State Format Specification Menu
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CLOCK ASSIGNMENTS

MULTIPLEX ASSIGNMENT

State Format Specification ----------------------------------- _.

Multi lex

	

Pod?

	

Pod6

	

PodS

	

Pod4

	

Pod3
®®®®®

Activity> __________ __________ __$IItISit ____IS_IS __1111111
Label Pol

JKL
Clock

Figure 4-3b . 1630G Default State Format Specification Menu

The logic analyzer must recognize data on the same clock edge as the target system when taking state
measurements . Three OR'ed clocks are available in the State [Assignment] Format Specification. The default
clock assignment specifies to the analyzer to collect data on the positive edge of the J clock. Other clock
specifications may be made by moving the cursor to the OR'ed clock field on the assignment menu and using
the NEXT[] or PREV[] keys to select different clocks and edges .

Some target systems may use multiplexing in which certain signal lines are used for different information at
different times . In the target system used for the examples in this manual, the data bits and eight lower address
bits are multiplexed on the same pins of the microprocessor . The logic analyzer can demultiplexthese lines so
the data and address will be listed in separate columns in the state listing . To set the multiplexing mode on,
move the cursor to the field under Multiplex (Multiplexing on 1630 A/D) in the State [Assignment] Format
Specification and press the NEXT[] or PREV[] key. The multiplex choices are displayed in ratiosthat indicate
the number of channels to be processed by the slave/master clocks . The slave clock moves information to a
holding register and the master clock puts both sets of information into the logic analyzer memory . When
multiplexing is on, edges for the master and slave clock are automatically assigned . To change clock
assignments, move the cursor to the clock field and use the NEXT[] or PREV[] keys to select different clocks
and edges.

For the target system used in examples for this manual, the multiplex field is set to [27/16] on the 1630A/Dand
to [27/38] on the 1630G . These are the typical settings for 8-bit microprocessors that multiplex data and
address lines in the same manner as the 8085 . For 16-bit microprocessors that utilize multiplexed lines,
demultiplexing is usually set at 18 channels for the slave clock instead of 27 .

THRESHOLD ASSIGNMENTS

Input threshold levels are selectable for each pod. The threshold is selected by moving the cursor into the field
under an individual pod and selecting TTL, ECL, or absolute voltages between-9 .9V and +9.9V. Thethreshold
level determines whetherthe incoming voltage will be recorded as a logic 1 (if above the threshold) or a logic O
(if below the threshold level) .

NOTE

All probe connections within a pod are assigned the same threshold level .

4-5
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ACTIVITY LINE

The activity line under each pod in the State [Assignment] Format Specification indicates the channels on
which voltage changes are taking place . A double-ended arrow indicates an active channel (> 400 Hz) and a
single bar indicates a steady state, either high or low .

LABEL ASSIGNMENTS AND POLARITY

4-6

1 . Move the cursor to the label column in the State [Assignment] Format Specification menu . A message
will appear on the display screen indicating a new label may be added. Press INSERT and a new label
field will be added . Labels are entered with numeric keys and/or the blue shift key and the alphabetic
characters . Up to eight labels may be assigned and each label may consist of up to five characters .
(Labels are deleted by pressing the blue shift key and and DELETE when the cursor is anywhere on the
line of the label to be deleted .)

2 . Add the label ADDR to the label column in the new field . Notice the field to the right of the label field . By
using the NEXT[] or PREV[] key, + or - may be selected to indicate whether a voltage above the
threshold voltage is to be displayed as a 1 or 0 . A+ in this field indicates voltages above the threshold are
1 and voltages below are 0 . Choosing - gives the opposite display .

NOTE

Polarity choice does not affect the waveform display.

3 . Press and hold the CURSOR right arrow to move the cursor across the label field to bit 6 of pod 3 . This is
the MSB (most significant bit) of the address channels connected to the analyzer .

NOTE

Pod2 will be off-screen in the 1630G format menu, use the ROLL keys for bit-by-bit
shifting of the pods, or the blue shift key and the ROLL keys to shift entire pod
displays .

4 . Press either NEXT[] or PREV[ ]key sixteen times, or hold either key down, until sixteen asterisks appear
in the entries beneath Pod3 and Pod2. The asterisks assign the corresponding probe bits to the label
designated ADDR .

5 . Press LIST . The bits that are assigned to the label ADDR are now listed in anew label column, ADDR, in
the State Listing . Figure 4-4 is the state listing with the address bits assigned to the label ADDR .

NOTE

When a trace is run, data is acquired on all connected channels (assigned to a label
or not) . The format may be modified and new information may be displayed
without taking a new trace . Acquired data may be manipulated by changing the
format menu.

6 . Press FORMAT and add labels for DATA lines and STAT (status) lines the same waythe ADDR label was
added . Assign the appropriate bits (as connected in chapter 2) to the added labels .

NOTE

The bits assigned to labels need not be physically adjacent . Bit 2 in Pod1 may be
combined with bit 5 in Pod3 for assignment of a single label consisting of the two
probe channels .
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'itate Listing--____________------------_________-------------- .

Figure 4-4 . 1630G State Listing Including the ADDR Label

7 . Move the cursor to the label A on the 1630A/D, or to labels AO and A1 on the 1630G, with the CURSOR
arrow keys . Press the blue shift key and DELETE to remove labels A, A0, and Al from the State Format
Specification . Figures 4-5a and 4-5b are the State [Assignment] Format Specifications for the 1630A/D
and 1630G with the appropriate probe bits assigned to labels ADDR, DATA, and STAT .

St ..te Format

	

Specification ------ IHSFF'T

	

to

	

add

	

new

	

1 .±6e1 -------

11 1t " le-

	

Pod4

	

Pod3

	

Pod2

	

Podl

ncti ",'tj

	

-----

	

-
_________ -____

	

-_____
L ..bel Fol

Figure 4-5a . 1630A/D State [Assignment] Format Specification Menu

Label'
Base >

A0 F11 ADDP Time

"0000» 00000037 040043700 0437 0 .0 s
"0001* 00000038 048043800 0438 2 .000 us
"0002* 00000039 048043900 0439 1 .520 ps
"0003* 00000036 040043600 0436 1 .480 us
" 0004* 00000037 040043700 0437 2 .000 us
"0005* 00000038 048043800 0438 2 .000 ps
"0006* 00000039 048043900 0439 1 .520 us

* 00000036 040043600 . 0436 1 .480 PS
, 0008* 00000037 040043700 0437 2 .000 PS
0009* 00000038 048043800 0 , 438 2 .000 ps
0010* 00000039 0480,43900 04,39 1 .520 Ps
0011* 00000036 040043600 0436 1 .480
0012* 00000037 040.043700 0 ,437 2 .000 p5
0013* 00000038 0480,43800 0438 2 .000 ps
0014* 00000039 0480,43900 0439 1 .520 las
0015* 00000036 040043600 0436 1 .480 ps



State Measurements

	

Model 1630A/D/G

State Format Specificatiori_____-IMSERT to add new label_______.

i1FIFif
In l

	

~ .
f+7
C " J
f1l

Figure 4-5b . 1630G State [Assignment] Format Specification Menu

NOTE

The format specification in figure 4-5b is for the target system, with a 8085
microprocessor, being used for the examples in this manual . All assignments pertain to
the 8085 including the clock and multiplex assignments .

8 . Press LIST and see that all assigned labels now appear in the state listing and the default labels (A, A0,
and A1) are no longer displayed, as in figures 4-6a and 4-6b . The State Listing makes more sense now
and the list is easier to analyze. The number base for any label may be changed by moving the cursor to
the base field under the label and using the NEXT[] or PREY[] keys to select different bases.

State L :st. .ng______________________________________ _

	

_ _

Figure 4-6a. 1630AID State Listing for ADDR, DATA, and STAT Labels

Label>
Base >

ADDR DATA STAT

®®

+0000* 0404 04 2
+0001* 0415 15 3
+0002* 04C2 C2 3
+0003* 0436 36 2
+0004* 0404 04 2
+0005+ 0415 15 3
+0006+ 04C2 C2 '3
®* 0436 36 2
+0008* 0404 04 2
+0009* 0415 15 3
+0010* 0402 C2 3
+0011* 0436 36 2
+0012* 0404 04 2
+0013* 0415 15 3
+0014* 04C C2 3
+0015* 043 36 2

JKL
Slave clock® Master

JKL
clock

Master Master Master Slave Slave

Multiplex Pod? Pod6 Pods Pod4 Pod3

Activity' __________ __________ -- 11-It --TttII1T
Label Pol
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State Listing___----______-------__--------__-------___----___ .

Figure 4-6b . 1630G State Listing for ADDR, DATA, and STAT Labels

NOTE

The differences in the State Listings of figures 4-6a and 4-6b are due to the format
specifications in figures 4-5a and 4-5b . The data in the listing of figure 4-6b is thecorrect
data for the 8085 because demultiplexing of the data and address lines has been specified.

9. Channels are not restricted to a single label, they may be assigned to two or more label groups . Press
FORMAT and add a new label, MIX, as in figure 4-7. Assign all theSTAT bits, the last fourADDR bits and

the first four DATA bits to the label MIX. Steps 2 through 6 describe how to add a new label and assign
bits .

JKL

	

JKL
Slave clock ®

	

Master clock

P d6

	

Pbd5

	

Pod4

	

Pod3

	

Pod2

9 . . . . . . . .0 9 . . . . . . . .0 8 . . . . . . .0 6 . . . . . . .0 8 . . . . . . .0
Activity> __________ __IIIIITII

	

11_II __tIIIIIT IT :CTIIITI

F, IF
Ill1IH
Ir1T

I' I'!

Format Specification ------ IIiSERT to add new Label_______

Master Master Slave Slave Slave .

Figure 4-7. State Assignment with Bits Assigned to Multiple Labels

10 . Return to theState Listing by pressing the LIST output display key. The label MIX has been added to the
display as shown in figure 4-8 . The characters underthe MIX label are the MSB (most significant bit) of
DATA, STAT, and the LSB (least significant bit) of ADDR.

4-9

Label>
Base >

ADDR DATA STAT Time

+0000* 0 ,437 37 3 0 .0 s
+0001+ 0438 38 2 2 .000 ps
+0002* 0439 39 2 1 .520 ps
+0003* 0436 36 3 1 .480 Ps
+0004+. 0437 37 3 2 .000 ps
+0001* 0438 38 2 2 .000 Ps
+0006* 0 ,439 39 2 1 .520 ps
®* 0436 36 3 1 . .520 ps
+0008* 0437 37 3 1 .960 PS
+0009* 0438 38 2 2 .040 ps
+0010* 0439 39 2 1 .480 Ps
+0011+ 0,436 36 3 1 .520 ps
+0012+ 0437 37 3 1 .960 Ps

+0013+- 0438 38 2 2 .040 iis
+0014* 0,439 39 2 1 .480 ps
+0015+ 04'36 36 3 1 .520 ps
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The State [Relocation] Format Specification

The State [Assignment] Format Specification provides a means to group the incoming channels to the logic
analyzer into meaningful labels to make reading the display easier . These labels may be further grouped and
labeled to make the display even easier to analyze . In the following steps, the address ranges in the label
designated ADDR in the State [Assignment] Format Specification are grouped and given module names.

The target system has four operations that we want to label: a keyboard checking routine, a timing routine,
stack operation, and OUT addresses for scan and display. Each routine has a starting address and uses a
known number of addresses, however, there is unknown code in the addresses between the routines to be
labeled. Table 4-1 is a listing of the routine modules with starting addresses and the known amount of
addresses used for each module .

4-10

Figure 4-8. State Listing With Bits Assigned to Multiple Labels

11 . The MIX label has no purpose at this time, but assigning bits to more than one label can be helpful in
troubleshooting . To remove the label, return to the State [Assignment] Format Specification menu by
pressing FORMAT. Move the cursor anywhere on the MIX label line . Delete the entire line by pressing
the blue shift key and DELETE .

Table 4-1 . Address Map for Relocation Example

1 . Press FORMAT. The State[Assignment]Specification menu will be displayed . Change[Assignment]to
[Relocation] by using the NEXT[] or PREV[] key. Relocation applies to any label previously defined in
the State [Assignment] Specification .

2. Figure 4-9 is the default State [Relocation] Format Specification menu . Since ADDR is the first label
assigned in the [Assignment] specification, it is shown in the label field . Move thecursor to the label field
and cycle through the labels available for relocation by using the NEXT[] or PREV[] key.

Named Module Starting Address Addresses Used

KEYB D 01 DO 0012H
TIME 0429 001 EH
STACK OBBOH 0050H
SCAN 2828H 0001 H
DSPLY 3838H 0001 H

e Listing-----_____--------------------__--_______________ .

Label>
Base

ADDR DATA STRT MIX Time

+0000* 0437 C2 3 C37 0 .0 s
+0001* 0,438 36 2 328 2 .000 us
+0002+ 0439 04 2 029 1 .520 us
+000_i ~ 0,436 15 3 136 1 .480 us
+CIFLi9* 0437 C2 3 C'37 2 .000 us
'0005 " 0436 36 2 328 2 .000 ias
+0006* 0439 0 , 4 2 029 1 .520 us
®* 0,436 15 3 136 1 .520 us
+0008* 0,437 C2 3 C37 1 .960 [AS

+0009+ 0,438 36 2 328 2 .040 ps
+6010* 0439 04 2 029 1 .480 us
,111111* 0436 15 3 136 1 .520 us
-111t12t 0437 C2 3 C37 2 .000 us
+0013* 0438 36 2 328 2 .000 us
+0014* 0439 04 2 029 1 .480 us
+0015+ 0436 15 3 136 1 .520 us
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State Format Specification____________________________________.

for label®

	

Calculator

Module Starting
Mame Value

= 0000

Figure 4-9. Default State [Relocation] Format Specification Menu

3. Select [ADDR] for the label field . Only one label at a time may be used in the [Relocation] mode. By
naming ranges in the [ADDR] label, routines that are executing may be identified in the State Listing .

4. Move the cursor to the abs 0000 field in the Module Name column . Enter the module name KEYBD and
the starting address value in the next column .

a . Move the cursor to the first field under Calculator and enter the starting address for the module
name .

b. Move the cursor to the middle field of Calulator and enter the number of addresses used for the
module .

c . The last number in the Calculator field shows the first address of unnamed code after the module .
Use this address as the starting address of the next module name .

5. There is code between the modules KEYBD and TIME which can be labeled module A to differentiate it
from the KEYBD and TIME modules. Move the cursor to the Module Name column and add module A.
Use the address determined by the calculator for the starting address.

6. Continue to INSERT the rest of the code modules until the State [Relocation] Format Specification
looks like figure 4-10 .

7 . Press LIST . Change the base field for ADDR with the NEXT[] key to [REL+HEX]. Now the state list for
the ADDR label includes the relocatable module name and the offset addresses referenced from the
beginning of the module (in hexidecimal base) . The new state listing is shown in figure 4-11 . In figure 4-
11 the trigger is nowTIME+0010 which means the trigger is located 10 addresses into theTIME module .
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4-1 2

State Format Specification____________________________________

for

	

lab. l ®

	

Calculator

Module Starting
Name Value

OC00
I r - F1

IlHR~7
ilv'CI

Figure 4-10 . State [Relocation] Format Specification With Assigned Modules

Figure 4-11 . State Listing Using Relocation Values

8 . A comparison of the relocatablecode modulesand the absolute hexidecimal values, twocolumns of the
same states, may be made .

a. Press FORMAT twice to return to the State [Assignment] Format Specification menu .

b . INSERT a new label, ADDR1, and assign all address probe bits to the label .

c. Press LIST and both lists for the address bits will be displayed in the state listing as in figure 4-12 .

NOTE

For easy comparison of lists, the ADDR1 list may be moved to the right of
ADDR . Move the cursor to the ADDR1 label field and press the blue shift key
and then the LABEL CURSOR left key.

9 . Similar relocation ranges and names may be assigned to the other labels from the State [Assignment]
Format Specification .

Label> RDDR DATA STRT Time
Base ;

+0000* TIME +000D 36 3 0.0 s
+0001" TIME +000E 37 3 2.000 us
+0002-* TIME +000F 38 2 2.000 ps
+0003* TIME +0010 39 2 1 .480 ps
+0004* TIME +GOOD 36 3 1 .520 Ps
+0005* TIME +OBOE 37 3 2.000 p.s
+0006* TIME +000F 38 2 2.000 Ps
®* TIME +0010 39 2 1 .480 ps
+0008* TIME +0000 36 3 1 .520 ps
+0009*. TIME +000E 37 3 2.000 ps
+0010* TIME +000F 38 2 2.000 Ps
+0011+ TIME +0010 39 2 1 .480 ps
+0012+ TIME +000D 36 3 1 .520 ps
+0013* TIME +OOOE 37 3 2.000 1-
10014- TIME +000F 38 2 2.000 ps
+0015+ TIME +0010 39 2 1 .480 PS
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State Listing________________________________________________-

Label> RDDR

	

RDDR1 DATA STAT

	

Time
Base >

	

®

®®®

Figure 4-12. State Listing With Relocation and Absolute Value Lists

The State [User Base] Format Specification

The State [User Base] Format Specification is used to assign user defined namesto conditions on control and
status lines. The user base names maythen be displayed on the state listing in place of the numeric values to
make the data on the display easier to interpret.

Only labels with four probe bits or less may be assigned user base names. The maximum amount of user base
conditions for each label is sixteen . All labels that have been assigned in the State [Assignment] Format
Specification may have user base names assigned providing four or less bits are assigned to each label . The
user base names may be any of 1 to 5 alphanumeric characters .

State Format Specification____________________________________.------------------------------------

Value STf1T----------------

0000
0001
0010
0011
0100
0101
0110
0111

1
000
1001
1010
1011
1100
1101
1110
1111

State Labels --------------------

Figure 4-13 . State [User Base] Format Specification Menu

1 . Press FORMAT and select [User Base] with NEXT[] or PREY[] key. STAT is the label from the
assignment specification with four or fewer probe bits assigned to it and is automatically displayed in
the State [User Base] Format Specification menu, shown in figure 4-13 . Since there are four bits
assigned to the label, STAT, there are sixteen possible conditions that may exist in the STAT label .
When the 8085 is executing instructions, there are six basic types of operations that are performed . The
six operations, the STAT label binary conditions, and the user base names to be assigned are listed in
table 4-2 .

4-1 3

+0000+ TIME +000D 0436 36 3 0 .0 s
+0001* TIME +000E 0437 37 3 2.000 ps
+0002* TIME +000F 0438 38 2 2.000 Ps
+0003* TIME +0010 0439 39 2 1 .460 ps
+0004* TIME +000D 0436 36 3 1 .520 PS
+0005* TIME +000E 0437 37 3 2.000 Ps
+0006* TIME +000F 0438 38 2 2.000 Ps
®* TIME +0010 0439 39 2 1 .460 ps
+0008* TIME +000D 0436 36 3 1.520 Ps
+0009* TIME +000E 0437 37 3 2.000 Ps
+0010* TIME +000F 0438 38 2.000 ps
+0011* TIME +0010 0439 39 2 1 .480 ~,s
+0012* TIME +000D 0436 36 3 1 .520 ps
+0013* TIME +000E 0437 37 3 2 .000 PE
+0014* TIME +000F 0438 38 2 2 .000 k's
+0015* TIME +0010 0439 39 2 1 .480 Ps
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Table 4-2 . User Base Names for S TAT Label

4-1 4

2 . Assign the STAT label codes to the appropriate conditions in the State [User Base] Format
Specification as shown in figure 4-14 .

State Format Specification____________________________________ .

Value STAT

1,e1,0
0001
0010
0011
0101,
011,1
0110
0111
1000
101,1
1010
1011
1100
1101
1110
1111

State Labels ____________________ .

Figure 4-14 . User Base Specification With Assigned Conditions to S TAT Label

3 . Press LIST . Move the cursor to the base field under the STAT listing and press the NEXT[] keytwice .
The STAT listing is now in the user base names, as in figure 4-15, instead of numeric values .

Figure 4-15 . State Listing With User Base Names in STAT List

8085A
Operation

User Base
Name

Binary
Value

Read from memory MEMRD 0001
Write to memory MEMWR 0010
Read from input 10-RD 1001
Write to output 10-WR 1010
Opcode fetch OPFCH 0011
Interrupt acknowledge(transferring INTAK 1011

control to another location)

L-ting_______________________________-_________________

Label> ADDR DATA STAT Time
Base ': .

®®®

+0000.* TIME +000F 38 MEMRD 0.0 s
+0001, TIME +0010 39 MEMRD 1 .480 us
+0002, TIME +0000 36 OPFCH 1 .580 Ps
+0003* TIhIE +1OOE 37 OPFCH 2.000 us
+0004+ TIME +000F 38 I`1EMRD 2.000 Ps
+001,5+ TIME +0010 39 I"EMRO 1 .480 ms
+0006 TIME +01,00 36 OPFCH 1 .520 us
®». TIME +000E 37 OPFCH 2.000 Ps
+0008, TIME +OOOF 38 MEMRD 2.000 ps
+0009, TIME +0010 11EMRD 1 .480 i,s
+0010 TIME +00011 OPFCH 1 .5'20 Ps
+0011, TIME +OOOE OPFCH 2 .000 ~s
+0012* TIME +OCOOF MEMRD 2 .000 ins
+0013* TIME +0010 MEMRD 1 .480 us
+0014 TIME +0000 OPFCH 1 .520 Ps
+0015+. TIME +BONE OPFCH 2 .000 has
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INVERSE ASSEMBLERS FOR THE LOGIC ANALYZER

Inverse assemblers display the data from the target system on the logic analyzer screen in mnemonics similar
to thoseof the microprocessor in the target system . Figure 4-16 is a state listing after the data from thesystem
used for examples in this manual has been disassembled with the 8085 Inverse Assembler.

State Listing--__--________________________________ __________ .

Label>

	

RDDR

	

8085 Mnemonic
Base >

D
TIME+0600 ..

6 memory . . read

	

.
4 memory read
D
TIME+000D

6 memory read
4 memory read
D
TIME+0001)

6 memory read
4 memory read

D
TIME+0001)

6 memory read
4 memory read

opfch 0.0.'a
opfch 2.000 -. ps
memrd

	

2_000 Ps
memrd

	

1 . 400 'ps
opfch

	

1 .520
ps

opfch

	

2.000 us
memrd

	

2.000 Ws
memrd

	

1 .460 us
opfch

	

1 .520 ps
opfch

	

22 .000 us
memrd

	

2.000 us
memrd

	

1 .480 has
opfch

	

1 .520 pe
opfch

	

2 .000 ms
memrd

	

2.000 ps
memrd

	

1 .480 ps

Figure 4-16 . State Listing With Disassembled Data List

The inverse assembler file automatically sets up the State [Assignment] Format Specification and, in some
inverse assemblers, the State [User Base] Format Specification .

When an inverse assembler has been loaded into internal storage, it is automatically reloaded upon power-up
of the analyzer . The message "Inverse assembler loaded" will be displayed on the System [Configuration]
Specification menu at power-up . Refer to Appendix D for information about loading and storing inverse
assemblers .

Inverse assemblers are available, for many of the widely-used microprocessors, on minicassette or floppy
disc . Refer to the appropriate appendix included in this manual for information on using an HP 82161A Digital
Cassette Drive or an HP 9121 D/S Flexible Disc Drive with the 1630A/D/G.

Most of the inverse assemblers available for use with the 1630A/D/G come in versions for HP 10269A/B
Interface Module and for direct connection with individual probe connections . Refer to the operating note
supplied with each inverse assembler for instructions about connections to the logic analyzer .

THE STATE TRACE SPECIFICATION

The Trace Specification determines where the logic analyzer starts a trace and what kind of information is
collected in the trace . The logic analyzer can take [Single] or [Continuous] traces, [Compare] lists before
storing a data, or perform [Overview] performance analysis measurements .

1 . Press TRACE. The default State Trace Specification menu is shown in figure 4-17 . In the default mode,
the analyzer will take a single trace starting at the first occurrence of any state of the target system . All
states thereafter will be stored until 1024 states are captured . The analyzer then automatically displays
the stored trace .

4-1 5

+0000* TIME +0001) OCR
+0001* TIME - +000E JNS
+0002 TIME +000F
+0003 TIME +0010
+0004* TIME +0000 OCR
+0005* TIME +000E JNFF
+0006 TIME +000F
® TIME +0010
+0008* TIME +0001) OCR
+0009* TIME +000E JN2
+0010 TIME +000F
+0011 TIME +0010
+0012* TIME +0001) OCR
+0013* TIME +000E JNFF
+0014 TIME +000F
+0015 TIME +0010
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4-1 6

State Trace Specification -------------------------------------

trace mode

In sequence trace on Z
then store

occurrences-of

Figure 4-17. 1630G Default State Trace Specification Menu

2 . Usethe NEXT[] key and select the [Continuous] mode. Press RUN and theanalyzer wilI perform series
of trace measurements . At the completion of each measurement, the analyzer updates the display and
starts anew trace measurement. The traces measurements continue until theSTOP key is pressed. The
time tagging list is not displayed during continuous traces, but is displayed when STOP is pressed and a
single trace is taken .

NOTE

When STOP is pressed once, the analyzer completes and displays the
measurement presently in progress . If STOP is pressed twice, the trace
measurement is aborted and any states captured are displayed in the listing.

3. Press TRACE again and return to the [Single] trace mode by using the PREV[] key.

NOTE

Steps 4 and 5 apply only to the 1630G, the 1630A/D does not have the time tagging
function .

4 . Move the cursor to the Count field in the State Trace Specification menu . There are two choices
available in the Count field for time tagging purposes . The default of thecountfunction counts thetime
between each state in the state listing . This is displayed in the Time column of the state listing and may
be seen in any of the previous figures of state listings of the 1630G . The 1630G can count states rather
than time when the Count field specification is changed to [all states] . Figure 4-18 is a state listing when
states are counted rather than execution time . States between and including each state in the state
listing are counted .

The time tagging function has many useful applications such as : measuring time between calls to a
routine, looking at the time between writing to an I/O port, or capturing the time a routine takes to
execute.

5 . Move the cursor to the States field in the State Listing of the 1630G . Use the NEXT[] or PREV[] key to
see how the analyzer can display the States (orTime) list in absoluteor relative values . Figure4-19 isthe
State Listing with the State list in absolute values . In the [relative] mode, counting is relative to the
previous state. In the absolute mode, counting is relative to the trigger.
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State Listing_________----____________________________-______-

Figure 4-18 . 1630G State Listing With Count States List

State Listing------------____________-------_:---______-----

Figure 4-19. 1630G State Listing With States List in Absolute Values

6 . When the analyzer captures a trace from the target system, the analyzer stores 1023 states, however
sixteen states are displayed at one time . The list may be scrolled through by using the ROLL keys .
Another way to quickly locate portions of the list is to move the cursor to the location in theState Listing
marked by the inverse field and put a new value in the field . The list automatically changes to place the
specified location in that position of the list . Typically, when a measurement is taken, only a fewstates or
a particular event is of interest and it is not necessary to see the entire list . Thesestates or events may be
located by using the [Mark/Show] function of the analyzer.

7 . Move the cursor to the field under ADDR at the right of the [Mark] field in the State Listing . Select an
address in the list and place the value into this field . The asterisks that were beside each listing in the
state list are now only at the locations that contain the address specified in the Mark field under the
ADDR label, as in figure 4-20 . If using relocatable module codes for display, use the NEXT[]or PREY[]
key to select module name and enter the address to be marked with the front panel numerical keys .

8. Move the cursor back to the [Mark] field and change the field to [Show] with the NEXT[] or PREV[] key.
Now only the states that contain the address specified are displayed, as in figure 4-21 . The original trace
is still preserved in memory, but has been temporarily edited .

4-1 7

Label> RDDR
Base ;

8085 Mnemonic STRT States

+0000* TIME +OBOE JN2 TIME+OOOD opfch 0
+0001 TIME +000F 36 memory read memrd 1
+0002 TIME . +0010 04 memory read memrd 1
+0003* TIME +000D OCR D opfch 1
+0004* TIME +000E JN2 TIME+OOOD opfch 1
+0005 TIME +000F 36 memory read memrd 1
+0006 TIME +0010 04 memory read memrd 1
® TIME +000D OCR D opfch 1
+0008* TIME +OBOE JN2 TIME+OOOD opfch 1
+0009 TIME +000F 36 memory read memrd 1
+0010 TIME +0010 04 memory read memrd 1
+0011* TIME +000D OCR D opfch 1
+0012+ TIME +OOOE JN2 TIME+OOOD opfch 1
+0013 TIME +000F 36 memory read memrd 1
+0014 TIME +0010 04 memory read memrd 1
+0015+ TIME +000D OCR D opfch 1

Label> RDDR 8085 Mnemonic STRT States
Base >

+0000+ TIME +B00E JN2 TIME+OOOD opfch 0
+0001 TIME +000F 36 memory read memrd 1
+0002 TIME +0010 04 memory read memrd 2
+0003* TIME +000D OCR D opfch 3
+0004* TIME +000E INS TIME+000D opfch 4
+0005 TIME +000F 36 memory read memrd 5
+0006 TIME +0010 04 memory read memrd 6
®* TIME +000D OCR D opfch 7
+0008* TIME +000E INS TIME+0000 opfch 8
+0009 TIME +000F 36 memory read memrd 9
+0010 TIME +0010 04 memory read memrd 10
+0011* TIME +0000 OCR D opfch 11
+0012* TIME +000E JN2 TIME+OOOD opfch 12
+0013 TIME +000F 36 memory read memrd 13
+0014 TIME +0010 04 memory read memrd 14
+0015* TIME +000D OCR D opfch 15
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State Listing___------------__________------------____________ .

Figure 4-20 . State Listing With Specific States Marked

State Listing----____________------___________________________ .

Figure 4-21 . State Listing Showing Only a Specific State

9. The original list may be obtained by changing [Show] to [Mark] with the NEXT[] or PREV[] key and
replacing the specified address under the ADDR label by X's with the DON'T CARE key.

NOTE

DON'T CARE triggering is useful for fault-finding in a system when part of the
trigger word is unknown . For instance, if the trigger word is defined as 030X,
(hexidecimal ), the trace will trigger on any word from 0300 to 030F . The amount of
words possible for triggering could be decreased further by specifying the trigger
in binary base and defining only certain bits or one bit as DON'T CARE .

Label>
Base >

ADDR 8085 Mnemonic STRT States

+0003 TIME +000D OCR D opfch 3
+0007 TIME +000D OCR 0 opfch 7
+0011 TIME +000D OCR D opfch 11
+0015 TIME +000D OCR D opfch 15
+0019 TIME +0000 OCR D opfch 19
+0023 TIME +000D OCR D opfch 23
+0027 TIME +0000 OCR D opfch 27
+0031> TIME +0000 OCR D opfch 31
+0035 TIME +0000 OCR D opfch 35
+0039 TIME +000D OCR D opfch 39
+0043 TIME +000D OCR D opfch 43
+0047 TIME +000D OCR D opfch 47
+0051 TIME +000D OCR D opfch 51
+0055 TIME +0BOD OCR D opfch 55
+0059 TIME +000D OCR 0 opfch 59
+0063 TIME +000D OCR 0 opfch 63

Label> RDDR 8085 Mnemonic - STRT States
Base >

+0000 TIME +OBOE JNFF TIME+000D opfch 0
+0001 TIME +000F 36 memory read memrd 1
+0002 TIME +0010 04 memory read memrd 2
+0003 TIME +000D OCR D opfch 3
+0004 TIME +OBOE JNEE TIME+000D opfch 4
+0005 TIME +000F 36 memory read memrd 5
+0006 TIME +0010 04 memory read memrd 6
®* TIME +000D OCR D opfch 7
+0008 TIME +OBOE JN3 . TIME+0000 opfch 8
+0009 TIME +000F 36 memory read memrd 9
+0010 TIME +0010 04 memory read memrd 10
+0011+ TIME +0000 OCR D opfch 11
+0012 TIME +OBOE JN2 TIME+000D opfch 12
+0013 TIME +000F 36 memory read memrd 13
+0014 TIME +0010 04 memory read memrd 14
+0015* TIME +0OBD OCR D opfch 15
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Resource Terms

When the logic analyzer takes state traces, activity is clocked into the analyzer by a clock from the target
system . After 1024 consecutive states have been stored, the trace halts and is displayed on theanalyzer screen .
This method of taking traces is used in many cases, but usually a sequence of data or a particular event is of
interest, making need for qualification of data before it is captured . Resource terms are used to define specific
states for qualifying data before it is captured by the logic analyzer .

Resource terms may be defined with the logic analyzer, with which the analyzer compares incoming bit
patterns . Only activity complying with terms specified in the State Trace Specification is stored by the
analyzer . Four terms are available for use as resource terms: a, b, c, and d . The resource terms are user defined
and may be assigned for simple triggering, sequence triggering, sequence restart, and/or store qualifying .

TRIGGER [START/CENTER/END] TRACE

When a resource term is defined as the trigger term to [start]the state trace, the analyzer waits until the trigger
is found and then starts storing states in memory . After 1024 states have been stored, the trace is halted . The
captured state list is then displayed on the analyzer screen with the trigger term at line location 0000 in the
State Listing . Selective storing of states may be specified in theState Trace Specification bydefining terms to
be stored after the trigger is found .

When the resource term is defined as the trigger term to [center] the trace, the analyzer keeps track of the
trigger term in the same manner as a when a start trace term has been defined . After the trigger term is found
and identified as the center of trace, states previous to the triggerterm, the triggertermand the next 511 states
are stored . The entire memory length of 1024 states may not always be listed in the State Listing. For instance,
if the trigger term is found at the tenth state after RUN is pressed, nine states will be listed before the trigger in
the listing (and labeled with a minussign), the trigger (at line 0000), and 511 states after the trigger(labeled with
a plus sign). The total listing will be 521 states long . Additional resource terms may be defined for selective
storing .

The trace is stopped at the trigger term when the State Trace Specification defines the trigger term as the end
of the trace. The analyzer displays the trigger term and up to 1024 states previous to the trigger depending on
where the trigger is found after the RUN key is pressed . If the trigger term is found after 100 states, the State
Listing will consist of 101 states .

Up to 59,999 occurrences of a state may be specified in the occurrence field of the StateTrace Specification in
order to pass loops in program activity that are well removed from the defined trigger term .

1 . Press RUN and select one of the addresses from the ADDR column in the State Listing .

2. Press TRACE. Move the cursor to the [any state] field and select resource term [a] by pressing the
NEXT[] key twice. When one or more resource terms have been selected,the four fields to define the
terms are automatically added to the State Trace Specification menu as shown in figure 4-22 .

3. Move the cursor to the first field under the ADDR label and type in the address selected in step 1 . This
specification tells the analyzer to start storing the trace in memory when it finds the selected addresson
the lines that have been labeled ADDR. The X's in theother fields indicate that any value on those lines
will satisfy the trigger specification . Figure 4-23 is the trace specification to trigger on the first
occurrence of a specified address .

4. Press RUN. The analyzer will monitor activity from the system under test until it finds the condition
specified on the address lines . Then it captures that state in memory and all successive states until the
memory is filled one time . The message "Trace Complete" will be displayed after a trace has been
completed by the analyzer . The State Listing is shown in figure 4-24 .

4-1 9
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4-20

State Trace Specification------------------------------------ _.

trace mode

In sequence

Label> RDDR DATA STRT
Base >

b

d

trace on

	

occurrences of
then store

	

llllllllj

Figure 4-22 . The State Trace Specification With Fields For Resource Terms

State Trace Specification_____--____-__________________---____

trace mode

In sequence

a
b

Label> FIDDR DATA STAT
Base % .

trace on SM occurrences of
then store

Figure 4-23 . Specification of Trigger on First Occurrence of a Specific State

Figure 4-24 . Trigger Starts Trace Listing

e Listing__________--______________----______--___________ .

Label'`
Base >

RDDR 8085 I`1nemonic STFIT States

+0000* 0436 DCR D 0
+0001- 0437 INS 0,436 1
+0002 0438 36 memory read
+0003 0435 04 memory read
+0004. 0436 DCR D
+0005» 0437 JN2 0436
+0006 0438 36 memory read
® 0439 04 memory read
+0008 0436 DCR D
+0009+: 0437 JN2 0436
+0010 0438 36 memory read 2 10
+0011 0439 0,4 memory read 11
+0012* 0436 Dr_R D 3 12
+0013 0437 J112 0436 13
+0014 36 memory read

_
1-1

+0015 04 rriemary read 1`~
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5. The trigger state specified in the trace specification is at location 0000 on the State Listing . 7 rigger was
specified to be the start of the trace.

6. Press TRACE and move the cursor to the [start] field. Select [center] with the NEXT[] keyto place the
trigger position at the center of the trace. This specification is used when it is desired to see states before
and after the trigger condition . Notice a field to the right of the [a] resource term has been added to the
menu for store qualifying data . Store qualifying is explained later in this chapter.

7. Press RUN . The analyzer will begin storing states into memory . When the state specified is found, the
analyzer will capture that stateand store an additional 512states . Thestates captured before the trigger
will be identified on the state list with line numbers preceded by minus signs . The triggerand the states
captured after the trigger are identified by line numbers preceded with plus signs as in figure 4-25 .

e Listing__-----__----__-------------___--__-------------- .

L ..6el

	

ADDR

	

8085 Mnemonic

	

STAT

	

Time
H.se i"

Figure 4-25 . Trigger Centers Trace State Listing

8. The trigger may be placed at the end of the trace list in cases where activity after the trigger is not
important but activity before the trigger is the necessary data . Press TRACE and select [end] trace on
trigger. The analyzer captures activity from the target system until the trigger is found . The trigger
condition and the previously captured states are then displayed in the state list, as in figure 4-26 .

State Lissting-----------------__-------__--__-----__--__------ .

Figure 4-26 . Trigger Ends Trace State Listing

4-2 1

Label',. ADDR 8085 Mnemonic STAT Time
D .-e

-0015* 0053 Jn 004C 3 -28 .00 ors
-0014 0054 4C memory read 2 -26 .00 PS
-0013 0055 00 memory read 2 -24 .48 Ns
-0012+ 004C ADD M 3 ,-23 .00 PS
-0011 '0435 8C memory read 2 -21 .00 Vs
-0010'+ 004D IMX H 3 -19 .48 jts
-0009* 004E NOV C ,A 3 -16 .48 us
®" 004F MVI A,08 3 -14 .48 us
-0007 0050 08 rcie .ory read -12 .48 irs
-0006* 0051 CMP H 3 -11 .00 PS
-0005 . 0052 MOV A ,C 3 -9 .000 Ins
-0004+ 0053 RIS 0040 3 -7 .000 PS
-0003 0054 4c rnemory read -5 .000 tiaa
-0002 0055 00 rnernory read -3 .480 Ixe
-00011 004C ADD 11 3 -2 .000 1-
+0000 04136 15 ,,erciory read 2 0 .0 =.

-0003* 0437 JMZ 0436 -'3 -5 .000 u5 - .
-0002 0438 . 36 memory read' 2 -3 .000 1w~~1s-. .
-0001 0439 '04 memory read 2 -1 .520 PS'

04360436 DCR D . 3 - 0 .0 s
+0001- 0437 JN2 0436 3 .2 .000 NS .
+0002 0438 36 . memory read 2 4 .000 las
+0003 0439 04 memory read 2 5 .480 PS
+0004* 0436 DCR D 3 7 .000 his
+0005'. 04:37 THE 0436 3 9 .000 u=.

06 0438 36 rciemary,r .ad 2 11 .00
0439 04 rnercmry read 2 12 .43 ps

+i i_u78.r: 0436 DC.R 0 3 14 .00 u=:



State Measurements

	

Model 1630A/D/G

SEQUENTIAL TRIGGERING

Sequential triggering is used to trigger the analyzer only after a certain set of events has occurred in the
sequence specified . It is used in defining a path of a branching network within the programming of the target

system .

For example, figure 4-27 is a typical branch network . The analyzer is to executea trace at the trigger term 6000,

but only if the program has followed path 2 to reach the location 6000 . Resource terms can define the trace

specifications as : In sequence find [0300], then [0305], then [0500], then start trace on the first [00001]

occurrence of [6000] .

5000

Figure 4-27. Branching Network With Specified Paths

Each resource term arms the analyzer for the next term to be recognized . Theanalyzer executes the trace only
after all the terms have been recognized in the given sequence.

1 . Press TRACE and move the cursor to the [start] field.

2. Press INSERT three times to open three fields for sequential triggering . Initially, all fields begin at [a].

3. Use the NEXT[] keyto specify the sequence terms of find [a], then [b], then [c], then start trace at [d] as
in figure 4-28 . Notice the find sequence term [d] may be set for multiple occurrences before the trigger
starts the trace .

When using [then] find terms, the analyzer looks for the specified state at any time after the first state
specified. The state may occur immediately after the first state or a significant time period later.

NOTE

Step 4 applies only to the 1630G .
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to Tr .sce

	

Spec ,feat ,r,n_

	

__________

	

_

	

__________________-

-- 1 1i_u- iest .srt on

Lahel ADDR DATA STRT
E:se

e on
=.tor

Figure 4-28. State Trace Specification With Sequence Terms

4. Move the cursor to one of the [then] fields on the State Trace Specification menu . Use the NEXT[] or
PREV[] key to select [next to]. When [next to] is selected, the analyzer must see the [next to] term
immediately following the previous term . If the [next to]term is not seen immediately afterthe first term,
the analyzer will look for the first term again until it is immediately followed by the [next to] term . For
example, in figure 4-29, all the [then] terms have been changed to [next to]. With this specification, the
analyzer must find [a], immediately followed by [b], immediately followed by [c], immediately followed
by [d]. The trace starts at term [d], and [d] will be the first state in the State Listing . If the State Trace
Specification is changed to [center] or [end] the trace on [next to] term [d], all the sequence terms will
be included in the State Listing, providing the storing [all states] field do not define store qualifiers .
Store qualifying is discussed later in this chapter.

NOTE

Notice that the occurrence field is not on the State Trace Specification menu when
the start, end, or center trace term is a [next to] term . The trace will always start,
center, or end the trace on the first occurrence of the term which makes the
occurrence count irrelevant .

;rate Trace Specific .tlon______-DELETE to re-- field________

trace made

Sequence restart. on

Label, RDDR DATA STAT
Base >

Count

Figure 4-29. State Trace Specification With [next to] Sequence Terms

4-23
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5 . Move the cursor to the [d] resource term and press INSERT three times . Three resource terms are added
which maybe used to define an ORed relationship to the triggerterm . The NEXT[] and PREV[ ]keys are
used to select a specific resource term for each field . The fields provide an ORed relationship for the
final trigger term as shown in figure 4-29 .

SEQUENCE RESTART

State Trace Specification___- ;._:.-________-______________-___

trace mode

In sequence
find

or
or
or then store

Sequence restart on

Label " RDDR DRTR STRT

un?

trace on ®o=currence=.

Figure 4-30. State Trace Specification With Sequence Terms and
ORed Trigger Starts Terms

Sequence triggering occasionally requires a restart term to ensure the sequence is found in one pass through
a branch network . If a restart term is not specified, the analyzer may eventually see all the sequence terms,
though not in the path specified, and a trace will be executed . If the logic analyzer finds part of the sequence
terms but not all the terms, then finding a sequence restart term will instruct the analyzer to repeat the
sequence until all terms are found in the specified sequence .

1 . Move the cursor to the sequence restart field .

2 . Press NEXT[] or PREV[] to select a restart term .

3 . As many as four resource terms may be selected to be ORed with the initial restart term by pressing the
INSERT key . The State Trace Specification (figure 4-31) contains the maximum amount of resource
terms to be ORed.
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STORE QUALIFIERS

c1tate Trace Specification-______-___________-______--_________ .

trace mode

In sequence
ind

a

trace . on ®occurrences of

or
or
or

Sequence restart on ®or ®or ®or

Lab.l> ADDR DATA STAT

Figure 4-31 . Maximum Sequence Restart ORed Resource Terms

Resource terms may be used to qualify data before it is stored by the logic analyzer . When resource terms are

used as store qualifiers, only data matching the specified terms will be captured in analyzer memory . Resource

terms are used to store qualify data after a sequence of terms are found, or for storing specified terms before a

sequence term is found . When used for storing data before terms, the sequence termsare used as breakpoints

to change the store qualifiers .

1 . Move the cursor to the store [all states] field .

2. Cycle through the resource terms that may be selected by pressing the NEXT[] or PREV[] keys .

3. By pressing INSERT, up to four terms may be specified as store qualifiers to be ORed . The maximum

amount of ORed store qualifiers when the trigger starts the trace are shown in figure 4-32 .

NOTE

Use ROLL up key to see resource term d .

State Trace Specification----_____-----______---______--______

trace mode

then store ®or ®or ®or

Sequence restart on ®or ®or ®or

Label` ADDR DATA STAT

trace on ®occurrences o

Figure 4-32. ORed Resource Terms as Store Qualifiers When Trigger Starts Trace

4-25
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4-2 6

4 . Move the cursor to the [start] field and select [center] with the NEXT[] key. Three more fields for
resource terms are automatically added, one after each of the first three sequence terms. The added
fields are shown in figure 4-33 .

NOTE

Use ROLL up key to see resource terms c and d .

State Tray-.e Specification______-DELETE to remove field________

[~®trace mode

In ~- eguence
find

,.ring
he, store

,.l-n- restart on ®.r ® r®or

La be I%

	

ADDR

	

DHTH

	

STHT
Base ; ®

r ing
toning
toning
race on ~.r-r-iurre

Figure 4-33 . Store Qualifying Data Between Sequence Terms

5. Move the cursor to any of the storing fields (while storing on the 1630A/D), and use the NEXT[] or
PREV[ ] key to specify one resource term .

6. To OR store qualifiers between sequence terms, press INSERT to add as many as four ORed store
qualifiers . The maximum amount of store qualifiers areshown in figure 4-34 . In fact, figure 4-34 contains
the maximum amount of resource terms used for sequence triggering, sequence restart, and store
qualifying .

NOTE

Use ROLL up key to see resource terms c and d.

State Tr .ar-e Specificctim,_

	

__ DELETE t. iemo--e field-_

trace rr~ocle

b

Label? HDDP DHTH STMT
Base

storing
at ., ng

	

~.r ~of
storing
trace on

	

occurrer

tae, l
- I~ .~1

	

C-t7

	

L-r7

	

Ccl 7

I rl

	

I
C-J 7
c1

Figure 4-34 . Maximum Amount of Resource Terms For the State Trace Specification
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[Compare/Edit Compare/Full Compare] Trace Modes

The compare modes of the 1630 Logic Analyzers provide the meansto compare traces with previously stored

data . In the compare mode, a trigger point is specified and traces are compared with a previously defined

compare list of data . The compare modes are useful for production line testing and fault analysis . The trace is

checked at selected points with reference to the trigger. For example, a compare list might specify the value

FFFF (hex) should be found in the fifth transaction (line + 0005 in the trace memory) after the trigger.

The [Compare] mode of the 1630A/D has been renamed the [Edit Compare] on the 1630G but operates the

same . Up to 16 events may be specified to set a basis for comparison for continuous state flow . The

comparison events need not be continguous, but rather are defined by line number in 1630 memory . The

compare termination condition may be set for a trace that matches the comparison sequence (compare trace

mode [until =] ), or when a new state flow fails to match the compare list (compare trace mode [until #] ) .

1 . Press TRACE and use the NEXT[] or PREV[] key to select [Compare] on the 1630A/D or [Edit

Compare] on the 1630G.

2 . Enter the parameters shown in figure 4-35 . The relocation and user base information is the same as

previously set up in figures 4-10 and 4-13 .

'.otate Trace Specification-------------------------------------

trace mode

In sequence
find

f

	

1
f

	

i 7
L ,

	

i

	

I

Sequence restart on

Label', RDDR DATA STRT
Base '"

I IDIL 1

or ing
oring
firing

race on
foring
then store

Figure 4-35 . [Compare/Edit Compare] State Trace Specification

3. Press RUN to obtain a listing which will be used to compose a compare image. When in a compare
mode, the analyzer takes continuous traces . Press STOP to switch into single trace mode and obtain a

state listing .

4. The trace will be displayed in the [Compare + State] Listing.

5. Select [Mark] and [Compare Image] to make a compare list .

6. Choose 5 lines for compare events . In figure 4-36 lines -1, 2, 6, 9, and 13 have been selected .

a. Move the cursor to the inverse video field at the center of the listing.

b. Use the ROLL keys to place each line to be inserted in the inverse video field .

c . Press INSERT . The line is entered into the compare list and is marked by inverse video .

4-27
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4-28

NOTE

When using the 1630A/D, move cursor into the inverse video field and enter
compare item . DON'T CARE (X) identifies channels which will not be included in
the comparison for the line .

d. Up to 16 lines may be entered for the compare list .

NOTE

To delete a line from the compare list, place the line to be deleted in the center
inverse video field and press the blue shift key and DELETE .

7. Move the cursor to the [Mark] field and change it to [Show] . The compare list will be displayed as in
figure 4-36 .

®®Listing__-_________________________________ __

Label> ABBR DATA STRT Time
Base >

-0001
+0002
+0006
+0009'.
+0013

Figure 4-36 . The [Compare/Edit Compare] List

8. Press RUN. The analyzer will run acontinuous trace until the trace does not have thesame events on the
lines specified in the compare list . Figure 4-37 is the first trace taken which is not the same as the
compare list .

Listing___________________-__________________-

Label% NDDR DATA STRT Time
B.sse

0092 R +0002 38
6: STRC&. +0f_g0F

	

0E
'9 STRIK +0011

	

0B
+0013 A +0006 1-9

Figure 4-37 . Trace Taken in Compare [until ~4] Mode
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9. Change [Show] to [Mark]. The original listing plus the compare states are displayed in the list, as in

figure 4-38 . Only the compare states that are different from the original states are marked with an
asterisk .

Figure 4-38 . Original Compare List with Compare Event Differences

10 . Pressing RUN will produce different state listings .

The [Full Compare] mode of the 1630G provides the means to compare an entire stored list with a trace.

The [Full Compare] Mode of the 1630G allows comparison of an entire trace of up to 1024 states . The compare

termination condition may be set for a trace that matches the compare image (compare trace mode [until =] )

or for when a trace fails to match the compare list (compare trace mode [until 0] ) .

1 . Press TRACE and use the NEXT[] or PREV[] key to select [Full Compare] .

2 . Enter the resource terms as shown in figure 4-39 .

State Trace Spec,ficatiori_______NOTE : no stored compare image_ .

In =equern_e
~find

Sequence restart on

Label' RDDR DATA STRT

storing
storing
storing
trace on ®.	m^,currences of
storing
then.' stare

Figure 4-39 . [Full Compare] State Trace Specification

4-29

L~^^-_.ting--------- INSEPT to add compare item___

Label ADDR DATA STRT Time
B,. _, e

+0003+
+LUO~ KEYED +0002 28 5.480 Ps
+0004 SCAN +0000 00 7.000 us
+000° k:EYBD +0003 7E 8.480 us
+0005 9.TRCK +004C 83 10 .46 us
+riftoF, ~
+0007 1EYDD +0004 D3 122 .00
® 1E`~'BD +0005 38 14 .00 ps
+000'3 DSPLY +0000 83 15 .48 P :
+0009+ L il
+0010 KEYBD +0006 78 3 17 .00 ps
+0011 hEYBD +0007 D3 3 19 .00 Ps
+0012 KEYBD +0008 28 2 221 .00 us
+0013 'SCAN +0000 04 9 .22.48 us
+0013+
+0014 KEYBD +0009 CD 24 .00 ps
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3 . Press RUN to obtain a trace from which the compare list will be composed . When in a compare mode,
the analyzer takes continuous traces . Press STOP to switch into single trace mode.

4 . The list will be displayed on the analyzer in the [Full Compare] [Trace] List . A note above the states
listed indicates when the compare list is empty . The message at the top of the screen, "INSERT to store
compare image", indicates the displayed list may be entered as the compare image .

5 . Press INSERT and the entire list will be entered as the compare image . Notice that the note that was
previously displayed has been replaced with [Mark] Differences . The [Mark] field may be changed to
[Show] Differences with the NEXT[] or PREV[] key .

6 . Press RUN. The analyzer will take continous traces until a trace is not the same as the compare image
previously stored with the INSERT key .

7 . To re-observe the compare image, move the cursor to the [Trace] field and press the NEXT[] or PREV[ ]
key to select [Image] .

8 . To enter anew compare image, the display must be showing the [Full Compare] [Trace] List, which will
be the last trace that was captured by the analyzer . The message "INSERTto store compare image" will
be displayed . Press insert and the new image will overwrite the previously stored compare image .

NOTE

There are certain conditions that cause the analyzer to erase the compare image . If
the State Trace Specification menu is changed to [Single] or [Continous] and an
XY Chart or Waveform display is created, the list will be erased . If either SYSTEM
[Storage Operations] or [Peripherals] are selected, the compare image will be
erased . THE COMPARE IMAGE CANNOT BE STORED ON DISC MEMORY.
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THE STATE DISPLAY

List Displays

List displays may be obtained when any of the state trace mode measurements are being performed, except
when in the time interval overview mode . The content and use of the list display depends upon which trace
mode is being used . Therefore, list displays are discussed for each trace mode .

[Single] LIST DISPLAYS

Figure 4-40 shows a typical list of states that were captured from alogic software system . Line 0000 (the trigger
line) is on screen . Lines-0003 through-0001 showthree linesof pretriggerinformation (a pretriggersequence
in the Trace Specification .)

Display Control Fields

®Listing---------- Data Acquired Oct 27 1982 16 :27
I-

Figure 4-40 . Typical List Display In Single Trace Mode

Base :

	

hexadecimal, decimal, octal, binary, ASCII (for labels from 6to 16 bits), user (values
assigned in [User Base] menu), and REL+HEX (values assigned in [Relocation]
menu) .

[Mark] :

	

places asterisk beside each line number that has values specified in [Mark] line .

[Show] :

	

shows only those lines on screen that have values specified in [Show] line .

Line no . :

	

inverse-video field can be changed to any line number in memory . Display window
will shift to area in memory which includes selected line .

Display Information :

	

blanked while analyzer gathers states . If states are captured at a slow rate, top line
will show count of states still to be captured . Aftertrace complete, up to 16 lines of
state memory will be on screen . Every label defined in Format Specification will be
on screen (subject to max screen width) . Labels can be reordered by placing cursor
in the base field under a label and pressing blue SHIFT key plus LABEL right arrow
or left arrow key.

Roll Indicator:

	

arrow(s) in upper right hand corner . Indicate whether display window can be
positioned up, down, left, or right by ROLL keys .

LabeI> ADDRS ADDR1 DATA CNTRL WR-RD MEMRY
Base >

[Nark]/ abs 1/29281J2828] XXXXX

-0008 BOOT +0433 0433 <STX> 0111 READ IM-OT
-0007 BOOT +0433 0433 w 011, READ IM-OT
-0006 BOOT +01 02 01D2 ( 0101 WRITE IM-OT
-0005 BOOT +01D5 01 D5 0 0

101
WRITE IM-OT

-0004 BOOT +01DB 01DB 8 0101 WRITE IN-OT
-0003 BOOT +01DB 01DB <SOH> 0101 WRITE IN-OT
-0002 BOOT +01DB 01DB 1 0101 WRITE IN-OT
-0001 BOOT +0429 0429 0 0111 READ IN-OT
+0000 BOOT +0429 0429 <DC3> 0111 READ IN-OT
+0001 BOOT +0431 0431 2 0111 READ IN-OT
+0002 BOOT +0431 0431 u 0111 READ IN-OT
+0003 BOOT +0433 0433 <STX> 0111 READ IN-OT
+0004 BOOT +0433 0433 W 0111 READ IN-OT
+0005 BOOT +01D2 01D2 ( 0101 WRITE IN-OT
+0006 BOOT +01D5 01D5 <BS > 0101 WRITE IN-OT
+0007 BOOT +01D8 01DB ( 0101 WRITE IN-OT
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[Continuous] LIST DISPLAYS

The list in the continuous trace mode is like the list in the single trace mode, except that "ContinuousTrace in

Process" appears at the top . In this mode, the analyzer makesacontinuous series of single traces, updating the

display each time it completes a trace. The content of the list will change as each newtrace is completed if the

display is updated with different information . To stop a continuous trace, press the STOP key. This causesthe

analyzer to complete its trace in progress and not start a new trace.

[Compare] LIST DISPLAYS

Figure 4-41 shows a typical display that may be obtained in the [Compare/Edit or Full Compare] mode . On the

top line, either the display of [ State ] or [State+Compare] may be selected . If [ State ] is selected, the display

will show only the content of the trace memory, just as you would see in the [Single] trace mode. The

[State+Compare] display is unique to the [Compare/Edit or Full Compare] trace modes .

Display Control Fields

[Overview] LIST DISPLAYS

Figure 4-41 . Typical List Display In Compare Trace Mode

[Mark] :

	

places integrated display of trace list and Compare list on screen .

[Show] :

	

places only lines of Compare List on screen in [Show] mode or marks lines of
Compare List in [Mark] mode .

[Compare Image] :

	

all lines of Compare List can be on screen .

[Differences] :

	

only lines of Compare List that are different from corresponding lines in trace list
can be on screen in [Show] mode or marked in [Mark] mode .

List or waveform displays may not be obtained when the analyzer is making an overview measurement.

Listing---------INSERT to Add Compare Item__-

Islt
Labe1>
Base >

ADDRS ADDR1
®

DATA
®

CNTRL
f

WR-RD MEMRY

-0006 BOOT +0433 0433 <STX> 0111 READ IH-OT
-0007 BOOT +0433 0433 w 0111 READ IH-OT
-0006 BOOT +0102 01132 ( 0101 WRITE IN-OT
-0005 BOOT +0105 0105 0 0101 WRITE IN-OT
-0004 BOOT +01D8 01 D8 8 0101 WRITE IN-OT
-0003 BOOT +01DB 010B <SOH> 0101 WRITE IN-OT
-0002 BOOT +01DB 01DB 0101 WRITE IN-OT

BOOT +0429 0429 0 0111 READ IN-OT
+0000 BOOT +0429 0429 <DC3> 0111 READ IN-OT
+0000* BOOT 1 +=
+0001 BOOT +0431 0431 2 0111 READ IN-OT
+0002 BOOT +0431 0431 a 0111 READ IN-OT
+0003 BOOT +0433 0433 (57X0 0111 READ IN-OT
+0004 BOOT +0433 0433 0111 READ IN-OT

+5005 BOOT +0102 0102 ( 0101 WRITE IN-OT

+0006 BOOT +0105 01115 <ES ) 0151 WRITE IN-OT
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Waveform Displays

Figure 4-42 shows a typical state waveform display. It represents the states on eight channels . Waveform

displays may be obtained in any of the state trace modes, except overview . The information on the display is

the same, regardless of the trace mode where it was obtained .

"o" Marker

	

"x" Marker

Figure 4-42. Typical State Waveform Display

Display Content:

	

1 to 16 channels (X2 vertical magnification with 8 or less channels) .

Channels on Display:

	

any bit in any position, identified by label name and bit number (if in multi-bit label)
on left-hand side .

Display control fields Magnification:
selects from 1X to 40X . Bright bar in dotted line at bottom shows position of display
window in memory.

Magnify About:

	

moves magnified display window to area around "x" or "o" markers.

Cursor Moves :

	

selects "x", "o", or "x&o" markers to be moved by CURSOR keys . Scaleat topshows
number of states between "o" and "x" on display.

Bit Labels :

	

press NEXT[] key to bring any bit to any point.

press INSERT and DELETE to add or remove channels .

press CLEAR ENTRY to turn off a channel .

press LABEL up-arrow or down-arrow to move a channel up or down on thedisplay.

Roll Indicator:

	

arrows in upper, right-hand corner indicate whether display window can be
positioned left or right by ROLL keys .



State Measurements

	

Model 1630A/D/G

XY Charts Of Label Activity

The analyzer can format XY charts of the activity collected from any labeled set of bits . These charts cans how
patterns of activity . Figure 4-43 shows a typical XY chart of a label .

Display Control Fields

"o" Marker 'Y' Marker

Figure 4-43 . Typical State XY Chart Of A Label

Magnification:

	

selects from 1X to 40X . Bright baron dotted line at bottom shows position of display
window in memory.

Magnify About:

	

moves magnified display window to area around "x" or "o" markers.

Cursor Moves:

	

selects 'Y', "o", or "x&o" markers to be moved by CURSOR keys . Scale at top shows
number of states between "x" and "o" on the display.

Max and Min :

	

selects vertical display scale.
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INTRODUCTION

Chapter 5
Performance Analysis Measurements

As the software begins to push the limits of the hardware of asystem, the need for more efficient code becomes
much more apparent . The software must be able to respond to all of its inputs in a timely fashion, with little or
no delays . Performance Analysis allows the programmer to analyze code-to find bottlenecks and
inefficiencies . The Overview Measurements of the 1630 series logic analyzers (available in the state-only
configuration) provide the programmer with tools with which to perform this analysis . These tools allow the
programmer to analyze module processor usage, intermodule linkage, module duration, and time-based
interaction .

The output of these tools appear as bar graphs (called histograms) relating the relative actions between
measured items . These histograms are presented in the chart menu after the trace specification has been set
up for an overview measurement. With the exception of the Time Positional measurement, these
measurements execute in a continuous random sample mode. A sample consists of 1024 qualified states . The
time between states varies randomly to insure random sampling . To stop a measurement immediately, press
the STOP key twice . The first press will force the analyzer to take one more sample and then quit . Two
consecutive STOPs will force the analyzer to abort the current sample .

The following chapter describes the overview measurements, and provides example usages of these
measurements .

The 1630A/D analyzers can show twotypes of histograms : state label histograms and time interval histograms .
The 1630G analyzer can show two types of state label histograms (counting states or program activity), time
interval histograms, time position histograms and linkage histograms .

STATE LABEL OVERVIEW MEASUREMENT

State Label Overview Measurement allows the programmer to define module code ranges and then compute
the amount of time spent within these modules, relative to each other, or relative to the entire system software .
The ranges are defined for one of the eight possible labels defined in the format menu . (For a typical inverse
assembler application, these would be ADDR, DATA, and STAT.) The ranges maybe defined as any locations
between the maximum and minimum values possible for that label .

State Label Measurement is very beneficial in improving overall system performance . It allows the
programmer to define sections of code critical to the overall system or module performance, and thereby avoid
wasting time attempting to optimize code that does not noticeably affect overall performance .

For example, a module that performs floating point processing is found to be noticeably slow . The floating
point module consists of seven routines : F_ADD, F_SUB, F_MUL, F_DIV, F_CMP, F_MOVE, and F_NORM .
These routines provide floating point addition, subtraction, multiplication, division, comparison, moves, and
normalization . To improve the module performance, the individual routines are defined in the State Label
Trace menu, and then analyzed, as in the following steps .
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To define the seven routines, first change the label next to the [State Label] field to [ADDR] with the NEXT[]
key. (ADDR must be previously defined in the Format menu .) Then move the cursor to the ALL label at the
lower left corner of the display. Change this label to "FADD" . Then define the low and high addresses for this
routine. Add the remaining labels (FSUB, FMUL, FDIV, FCMP, FMOVE, FNORM) by pressing INSERT and
filling in the corresponding fields .

Next move up to the [states] field . This defines how memory accesses following opcode fetches will be
counted . In the [states] mode, the accesses will be counted individually from the opcode fetches, adding to
labels defining the memory area, if such labels exist. In the [program activity] mode, these accesses will be
counted along with the preceding opcode fetch in the range of the opcode fetch . Therefore, in the [states]

mode, stack accesses are counted as occurring at the stack location while in the [program activity] mode the
stack accesses would be counted as occurring in the location of the opcode preceding the stack accesses . For
this example, the [states] mode is used . Figure 5-1 is the State Label Overview Trace Specification for this
example measurement.

The State Label Trace samples the program activity in groups of 1024 states per sample . In between each
sample, a random delay is invoked to insure random sampling . After running the given example, the routine
F_NORM was found to consume the majority of the floating point processing time . Refer to figure 5-2.
F_MOVE also was found to consumea great deal of processing time . By making the F_NORM and F_MOVE
routines more efficient, the module performance could be greatly improved . Therefore, a great increase in
module performance could be achieved by modifying only two of the module's routines .
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Sequence Terms:

Trigger Location :

Occurrence Count:

Trigger Term :

Store Qualifiers :

Restart Terms :
Resource Terms:

Count Field :

Range Labels :

Range Fields :

Readouts Available:

State trace Specification___----_______________-----__________

trace rnode

In .sequence

Label' I1DDR DATA

	

STRT1 STRT

____________________________ anges
fount

thru

thru

thru

thru

thru

thru

in

trace on
then stor

range

rrences o

Opcodes defined by label "Gpcod"

Figure 5-1 . Example State Label Overview Trace Specification

NOTE

Use ROLL up key to see entire display.

refer to State Trace

refer to State Trace
refer to State Trace

refer, to State Trace
refer to State Trace
refer to State Trace
refer to State Trace

selects whether memory accesses following an opcode fetch should be counted in

discussion .

discussion .

discussion .

discussion .

discussion .

discussion .

discussion .

the opcode fetch's range or in the range they map into .

Performance Analysis Measurements

provide names for defined activity ranges . More ranges can be added by pressing
INSERT.
define the minimum and maximum locations for the activity range. More ranges can
be added by pressing INSERT.

state Label Histogram only .
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5-4

State Label Overview Chart------------------------------------

Total samples 26152

	

those not in arty Pange

Psnge

	

Program Activity Histogram of ROGP

FAUCI
FcJJB
Fl11JL
FOIV
FCl1P
FMfiVE
FI10Pfl

14 :<

1V7:
2
"

1 y-`25 .,
e0 .":

0 10 20 30 40 `0 60 -0 60 40 100
Percent.sge

Figure 5-2. State Label Overview Chart of Example Measurement

Total Samples:

	

the total number of sampled states acquired and sorted at this point in time .

[Including] Field :

	

defines if percentages should be computed from the total samples or from the total
number of samples that fall within a defined range.

Histogram :

	

provides a percentage-based bar graph of range usage .

TIME INTERVAL OVERVIEW MEASUREMENT

Time Interval Overview Measurement provides a histogram of the time spent within a routine with a known
entry and known exit point, or the time spent between transition points . It is useful in finding exceptional cases
such as a routine that occasionally runs much too long, or much too short. It also provides information forcode
optimization, allowing the programmer to optimize the code for theconditions under which a routine operates
the most .

For example, consider an interrupt driver that has only one entry point and one exit point. The interrupt driver
will call one of six predefined handlers, or will simply return, depending on the current system conditions and
register . Each of these handlers returns control to the driver, which returns control to the operating system
through its exit point.

The measurement is configured by setting the timer to start on the resource term [a], where [a] defines the
address of the entry to the routine, and by setting the timer to stop on the resource term [b], where [b] defines
the exit address of the routine. Thetime ranges are set to likely values by entering values and units for the limits
of each of the ranges from 1 to 8. Figure 5-3 is the State Line Interval Overview Trace Specification for this
example measurement .

As in State Label Overview, the analyzer runs in a continuous sample mode . A [start] trace is always
performed . When this example was run, the histogram in figure 5-4 was generated . The histogram indicates
that the majority of the time, the driver operates in the 1 .0 ms to 4.0 ms range. It also shows that the driver
executes a great deal of the time in the 5.0 /us to 1 .0 ms range . Since the only handler to operate in the latter
range is the unknown interrupt case, the results indicate that there is a severe problem with undefined
interrupts . The maximum field indicates that one of the handlers can run for over 5 .0 ms . Since the handler
keeps interrupts turned off during this time, the large processor usage of this handler could be dangerous .

This measurement might also be used to monitor the time elapsed between the acknowledgement and
processing of an interrupt . In the case of a clock value update, large delays between the interrupt occurring
and the processing of the interrupt could indicate a slowing of the clock value .
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'n sequence St,art timer on

op . timer on

iahel> ADDR

	

DATA

	

STHT1

	

STET
B.?se "®®

-- ----------- ------------- Ranges --------------------------

- Range 1
= Range 2 <

c --Range 3 <
<= Range 4
= Range 5 <
= Range 5 <:

<= Range 7
=

	

Pange

	

8

Figure 5-3. Example State Time Interval Overview Trace Specification

NOTE

Use ROLL up key to see entire display.

Sequence Terms:

	

one or twosequence terms may be defined . Refer to State Trace discussion for more
information .

Occurrence Counter:

	

refer to State Trace discussion .

Start Term :

	

the matching pattern to be applied to start the counter. This value can be as simple
as an [any state] or as complex as four OR'd states .

Stop Term :

	

the matching pattern to be applied to stop the counter. This value can be as simple
as an [any state] or as complex as four OR'd states .

Interval Ranges :

	

the ranges in which the collected data should be grouped into . The left field
determines the minimum value of the range and the right field determines the
maximum value of the range. These values can be as small as 0 As or as large as
9999s.

Readouts Available:

	

Time Interval Histogram only .
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Total Samples:

Total Time :

Minimum :

Maximum:

Average :

Last :
Histogram :

Time Interval)- vieai Chart._____---___________-_____-----____

Total

	

-Temples

	

170

	

Minimum

	

15 .00

	

ps

	

flv-o- age

	

300

	

r~~se
Tatal

	

time

	

391 .0

	

rris

	

Me_ im'm 5 .03'3

	

ms

	

Last

	

2 .451

	

mis

Page
0 .0 us-100 .0 Ps

100 .0 �e.-500 .0 I's
500 .0 us.-1 .000 ms
1 .000 nr-.-2 .000 ms
2.000 ms-3 .000 rris
7.000 me--4.000 ms
4.0010 ms-5 .1300 ms
5.000 m=-G .000 ms

Histogram of Time Interval

0 10 20 30 40 50 E0 70 80 90 100
Percentage

Figure 5-4. State Time Interval Overview Chart of Example Measurement

defined ranges .

TIME POSITIONAL MEASUREMENTS

Model 1630A/D/G

the total number of states sampled and sorted at any point in time .

the accumulated time of all of the time intervals recorded on the display.

the shortest time acquired .

the longest time acquired .

the average time of all the times acquired .

the duration of the last interval acquired .

a percentage bar graph of the numberof intervals acquired thatfall within one of the

The time positional measurement provides a histogram of the number of occurrences of an event over a

specified period of time . This measurement is useful in the counting actions that occur in great quantities, or

that occur at large intervals. The period of time is divided into up to 1023 equal sub-intervals . Each of these

reports the total number of occurrences of the event during that sub-interval .

For example, to monitor the number of writes to an HP-IB communication chip data registerovera ten second

period, configure the logic analyzer to measure 1000 periods of 10 ms each . Set both the store qualifier and the

trigger term to the resource term [a]. Then set the resource term [a] to the address of the HP-IB chip with a

status of [WRITE]. Figure 5-5 is the example measurement State Time Positional Overview Trace
Specification .

The measurement will then begin on the first write to the specified address, and will continue forten seconds.

At completion, the chart menu will display a vertical histogram of 1000 bars . Each of these bars represents the

number of HP-113 chip writes to occur during that 10 ms sub-interval . Figure 5-6 is the Time Positional

histogram chart of the example measurement.

The time positional histogram provides a visual image of the flow of events within the system . In the example

provided, the histogram suggests that data is output through the HP-IB port in small bursts with large intervals

in between . The histogram also shows that while the burst transfer rate is acceptable, the effective transfer rate
for a ten second period is very poor . By reducing the size of the intervals between transfers, the designer could
increase the effective transfer rate without attempting to increase the burst transfer rate .
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In the upper left corner of the chart menu, the number of occurrences containedwithin the bars located at thex
and o cursors are displayed. The time interval spanned between the cursors is also displayed . When the chart
menu is in a magnification of 1X, the sub-intervals are grouped into sets of fourwith only the barof the interval
containing the largest count being displayed. Likewise, in a magnification of 2X, the sub-intervals are grouped
into sets of two. All other magnifications display the sub-intervals individually .

The LIST menu is also available in this overview measurement. It displays the counts contained in each of the
sub-intervals along with the absolute time from trigger at which that sub-interval ended. This count can be
displayed individually for each sub-interval, or in a cumulative mode by toggling the select field under the
"Occurrences" heading . Figure 5-7 is the Time Positional Listing for this example measurement.

Sequence Terms:

Occurrence Count:

Trigger Term :

Store Qualifiers :

Restart Terms:

Measurement Period :
Number of Periods:

Readouts Available :

St ste Tr-ace Specification_______________

trace mode

In sequence st ..rt measurement on I
®then count.

fl-~urement period®

	

Plumber of periods

DUrction of measurement = 10 .00 s

Label RDOR . ORTR

	

STRT1 STRT
EL. .-

N iU,
', 7

urrences

Figure 5-5. Example State Time-Positional Trace Specification

one or two sequence terms may be selected from the resource terms, by pressing
INSERT in the occurrence field . Refer to State Trace discussion for more
information .
refer to State Trace discussion .
refer to State Trace discussion .
refer to State Trace discussion .
refer to State Trace discussion .
the length of each sub-interval (from 1
the total number of sub-intervals to measure .
Histogram Chart or Sub-interval List .

ps to 200 s.)
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?rme F'oartion Overview Chart---- IMSERT to autoscale___________

II, ificari
Mcgrrf~j a6_ .t
Cur .or moves

Max
Min

filF '.l
IiuuunuuIII',,I
I11ltiWIi LllJOlil

occurrences
o occurrences

	

116
time

	

o

	

to

	

; :

	

960. 0

	

rris

Figure 5-6. State Time Positional Overview Chart of Example Measurement

Magnification:

	

the magnification of the chart display from 1X to 40X. The bright baron the dotted
line at the bottom shows position of the display window within the total
measurement interval .

Magnify About:

	

forces the display to the area around either the "x" or "o" cursor .

Cursor Moves:

	

selects either the "x" or "o" cursor, or both cursors, to move when the cursor left or
right keys are pressed .

Max and Min :

	

select the vertical display area . These can be set to the maxand min of thedisplayed
data by pushing INSERT when the "INSERT to autoscale" message appears. A ""
will appear by the "Min" or "Max" label if data is being clipped, within the display
window, at the top or bottom of the display area .

"x-Cursor" and
"o-Cursor" :

	

display the number of occurrences contained within the bars positioned at the
corresponding cursors.

"Time x to o" :

	

total time spanned between the "x" and "o" cursors .
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_ ___________ ..__ ..

Per lod

	

110.00 r~s

Figure 5-7. State Time Positional Listing for Example Measurement

Interval :

	

a number from 0 to 1023 representing the sub-interval number .

Occurrences :

	

the count contained within the corresponding sub-interval in eitheran individual, or
cumulative (relative to the start of the measurement) mode .

Absolute Time :

	

the amount of time that elapsed from the start of the measurement to the end of the
corresponding sub-interval .

Period :

	

the time length of the individual sub-intervals associated with this data .

Tir,re Foeltio- 1 Listing_____________

Interval Gccurren, es Absolute
Time

00'39 ?4f01 9011 .0 n,s
0090 35.19 910 .0 nis
8¢991 +20.0 rcis.

1111
37 ,4 29742 9_'r .0 r

009; 3846 940.0 nis
0094 3966 950.0 ms
009`_ 4071 960.0 ms

4096 970.0 n,s
0097 409E 960.0 ms

4096 990.0 ms
4096 1 .000 s

0100 4096 1 .010 s
0101 409x, 1 .020 s
010'2 4096 1 .0-30 s
11100-, 4096 1 .040
0104 4096 1 .0'0
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LINKAGE OVERVIEW MEASUREMENTS

The Linkage Overview Measurement provides a histogram of the relative number of calls made between
modules, or the number of references made to devices or memory locations . A link is defined as two events
occurring one immediately after the other in the state memory . Up to eight of these events can be defined, in a
manner similar to the definition of resource terms . Up to eight link types, made up of two of any of these
defined events, mayalso be defined. Thehistogram chart for Linkage Measurement displays the percentage of
valid links for a defined link type versus the sum of the valid links found for all of the defined link types.

This measurement is useful in obtaining information about inter-module usage, or for obtaining information
about resource usage among several different modules. Therefore, this measurement might be used to
monitor the usage of an HP-113 communication chip by tasks performing system HP-113 input and output,
printer output, and mass storage input and output . The Linkage Histogram would provide information as to
which of the tasks was using the chip the most and which was using it the least. It would also provide
information as whether the tasks were using the chip more for input or for output transactions . The
measurement can also be useful in finding unexpected usagebetween modulesby using the [other]and [any]
events .

Using this example, the events would be defined as the writes from and the reads to the HP-113 chip within the
individual modules. (In this case : System in, System out, Printer out, Disc in, Disk out.) Two more events would
be defined as the HP-113 routines which write to the chip, given as H_WRT (write) and H_RD (read) . To define
events, enter the event name in the label field of the "Events" section, and the address, data, and/or status
masks in the corresponding fields . More events can be added by pressing INSERT from anyone of these fields .
Figure 5-8 is the State Linkage Overview Trace Specification for this example measurement .

Link types for this example are: (System in) followed by (read), (System out) followed by (write), (Printer out)
followed by (write), (Disc in) followed by (read), and (Disc out) followed by (write) . Link types are defined by
entering the link type name in the label fields under the "Linkages" section . Events for the link types are
selected by using the NEXT and PREV keys to select from the predefined event labels, or to select an [any] or
[other]. [any] allows an event to be paired with any state following (therefore, it acts as a "don't care" event) .
[other] allows a valid link to its paired event when the link is not valid for any other link type with the same
paired event. Therefore, if a link type contained a leading event of [other] followed by a trailing event of
[H_RD], a link of some state followed by a state matching [HH_RD] would be a valid link forthis type only if its
leading state did not match any of the leading states of link types with trailing events of [H_RD].

As in the State Label and Time Interval measurements, the logic analyzer runs in a continuous random sample
mode . When this example was run, the results shown in figure 5-9 were obtained . The results indicate that the
printer uses the HP-113 communication chip more than the other processes. If the effective transfer rate for
mass storage were low, these results might indicate that the printer process controls HP-113 chip more often
than the mass storage process, and might need its priority lowered.
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Sequence Terms:
Occurrence Count :
Trigger Term :
Store Qualifier:
Restart Terms:
Events:

Linkages :

Readouts Available :

In sequence start. measurement. on
the", :=:tore

L.abeli f1UUk

	

DATA

	

SSTRT1

	

STRT

---------------------------- E,ent.s --------------------------

--------------------------- Linl-ges ---------------_----_ ___

,te

	

Trace Sper_:,ficatiur-------- 111SEFT to

	

,dd nee

	

I~ " bel______-

i.r"rences of

immediatelu followed bU event
Irnrr,edlstely f.11-.d by event
irnrnedistel,y follrr,ied by everit
irnrnediately foll-ed b;.r -ent
irc,rc,edfatel,y foil-ied by ever,

Figure 5-8. Example State Linkage Trace Specification

NOTE

Use ROLL up key to see entire display .

refer to State Trace discussion .
refer to State Trace discussion .
refer to State Trace discussion .
refer to State Trace discussion .
refer to State Trace discussion .
the events consist of a label with a pattern matching field
by pressing INSERT within one of these fields .

Linkage Histogram only .

Performance Analysis Measurements

More events can be added

the link types consist of a label and a pair of events, one leading and one following .
Events are selected using the NEXT and PREV keys . More link types may be added
by pressing INSERT within the label field .
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Total Samples:

	

the total number of state samples sorted at the current point in time.

Total Links:

	

the total number of event pairs from the total samples that matched at least one of
the link types.

Histogram:

	

barchart of the percent of total links which matched each of the individual link types.
Note : the sum of the percentages may add up to more than 100% if the links found
match more than one of the link types .

0 ".~r-.~e~,, f- -,- *_________________

	

_______--_--_____

Tc,t .1

	

-- mple5

	

5017F,
Tot ." 1

	

IInl:. ".

	

rr2K1

Lint ;

	

Hi=.togs. of Linl .ages

=-!aLIT
Cl-III
CI-i:!IJT
PFII1lT

2 40 50 b0 70 q0 1190 loci
Percentage

Figure 5-9. State Linkage Overview Chart for Example Measurement
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INTRODUCTION

Chapter 6
Timing Measurements

Timing analysis is directed toward timing relationships between I/O signals or control lines, and propagation
delays between or across logic gates.

When the logic analyzer is configured fortiming analysis, samples of data are taken, asynchronously, on every
pulse of a clock internal to the analyzer. The analyzer determines whether the data is less or greater than a
prespecified threshold voltage level and displays the result as either a logic 1 or 0 . The display stays at thesame
level until the next sample is taken .

Glitches

Glitches are handled bya glitch detection circuitwhich is independentof the sampling rate . Dual detectors are
on an alternate sample period with a slight overlap . Each detector looks for two threshold crossings,
identifying a glitch . If a glitch is found, it is stored in a memory separate from the timing data . When glitch
detection is on, the assigned timing channels are halved .

Triggering

Trigger detection is accomplished by a method independent of the sampling clock. To eliminate false
triggering, the analyzer has afilter which is used when specifying trigger duration . Trigger pattern duration is
selectable from 20ns to 1ms to qualify the trigger on a time basis.

Edge triggering is available on four channels per pod assigned to timing measurements . It is used where a
pattern may not be adequate for triggering or may be used to qualify a pattern . With edge detection, triggering
can take place on an edge that doesn't show up in the trace (glitch triggering) .

When the analyzer finds the trigger, thetracepoint is positioned asspecified in the specification menu (at start,
center, or end of trace) . The trace specification tells the analyzer when to stop the measurement. Enough
information is captured after the triggerto place it properly in tracememory . Usually timing measurements are
taken with the trigger in the center trace position . The tracepoint may be delayed up to 9999 seconds afterthe
trigger.

SIMPLE TIMING MEASUREMENTS

The following procedure shows how to make measurements of time-related activity in logic systems. How to
trigger traces of electrical activity and how to compose desired displays and measure activity on the displays
are described in step by step processes.

Activating The Timing Analyzer

1 . Press the SYSTEM key.

2. Press the ROLL down key one time or CURSOR down key two times. This moves the bright bar to the
second analyzer configuration . All channels which can collect timing information are activated for
timing measurements .



Timing Measurements

	

Model 1630A/D/G

No channels are active for state measurements . See figure 6-1 .

System Spec ification------------ ROLL to Change Configuration____
I

State Timing
Channels Channels

27

	

16

Figure 6-1 . Selecting the Timing Analyzer Configuration of
the 1630D (1630A and 1630G have 8 less channels)

3 . Press the RUN key. The analyzer will execute a measurement at the default specification (trigger on
anything), and present a waveform display on screen . This display is at X1 magnification . It shows the
entire 1K memory content on screen . Unconnected timing bits are constant lows . See figure 6-2 .

Timing Waveform Diagram ---------- Data Acquired Oct 27 1982 16 :46

Sample Period
Magnification ®

	

1 .000 NS/div
Magnify About ®

	

10 .00 nS/clk
Cursor Moves ®

	

0.0 u5 x to 0
f 1 1 . 0

B 4

Figure 6-2. Default Timing Measurement For 1630D
(1630A and 1630G have 8 less channels)
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Controlling The Timing Display

1 . Move the cursor to the Magnification field in the Timing Waveform Diagram .

2. Press the NEXT[] key to obtain 4X magnification . This shows a window in the timing memory . One-
fourth of the memory is on screen .

3. Press the ROLL down key to see the window move through the timing memory (display moves across
the screen) .

4. Press the NEXT[] key several times to see the magnifications available . Select a magnification factor
that leaves several waveform transitions on screen .

5. Press and hold the CURSOR right key until the "x" marker movesoutonto thedisplay area . Place the "x"
marker on one of the waveform transitions on the display. The first line above the waveforms on the
right-hand side of the screen shows the measurement of time between the start of the memory and the
position where you placed the "x" (o to x) .

6. Press the NEXT[] key several times to see that magnification of the display occurs around the area in
memory you selected by the positon of 'Y' . See figure 6-3.

Sample Period
Magnification
Magnify About
Cursor Mopes
[ 1 1 0

Timing Waveform Diagram---------- Data Acquired Oct 27 1982 16t46
-1-

100 .0 nS/dig
10 .00 nS/clk
6 .300 pS o to x

Figure 6-3. Magnification Around "x"

7 . Press the CURSOR down key to move the cursor to the Magnify About field.

8 . Press the NEXT[] key to change "x" to "o".

9. Move the cursor up into the Magnification field .

10 . Press the NEXT[] keyseveral times. Notice that display magnification now occurs around the position of
"o" (at the start of the timing memory) .

11 . Select a magnification that leaves the "x" marker on screen .

12 . Press the CURSOR down key to move the cursor to the Cursor Moves field .

13 . Press the NEXT[] key to change "x" to "o" .

6-3
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14 . Press the CURSOR right key and hold it to move the"o" out on thedisplay. Notice the time measurement
indication change as the "o" moves closer to the "x".

15 . Place the "o" marker on another waveform transition on the display.

16 . The time measurement indication on the display will show you the measure of time between the two
waveform transitions you selected using the "x" and "o" markers.

17 . With the cursor in the Cursor Moves field, press the NEXT[] key to obtain the [x&o] indication . With this
selection, the "x" and "o" markers will move together and maintain a constant interval between them .
You can use these two markers together to compare intervals between any two points of interest on the
display.

18 . Move the cursor into the Magnification field and use the NEXT[] key to obtain a X1 display.

19 . Use the CURSOR right and CURSOR left keys to move the "o" and"x" markerstogetherto another set of
waveform transitions on the display.

20 . Place the "x" marker on one of the waveform transitions.

21 . Move the cursor down into the Cursor Moves field and press thePREV[] keyto select Cursor Moves [o].

22 . If the events are not the same distance apart as the first set, use the CURSOR keys to move the "o"
marker alone. You can measure the dimension between the two new waveform transitions.

23 . Press the CURSOR left and CURSOR right keys . Notice that the "o" marker can cross the "x" marker,
and the measurement indication above the traces will correct itself (show "x to o" or "o to x") .

Selecting Trace Positions On The Display

1 . Press the CURSOR down key to move the cursor into the B5 field .

2. Press the PREV[] keyseveral times. You can place anyof the bits from the timing memory at any location
on the display. You can also turn off a display channel, if desired .

3. Press the DELETE key several times. You can eliminate channels from the display, if desired. Note that
the vertical display is magnified when eight or less channels are on screen .

4. Press the INSERT key several times. You can add channels to the display, up to a maximum of 16
channels in non-glitch mode and 8 in glitch mode . See figure 6-4 .

5. Press the blue SHIFT key and DEFAULT . This restores all channels in the display to their original
positions .



Model 1630A/D/G

	

Timing Measurements

Triggering On A Timing Event

2. Press the TRACE key.

Timing Waveform Diagram--------- INSERT to Add Traces --__________
-I-

Sample Period
Magnification
Magnify About
Cursor Moves
f 1 1 0

100 .0 nSidiu
10 .00 nSiclk
6 .310 NS o to x

Figure 6-4. Selecting Waveform Positions On Display

1 . Find a point on the waveform display where two of the channels are high at the same time that one of the
other channels has a transition from low to high (change display magnification, if necessary) . Write
down these three channel numbers and their conditions .

3. Use the CURSOR keys to place the cursor in the row of X's in the Pattern field . This is an AND field . Its
default state is all don't cares. All "1" or "0" specifications that you enter in this field must be met during
the same clock period in order for the timing analyzer to recognize its trigger.

4. Use the CURSOR keys to place the cursor at the points in the Pattern field which correspond to the bits
that you noted as having high states . Enter a "1" from the keyboard in each of these two bits . (BO is the
first bit on the right-hand side of the field .)

5 . Use the CURSOR keys to place the cursor in the Edge field. The Edge field is an OR field. You can
specify recognition of low-to-high transitions, high-to-low transitions, or both transitions in any of the
bits where such selections are available. If any of the selected transitions occurs in any bit during aclock
period, the entire field is satisfied .

6 . Use the CURSOR keys to position the cursor on the point in this field corresponding to the bit you noted
as having a low-to-high transition (BO is on the right-hand side) .

7. If there is a dot in the field where you positioned the cursor, press the NEXT[] keyonetimeto obtain the
rising-edge arrow. If there is an N/A (not available) notation in this field, you will have to return to the
WFORM display and select new channels, a different one with a low-to-high transition and two other
channels that are high, if required . Edge recognition is not available for all of the timing bits . See figure
6-5.
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( Single 1 Trace Mode

Sample Period L 10 n57

[Start 1

	

- - 0080~1u51 '~d[dm

Label> B
Base >

Pattern
And Any
Edge

Valid Pattern . Duration >

Figure 6-5. Triggering On A Pattern And Edge Transition

8 . Press the RUN key. The analyzer will search the incoming activity until it finds a clock period in which

both of the high channels you specified are high and a low-to-high transition occurs in the channel you
selected . Then the analyzer will trigger a trace and fill its memory .

9 . See figure 6-6. Note the vertical, dashed line on the display. This line identifies the trigger point.

10 . Move the cursor up into the Sample Period field and press the NEXT[] key several times.

11 . Press the RUN key to take a measurement using the new sample period .

Timing Waveform Diagram----------Data Acquired Oct 27 1982 16 :55

go! ill, 1101jIMIL4111 1 1 11

!111a1NII11 ;I

	

li~101~,1"I~1II ~I1111 I IiIIIIdLlS1i~ .L'a,111117L11'ILi

TRIGGER
LINE

Sample Period
Magnification
Magnify About
Cursor Moves
I 7 1 n

20 .00 pS/div
200.0 nSiclk
0.0 PS x to a

Figure 6-6. Triggering On A Timing Event
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THE TIMING FORMAT SPECIFICATION

Timing Format Specification [Assignment]

The [Assignment] menu allows you to setup the analyzer to present information in a format that will be useful .
In the [Assignment] menu, you perform two setup assignments : label assignments and threshold
assignments . See figure 6-7 .

LABEL ASSIGNMENTS

Timing Format Specification_____________________________________

Fctivity>

	

Iit 11111 -----I_
Label PoI

LABEL

Figure 6-7. Timing Assignment Format Specification

When the analyzer makes a measurement, it collects the states from all input bits (whether part of a label or
not) . When a label is assigned to a bit, that bit is available to the display. The analyzer cannot place the activity
from a bit on the display unless that bit has a label assigned to it .

A benefit of labeling sets of bits during a timing analysis is that abnormal occurrences can be easily identified,
such as when two handshake lines are high during the same instant of time .

The label capabilities and limitations are as follows :
Maximum no. of labels : 16
Label size :

	

1 to 5 alphanumeric characters .
Label content :
Label polarity :

1 to all bits . Same bit can be included in all labels .
[+] = positive-true ; [-] = negative-true (only affects LIST displays and TRACE
specification) .

Label bit arrangement :

	

(Example of 4-bit label)

HNDSK

POD1 PODO
7 . . . .0

	

7. . ..0

MSB

	

1 1

	

1 1

	

LSB
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Pod Threshold Assignments

The pod threshold capabilities and limitations are as follows:

Pod assignments:

	

Each pod defined separately .
Thresholds available:

	

TTL, ECL, selectable from -9.9 V to +9.9 V, in 0.1 V increments .

Timing Format Specification [User Base]

The [User Base] menu allows names to be displayed in place of numbers when identifying states found on
labeled bits . Different names can identify each of the states, such as "ACTIV" and "INACT" to identify thetwo
states found on the interrupt bit.

The [User Base] capabilities and limitations are as follows:

Max labels on menu :
Label size :
Max names/label :
Name Composition :

Timing Format Specification-------------------------------------

--------------------- Timing
Value D E C F

0000
0001
0010
0011
0100
0010,
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Labels ----------------------

Figure 6-8. Timing User Base Format Specification

8.
1 to 4 bits .
One name for each possible value (16 names on a 4-bit label) .
1 to 5 alphanumeric characters .
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THE TIMING TRACE SPECIFICATION

There are two timing trace modes offered by the analyzer : [Single], and [Continuous] . These twotrace modes

are described separately in the following paragraphs . Figure 6-9 is the timing trace Specification menu .

[Single] Timing Trace Specification

The [Single] trace mode is used to capture a single trace of timing activity for each bit in the timing probepod(s) .
This menu allows selection of sample period, trigger location, trigger activity, and trigger duration .

[Continuous] Timing Trace Specification

In the [Continuous] mode of timing measurement, the analyzer performs a measurement just like in [Single] .

As soon as the measurement is complete and the display is updated, the analyzer begins another

measurement. This will continue until STOP is pressed .

Sample Period :

Trigger Location :

Trigger:
Pattern:
Edge :

Duration :

Trace Point Delay:

LABELS FROM
FORMAT
SPECIFICATION

Figure 6-9. Timing Trace Specification (with [Glitch] Selected)

from one sample every 10 ns to one sample every 500 ms (24 sample period
selections)
[Start], [Center], or [End] (determines amount of pretrigger and posttrigger
time in memory) .
combination of pattern and edge .
"And" field composed of 1, 0, or X logic levels on all bits in all labels .
"OR" field composed of positive-going, negative-going, either-edge, or off [.]
for each capable bit. Bits not capable of edge recognition are identified by
N/A.
from 20 ns to 1 ms (period that pattern must remain stableto be recognized as
trigger) in 1, 2, 5 sequence.
from 0000 ns to 9999 sec after trigger recognition . Max delay depends on
Sample Period selected . Note : the analyzer rounds off the delay entry to the
nearest multiple of four times the selected sample period .
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THE TIMING DISPLAY

The analyzercan present three kinds of displays : waveforms, lists, and XY charts . These displays are described
in this chapter .

Waveform Displays

Figure 6-10 is atypical timing waveform display . It shows the states of six channels during a measurement . The
probe channels shown on the waveform display are identified on the left-hand side of the display by their label
names and numbers which identify bit positions within the label .

Display Content :
Channels on Display :

Display control fields
Sample Period :

Magnification :

Magnify About :
Cursor Moves:

Label Moves:
Bit Labels :

Roll indicator :

"o" Marker

	

"x" Marker

Figure 6-10. Typical Timing Waveform Display

1 to 16 channels (X2 vertical magnification with 8 or less channels .)
Any bit in any position, identified by label name and bit number (if in multi-bit
label) on left-hand side .

10 ns to 500 ms . Sample period may be changed and obtain new traces when in
this menu .
selects from 1X to 40X . Bright bar in dotted line at bottom shows position of
display window in memory .
Moves magnified display window to area around "x" or "o" markers .
Selects "x", "o", or "x&o" markers to be moved by CURSOR keys . Scale at top
shows time period between "o" and "x" on display.
Shift and cursor changes order of labels .
Press NEXT[] key to bring any bit to any point . Press INSERT and DELETE to
add or remove channels. Press CLEAR ENTRY to turn off a display channel .
Press LABEL up-arrow or down-arrow to move a channel up or down on the
display .
arrows in upper right-hand corner indicate whether display window can be
positioned left or right by ROLL keys .
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List Displays

List displays can be obtained when timing measurements are being performed . Figure 6-11 is a typical list of
timing information captured from a logic software system . The time column shows the absolute time interval
between each line of information and the trigger line .

The message "Continuous Trace in Process" appears at thetop of the display when in the [Continuous] trace
mode . In this mode, the analyzer makes a continuous series of single traces, updating the display after it
completes each trace. The content of the list will change after each new trace is completed if the display is
updated with new information . To stop a continuous trace, press the STOP[] key. This causes the analyzer to
complete the trace it has in progress and not to start a new trace.

Timing Listing ------------------- Data Acquired Oct 27 1982 16 :58
1

Figure 5-11 . Typical List Display Of Timing Activity

Display Control Fields
Base :

	

hexadecimal, decimal, octal, binary, ASCII (for labels from 6 to 16 bits), and
user (values assigned in [User Base] menu) . User values not specified are
shown in hexadecimal numbers.

[Mark] :

	

places asterisk beside each line number that has values specified in [Mark]
line .

[Show]:

	

shows only those lines on screen that have values specified in [Show] line .
Line no . :

	

inverse-video field can be changed to any line number in memory . Display
window will shift to area in memory which includes selected line .

Display Information:

	

Blanked while analyzer gathers activity. If timing activity is captured at a slow
rate, top line will show amount of memory still to be filled . After trace
complete, up to 16 lines of activity from memory will be on screen . Every label
defined in Format Specification will be on screen (subject to max screen
width) . Labels can be reordered by placing cursor in the base field under a
label and pressing the blue SHIFT key plus LABEL right-arrow or left-arrow
key.

Roll Indicator:

	

arrow(s) in upper right-hand corner . Indicate whether displaywindow can be
positioned up, down, left, or right by ROLL keys .

Time column :

	

shows absolute time between each sample and trigger line .

LabeI>
Base >

B C D

Time

+0005+ FF04 111 1 +50 .00 nS
+0006 " FF04 111 1 +60 .00 nS
+0007 " FF04 111 1 +70 .00 nS
+0008* FF04 111 1 +80 .00 n5
+0009 " FF04 111 1 +90 .00 nS
+0010 " FF04 111 1 +100 .0 n5
+0011 0604 110 1 +110 .0 n5

0404 100 1 +120 .0 n.S
+0013* 0404 100 1 +130 .0 n5
+0014- 0404 100 1 +140 .0 nS
+0015- 0404 100 1 +150 .0 n5
+0016* 0404 100 1 +160 .0 n5
+0017* 0404 100 1 +170 .0 n5
+0018* 0404 100 1 +180 .0 nS
±0719* 0404 100 1 +190 .0 nS
+0020* 0404 100 1 +200 .0 nS
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Chart Displays

The analyzer can format XY charts of the activity collected from any labeled set of bits . You can use these
charts to see patterns of activity . Figure 6-12 is a typical XY chart for label A (a label composed of four bits) .

"o" Marker

	

'°x' Marker

Figure 6-12 . Typical Timing XY Chart Of A Label

Display Control Fields
Magnification :

	

selects from 1X to 40X . Bright bar on dotted line at bottom shows position of
display window in memory.

Magnify About :

	

Moves magnified display window to area around "x" or "o" markers .
Cursor Moves:

	

selects "x", "o", or "x&o" markers to be moved by CURSOR keys . Scale at top
shows period of time between "x" and "o" on the display.

Max and Min :

	

selects vertical display scale .
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INTRODUCTION

Chapter 7
Interactive State and Timing Measurements

The analyzer can perform simultaneous state and timing measurements when in interactive state and timing

mode . The capabilities of the analyzer are nearly the same as when performing dedicated state or timing

measurements . The analysis mode named as master finds the specified trigger point and arms the second

analysis mode . If thesecond analyzer is set in afree-run mode, it effectively is triggered by the master analyzer .

By using the interactive analysis modes, asynchronous and synchronous signals from the target system may

be correlated .

THE FORMAT SPECIFICATION

The FORMAT Specification menus for [State] and [Timing] will show only the probe bits assigned to each
analysis function . The capabilities and limitations of the Format Specification menus are the same as when

performing state-only or timing-only measurements .

THE TRACE SPECIFICATION

The TRACE Specification for [State] and [Timing] is the same as described in chapter 4 for state

measurements and in chapter 6 for timing measurements except for operating modes and the Master field .

Operating Modes:

	

1 .

	

[Single/Continous/Compare] in the 1630A/D .
2 .

	

[Single/Continous/Edit or Full Compare] in the 1630G .
3 . Both state and timing analyzers operate in the same mode. [Overview]

performance analysis measurements not available in the interactive state/timing
mode.

Master :

	

Selects one analysis function, either state or timing, to look for its trigger before the

other can look for a trigger.

INTERACTIVE STATE/TIMING DISPLAYS

The information available in LIST and WFORM displays is the same as in the dedicated [State] and [Timing]

modes. The XY CHART displays are the same as in dedicated [State] or [Timing] modes. Overview histogram
displays are not available when the analyzer is used for interactive state/timing measurements .

INTERACTIVE STATE/TIMING TRIGGERING

When making a combined measurement, oneof the measurement functions will be designated Masterand the

other one Slave. When a trace begins, the Master will look for its triggerand the Slave will be disabled . When

the Master finds its trigger, it will send the "trigger found" information to the Slave. This will allow the Slave to

look for its trigger.

The trigger points in the state and timing memories will be nearly the same points in time as long as the

measurement function performing as slave has a "don't care" trigger. Except for the trigger point, there will be

no correlation between states stored in the state memory and points of activity stored in the timing memory .
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There is a case where the measurement function performing as Slave will store its trigger before the
measurement function performing as Master. This occurs when the trace point defined for Master is a trigger
condition plus a delay period, and the trigger condition for Slave is "don't care" with no delay. When thetrace

begins, the Master will look for its trigger, and the Slave will be disabled . When theMasterfinds its trigger, it will

send the "trigger found" information to the Slave . The Slave will find and store its trigger immediately, but the

Master will wait until after it has counted its specified delay.

SPECIAL USE FOR STOP KEY

When making an interactive measurement, the state and timing measurement functions must both complete

their measurements before the results of either measurement can be viewed . If one of the functions does not
complete its measurement, the analyzer maydisplay a message such as "waiting for trigger" . If theSTOP key is
pressed, the display of information from the function that was completed can be viewed . The function that
failed to complete will not offer a display because its information will not be meaningful .

MAKING COORDINATED STATE AND TIMING MEASUREMENTS

The following procedure shows how the state and timing measurement functions can perform independent
measurements using separate trigger events at the same time . This procedurealso demonstrates the ability of

one of the measurement function modes (state or timing) to arm the other function to perform its trigger

recognition .

Setup for State and Timing Measurements

1 . Press the SYSTEM key.

7-2

2. Press the ROLL down arrow key to select thecombined state and timing system specification assigning

8 channels to the timing analyzer . Figure 7-1 is the system specification of the 1630D. The 1630A will
have 27 state and 8timing channels assigned in the interactive mode. The 1630G will have 57 stateand 8
timing channels assigned in the interactive mode .

NOTE

The figures in this chapter are taken from the 1630D Logic Analyzer .

System Specification ------------ ROLL to Change Configuration-
--I

State Timing
Channels Channels

Figure 7-1 . Combined State/Timing Analyzer System Configuration for the 1630D
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3. Press the FORMAT key. Set up the [Assignment] menu the same as in figure 7-2 . There are two
differences in this menu in interactive mode : the least significant pod (8 bits) is omitted and the
Multiplex field now has eight fewer bits in the master clock field . The [Relocation] modules have been
set-up as in figure 3-10 .

Slave Clock

	

Master Clock
JKL

	

JKL

Multiplexing Pod4 Pod3 Pod2 Podl

8 . . . . . . .0 8 . . . . . . .0 8. . . . . . .0 7. . . . . .0
Activity>

	

_____lilt __1111111 111111111 11111111
Label Pol

DATA

WR-RD

Figure 7-2. State Assignment Format Specification

4 . Press the TRACE key. The state trace specification will be on screen . See figure 7-3. Set up the trace
specification to trigger when it finds the first occurrence of a state that matches thespecification in row
"a". Move the cursor into the trigger field and press NEXT[], as required, to obtain [a].

5 . Move the cursor down into the ADDRS field in row "a" and enter[TIME]+0011 . Use the NEXT[] key to
obtain [TIME] and the numeric keys to obtain +0011 as in figure 7-3 .

Trace Specification___________________________________ .

In sequence

l Trace Mode

	

Master

Trace at . .® Occurrences of
®while storing

then store

Label> ADDRS

	

ADDRI DATA CMTRL WR-RD MEM10

Figure 7-3. State Trace Specification In State/Timing Measurements
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Executing Coordinated Measurements

7-4

1 . Press the RUN key . The analyzer will find the state you specified as its trigger, and complete a state
trace . If the analyzer does not find its state trigger (TIME+0011 on the 16 address lines of the address
bus), the message "Waiting for State Trigger" will be on screen . In this case, press the STOP key . The
message "Trace Aborted" will be on screen, along with a listing of the last eight transactions before you
pressed the STOP key .

2 . Write down one of the executions shown on the display under the ADDRS label (such as TIME+001 A) .

3 . Press the TRACE key .

4 . Move the cursor down into the row "b" line .

5 . Enter the module name and offset value from step 2 (use keyboard NEXT[] and hexadecimal keys) . See
figure 7-4 .

1E'1 .	1 Trace Specification______________________________-_____

1jjjg1 Trace Mode

	

Master

In sequence
Trace at ®Occurrences of
while storing

then store

Label> ADDRS

	

ADDR1 DRTR CMTRL WR-RD MEMIO
Base >

[TIME 155 ] 1

	

N93fl

	

XX

	

XXXX

	

(XXXXXI
[KEYBO) 555EI 51[18

	

XX

	

XXXX [XXXXXI
[ abs I XXXX XXXX

	

XX

	

XXXX

	

[XXXXXI
abs IEXXXXEXXXXMXXmXXXXIIXXXXXI

Figure 7-4 . State Trace Specification With Trigger In Row "b"

6 . Move the cursor up into the trigger field and press the NEXT[] key to change[ a ]to[ b ] . This sets the
analyzer to trigger when it finds the state in row "b" (the state from step 2) .

7 . Press the RUN key . The analyzer will find the state specified as its trigger, and complete a state trace . It
will show the message "Trace Complete" at the top of the display . The state selected as the trigger will
be on line 0000 .

8 . Press the LIST key several times. Notice that pressing any of the INPUT DISPLAYS and OUTPUT
DISPLAYS keys switches between the state analyzer and timing analyzer .

9 . Press the FORMAT key . Press it a second time, if necessary, to place the [Timing] format specification
on screen .

10 . Check the display of the Activity line . If bit 2 in the timing pod shows no activity, connect bit 2 (the third
line) from the timing probe to any active node in the target system .

11 . Press the TRACE key . See figure 7-5 .

12 . Move the cursor into the Pattern field and enter a pattern of XXXX1X1X (with a binary display base) .
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Trace Specification---_-------__-----------------------

Trace Mode

	

Master

-

	

. [ 10 G]

Cstart I

	

- a n 1 sl - -

	

-
Label> B
Base >

Pattern
And Any
Edge

Valid Pattern Duration >

Figure 7-5. Timing Trace Specification For Combined State/Timing Measurements

13 . Move the cursor down into the Edge field and use the NEXT[] key to enter a positive-going transition
requirement (up arrow) for channel B2 (third from right-hand side) of the timing pod .

14 . Press the RUN key. The state measurement in the analyzer will be completed as before . After the state
trigger has been found, the timing function will search for the timing trigger. If itfindsthetiming trigger,
it will complete its trace and show awaveform display. If it does not find its trigger, the analyzer will show
the message "Waiting for Timing Trigger" on screen . In this case, press the STOP key. Themessage on
screen will show "Trace Aborted" . There will be waveforms displayed.

15 . Press the LIST key two times. The trace list that was completed by the state measurement function will
be displayed. It will show the state trigger on screen, along with other states it captured .

16 . Press the TRACE keytwo times. This will place the trace specification for the timing function on screen .

17 . Move the cursor down into the Pattern field and press and hold the DON'T CARE key until the field is all
"X's". This can also be done by pressing CLEAR ENTRY. Now the timing analyzer trigger will be satisfied
when the first low-to-high edge is found on channel 2 in pod 0.

18 . Press the RUN key. The analyzer will search through the incoming states until it finds the state trigger.
When it finds the state trigger, it will begin capturing states into memory, and at thesame time, it will arm
the timing analyzer to search for its trigger. The timing analyzerwill monitorthe incoming activity until it
finds a rising edge on bit B2 . Then it will store a series of samples of activity to complete its timing
measurement. It will show "Trace Complete" on the top of the screen, and waveforms of timing
information across the display. See figure 7-6.

19 . Press the TRACE key. See figure 7-7.

20 . Move the cursor into the "Master" field and press the NEXT[] key to change [State] to [Timing] . This
makes the analyzer recognize its timing trigger before it can armthe state function to recognize the state
trigger.

21 . Press the RUN key. The analyzer will begin its measurement by looking for the condition that satisfies its
timing trigger. When it finds this condition (rising edge on B2), it starts collecting timing information,
and arms the state measurement function to look for its trigger. The timing analyzer displays its
waveform information on screen while the state function completes its measurement.

22 . Press the LIST key. The display will show a listing of the timing activity . See figure 7-8.

7-5
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23 . Press the LIST key again . The display will change to a listing of the information from the state analysis
function .

Timing Waveform Diagram---------- Data Acquired Oct 27 1982 16 :58
-I-

Sample Period
Magnification ®'

	

100.0 nSidiv
Magnify About

	

10.00 nS/clk
Cursor Moves

	

310 .0 nS o to x

Figure 7-6. Timing Waveform Display

'/] Trace Specificationn______--_--_________________________

Trace Mode

	

Master

Sample Period 11150011W

Trace®01,© After Trigger

Label> B
Base >

Pattern
And Any
Edge

Valid Pattern Duration >

Figure 7-7. Timing Trace Specification With Master [Timing]
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Timing Listing-------------------Data Acquired Oct 27 1962 16 " 58
1

Figure 7-8 . Timing Listing Display

7-7/(7-8 blank)

Label >
Base >

8

Time

-0007* 3904 -70 .00 - nS
-0006* 3904 -60 .00 nS
-0005* 3904 -50 .00 nS
-0004* 3904 -40 .00 nS
-0003* 0104 -30 .00 nS
-0002* 0104 -20 .00 nS
-0001* 2104 -10 .00 nS
+poop FF04 + 0 .0 NS
+0001* FF04 +10 .00 n5
+0002* FF04 +20 .00 nS
+0003* FF04 +30 .00 nS
+0004* FF04 +40 .00 nS
+0005* FF04 +50 .00 nS
+0006* FF04 +60 .00 nS
+0007* FF04 +70 .00 nS
+0008* FF04 +80 .00 nS
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[Peripherals] System Configuration
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[PERIPHERALS] SYSTEM CONFIGURATION

In this menu, the waythe analyzer will interact with peripherals through its interface connectors is set up . The
analyzer clock and beeper are also set from this menu . The analyzer beeps at predetermined points in
operation and when error conditions are detected . If desired, the beeper may be turned off. Figure 8-1 is the
peripherals menu of the 1630A/D . Figures 8-2 and 8-3 are the peripherals menu of the 1630G . Figure 8-3 has
messages and fields pertaining to inverse assemblers and configurations when they have been saved in
internal storage. See Appendix D for more information on storage operations .

1630A/D System [Peripherals] Specification Menu

Clock Set:

System Specification--------------------------------------------

Clock Set : ®ZK®
System Controller : NONE/TALK ONLY

HP-IB Printer Must be Set to LISTEN ONLY
Print Non-waveform Menus in

Rear Panel Port :

Beeper : 1®

I Pulse on State Tracepoint I

Figure 8-1 . 1630AID [Peripherals] System Specification

Chapter 8
The Peripherals Menus

Field used by analyzer to identify when information was captured into memory .
Enter [month] day year hour: minute:second. Once set, this clock will continue to
keep time as long as analyzer power is on .

Print Non-waveform Menus:
Selects code for information transfer to external printer.

[Text] selects information transfer using ASCII codes.

[Graphics] selects information transfer using HP-GRAPHICS codes.
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Rear Panel Port :

	

Selects control signal to be supplied through the rear panel BNC output PORT to an
external device, as follows:

Beeper :

[Pulse on State Tracepoint] - analyzer outputs 15-nsec TTL positive pulse when it
finds state tracepoint .

[High til State Tracepoint] - after run start, analyzer outputs TTL high until it finds
state tracepoint . Then it switches TTL low .

[Low til State Tracepoint] - after run start, analyzer outputs TTL low until it finds
state tracepoint . Then it switches TTL high .

[High on Last Sequence] -analyzer outputs TTL high when it is searchingfor the last
term in a trigger sequence .

[High on Timing Pattern] - analyzer outputs TTL high as long as the timing trigger
pattern occurs for longer than the specified valid pattern duration .

[Constant High] - analyzer outputs TTL high .

when [On], the analyzer will beep whenever it completes a measurement, and
whenever itflashes an error or warning messageon screen . When [Off], the analyzer
will not beep at any time .

1630G System [Peripherals] Specification Menu

System Specification ------------------------------------------

lock

.

Cset :

HP-IL : External Controller
HP- IB :

	

16BOG

	

is controller
Logic analyzer HP-IB address : 00
Printer HP -IB address :
Disc HP-11) address :

	

02 No Disc

Print non-waveform me
-Rear panel port :
Beeper :

Save configuration in internal storage :

Figure 8-2. 1630G System [Peripherals] Specification Menu
Without Internally Stored Information

Clock Set:

	

field used by analyzer to identify when information is captured into memory or
stored on the disc . Enter [month]dayyear hou r: mi nute :second. Once set, this clock
will continue to keep time as long as analyzer power is on . Once anyentry is made in
the clock set field, the entire setting must be properly made.
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HP-IL :
HP-IB :

	

these are controlled by the configuration switches 7 and 8 (the rightmost switches
when looking at the rear panel of the 1630 . If the switch configuration is 00, then the
messages are as follows:

HP-IL: Inactive
HP-113 : 1630G is controller

If the switch configuration is 01, then the messages are as follows:

HP-IL: Inactive
HP-IB: External Controller

If the switch configuration is 10, then the messages are as follows:

HP-IL: External Controller
HP-IB: 1630G is controller

Logic Analyzer HP-IB Address :
displays the two-digit HP-IB address that is set by the configuration switches 1
through 6.

Printer HP-113 Address:

	

defaults to 01, however can be manually set to any mumber between 00 and 30 if no
other instrument is assigned to that address . If the logic analyzer is set to address 01,
then the printer address defaults to 02 .

Disc HP-113 Address:

	

defaults to the lowest available HP-IB address (i .e ., defaults to 2 if logic analyzer is
address 0; otherwise will be at address 0) .

Print Non-Waveform Menus In :
Selects code for information transfer to external printer.
[Text] selects information transfer using ASCII codes.
[Graphics] selects information transfer using HP-GRAPHICS codes.

NOTE

Waveform chart menus are always transmitted in HP-
GRAPHICS code .

Rear Panel Port :

	

selects control signal to be supplied through the rear panel BNCoutput PORT to an
external device, as follows:

[Pulse on State Tracepoint] - analyzer outputs 15 nsec TTL positive pulse when it
finds state tracepoint .
[High until State Tracepoint] -after run start, analyzer outputsTTL high until it finds
state tracepoint . Then it switches TTL low .
[Low until State Tracepoint] - after run start, analyzer outputs TTL low until it finds
state tracepoint . Then it switches TTL high .

[High on Last Sequence]-analyzer outputsTTLhigh when it is searching for the last
term in a trigger sequence .

[Constant High] - analyzer outputs TTL high.

[Constant Low] - analyzer outputs TTL low.

Beeper :

	

when [On], the analyzer will beep whenever it completes a measurement, and
whenever itflashes an error or warning messageon screen . When [Off], the analyzer
will not beep at any time .
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Sy-em Specification ------------------------------------------

CI ool:

	

=:et, :

Print non-waveform men
Rear panel port :
Beeper :

HP-IL : Eternal Controller
HF'-IB : 1S30G is controller
Logic. analyzer HP-IB address : 00
Printer HP-IB address :
Disc

	

HP
-
1B address :

	

02 Ho Disc

Autoload tn ". " erse assembler from ir~t.ernal storag
Hi.rtoloa~d configuration from internal storage :

S-e configuration in internal _storage :

i .-J

Figure 8-3. 1630G System [Peripherals] Specification Menu
With Internally Stored Information

Autoload Inverse Assembler From Internal Storage:
using the PREV[], NEXT[]keys can be toggled between [yes] and [no] . Anytime the
selection to [yes] is made the inverse assemblerthat is stored in memory is loaded to
be active . If [yes] is selected the inverse assembler is automatically loaded the next
time the instrument is powered up .

Autoload Configuration From Internal Storage:
using the PREV[], NEXT[] keys can betoggled between [yes]and [no] . Anytimethe
selection to [yes] is made thepreviously stored configuration in memory is loaded to

be active . If [yes] is selected the configuration is automatically loaded the nexttime
the instrument is powered up .

8-4

NOTE

If "Autoload inverse assembler from internal storage" and
"Autoload configuration from internal storage" are both set
to [yes] at power up, the inverse is loaded and then the
configuration is loaded . If the configuration does not
contain the same format specification as the inverse
assembler, the inverse assembler may not function properly .

Save Configuration In Internal Storage :
using the PREV[], NEXT[] keys [yes] can be selected, at which time the current

configuration is stored in internal storage, then the selection returns to [no] .

If the internal storage is not operating properly when power is applied or when it is attempted to save a

configuration in internal storage, the message "Internal storage failed power-up" will replace the peripherals

menu entries "Autoload inverse assembler from internal storage" and °Autoload configuration from internal

storage" . The peripherals menu entry "Save configuration in internal storage" will still be displayed. If [yes] is

selected, a reset will be attempted on the internal storage before configuration storage commences. During

the reset, the message "WAIT resetting internal storage" will be displayed . If the reset fails, the message

"Internal storage failed power-up" will remain on-screen . If the reset is sucessful, thecurrent configuration will

saved in internal storage. The "Internal storage failed power-up" message will be replaced with "Autoload

configuration from internal storage" .
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INTRODUCTION

Chapter 9

Using HP-113 Or HP-IL Interface

This chapter contains programming instructions for operating the analyzervia HP-113 or HP-IL interfaces . The
HP-113 and HP-IL interface capabilities and device-dependent commands are identical. All operations that can
be obtained by pressing a front-panel key can also be obtained by using the analyzer device-dependent
commands when they are sent over an HP-IB or HP-IL interface from a controller . This chapter provides
detailed information about each of the device-dependent commands and how these commands affect the
analyzer . The command learn strings of the HP 1630A/D and the HP 1630G are different because the 1630A/D
uses HP-IL mass storage and the 1630G uses HP-IB mass storage. Two sections are provided in this chapter to
differentiate the command sets .

HP-113 AND HP-IL INTERFACE CAPABILITIES

The following HP-113 and HP-IL interface functions are implemented in the analyzer.

SERVICE REQUEST (SRQ) - Programmable service request for various conditions specified in the Mask Byte
(MB) command. Reset when status byte read by SERIAL POLL or via SB command .

SERIAL POLLING - The serial poll represents the unmasked status of the machine and is identical to the SB1
response . Status bits are unmasked using the Mask Byte (MB) command . Serial polling is the preferred
method of checking machine status because serial polling will not cause the analyzer to abort any currently
pending output . The "SB" command does cause such aborts .

PARALLEL POLLING - Complete parallel polling capability . Sense bit of ENABLE message is used to
determine whether a service request is indicated by a 1 or 0 on the specified bit. Request is cleared by a serial
poll or by sending SB1 .

GROUP EXECUTE TRIGGER - Executes a measurement similar to pressing the RUN key.

REMOTE/LOCAL/LOCAL LOCKOUT - Complete capability .

INTERFACE CLEAR - Clears the interface to an untalk/unlisten state.

DEVICE CLEAR - Aborts any interface operation and clears input/output buffers.

The analyzer will abort any pending output if it receives a newcommand from the controller before it has been
addressed to send its output . For example, if the controller commands a menu change in theanalyzer before it
addressed the analyzer to talk, the analyzer will abort its status byte message.

KEYBOARD MNEMONICS

The device-dependent commands for keyboard functions are implemented in a mnemonic-per-keystroke
format . Table 9-1 lists the HP-IB and HP-IL command mnemonic for each key. Any key mnemonic can be
followed by an ASCII number that indicates how many times to repeat that key . For example "CD5" will cause
the "Cursor Down" command to be executed five times. Sending thecommand "NX 10" is thesame as pressing
the NEXT key ten times.

To send data keys (i .e ., numeric 0123456789ABCDEFX or alphabetic values) enclose the ASCII
representations of those keys in field delimiters . For example, if a pattern is to be sent after positioning the
cursor to a particular field, send the pattern in field delimiters, i.e ., OUTPUT 700; "(01 XX1533)" . Threedifferent
field delimiters are allowed: ",", and () . Use the same delimiter at the start and end of a field . Mnemonics can be
sent using either upper case or lower case letters . Commands must be delimited by one or more of the
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delimiting characters : semicolon ( ;), carriage return (cr), or linefeed (If) . When any of the delimiting characters
are encounted, following a command, the command will be transmitted . More than one delimiter maybe used
in a string, however, any one will cause the command to be transmitted . The following examples all cause the
command (TC) to be transmitted : TC;, TCcr, TClf, TC;crlf .

NON-KEYBOARD MNEMONICS
The following HP-113 and HP-IL mnemonics command the analyzer to take actions that are not possible from
the keyboard .

BP

CH

DB

DR

9-2

Beep. Sounds analyzer beeper .

SYNTAX: BP ;

- Cursor Home. Moves cursor to known location at upper leftmost field of analyzer display .

SYNTAX: CH ;

SYNTAX: DB;

Table 9-1 . HP-IBIHP-IL Keyboard Mnemonics

Display Blank . Clears analyzer display . For proper operation, the SYSTEM [Configuration] menu
should be on the display when you issue the "DB" command. The word "REMOTE" will not
dissappear from the display . If a trace is in process, the message area of the screen may be
asynchronously updated .

- Display Read . Command causes analyzer to read from display memory, starting from specified row
and column, specified number of characters for transfer to HP-IB/HP-IL interface followed by CR
LF. Inverse video characters are sent as the ASCII character value plus 128 .

SYNTAX: DR <ROW><COL><BYTE-COUNT>;

where BYTE-COUNT has a maximum integer value of 1472 (23 rows x 64 columns)
ROW is integer value with range of 1 to 23
COL is integer value with range of 1 to 64

Key Mnemonic Key Mnemonic

SYSTEM menu SM INSERT IN
FORMAT menu FM DELETE DE
TRACE menu TM
LIST menu LM CLEAR ENTRY CE
WFORM menu WM DEFAULT DM

CURSOR left CL NEXT[ ] NX
CURSOR right CR PREV[ ] PV
CURSOR up CU DON'T CARE
CURSOR down CD
LABEL left LL RUN RN
LABEL right LR RESUME RE
LABEL up LU STOP ST
LABEL down LD PRINT PR

PRINT ALL PA
ROLL down RD
ROLL up RU
ROLL left RL
ROLL right RR
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DW

	

- DisplayWrite . Writes ASCII string of 80 or less characters to analyzer display, beginning at position
specified by row and column .

SYNTAX : DW[I] <ROW><COL> (STRING);

where I is optional parameter specifying that string be displayed in inverse video .

Legal delimiters for STRING are ",", and ( ) .

Using HP-IB or HP-IL Interface

ID

	

- Send Identification code . Causes analyzer to send identification code indicating instrument
configuration followed by CR LF.

SYNTAX : ID ;

where returned value is a string containing the instrument model number ("HP1630A", "HP1630D"
or "1630G") .

HP1630A - (35-channel state, 8 timing)
HP1630D - (43-channel state, 16 timing)
HP1630G - (57-channel state, 8 timing)

KE

	

- Send buffered key . Causes analyzer to send key mnemonic or alphanumeric character followed by
CR LF for any key (refer to table 9-1) that has been pressed while in remote mode . Buffer saves up to
the last 15 key presses . If no keys have been pressed, the analyzer returns double questions marks

SYNTAX: KE;

MB

	

- Set service request mask byte . Enables SRO, PP response, and bits in the serial poll and SB1
registers specified in argument . Mask byte is set to 0 at power-on, disabling any service requests .

SYNTAX: MB <mask-value>;

where mask-value is an ASCII integer (i .e ., 0 to 255) in decimal format . A service request (SRO)
will be generated if the mask bit for a condition is set to one and that condition occurs . The mask bit
positions are :

Bit 4 (16) = Not Busy
Bit 5 (32) = Error in Last Command

PU

	

-Power-up . Defaults all instrument menus. Buffered keys, SRO, PP and status bytes are unmodified .

SYNTAX: PU ;

RST

	

- Reset. Reset analyzer to power-up condition as if power was cycled . A one second delay is
recommended after RST prior to sending any other remote commands .

SB

	

-Status Byte . Returns analyzer status byte to controller on next read . One of four status bytes maybe
requested . Status bytes are returned as a single byte without termination . The character decimal
value returned represents the status .

SYNTAX : SB N ;

where N is an integer value from 1 to 4 . If argument N is omitted, the default condition is status byte
1 . Requesting status byte 1 or executing a serial poll resets the SRO and PP response and clears the
bits in the serial poll or SB1 register .

Bit 0 ( 1) = Print Complete
Bit 1 ( 2) = Measurement Complete
Bit 2 ( 4) = Slow Clock
Bit 3 ( 8) = Key Pressed (Front Panel Request)
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Same as status byte 1 .
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Status Byte 1 - Machine status (of bits currently enabled by Service Request Mask Byte) .

Status Byte 2 - Machine status of all bits regardless of the service request mask byte . These bits are
cleared when the condition causing the bit to be set is cleared .

Status Byte 3-Trace status consisting of the service request mask byte . Status is cleared on trace in
progress . Q2 represents bits B4 through B7 . Q1 represents bits BO through B3.

Status byte 4 - Controller error codes indicating error condition or action required from controller .

Error Code =

4 - value not allowed
8 - use NEXT[ ] PREV[ ] keys
9 - numeric entry required
10 - use hex keys
11 - use alphanumeric keys
13 - requires correction first
15 - DON'T CARE not allowed
16-use0or1
17 - use 0, 1, or DON'T CARE
18-use0thru7
19 - use 0 thru 7 or DON'T CARE
20-use0thru3
21 - use 0 thru 3 or DON'T CARE
22 - value is too large
24 - use CHS key

30 - maximum INSERTs used
40 - disc contains non-HP1630 data
41 - CRC does not match
47- illegal name file
48 - duplicate HP-113 address
49- reload disc first
50- storage operation aborted
51 - file not found
58 - in controller command
60- write protected disc
61 - RESUME not allowed
62- invalid in this trace mode
82- incorrect revision code

0 - No Trace Taken Q1 = 0 - Not Active (no measurement
1 - Trace in Progress in progress)
2 - Measurement Complete 1 - Waiting for State Trigger Term
3 - Measurement Aborted 2 - Waiting for Sequence Term #1

3 - Waiting for Sequence Term #2
4 - Waiting for Sequence Term #3
5 - Waiting for Time Interval End Term
6 - Waiting for Time Interval Start Term
7 - Slow Clock
8 - Waiting for Timing Trigger
9 - Delaying Timing Trace
10 - Timing Trace in Progress

Bit 0 ( 1) = Print Complete
Bit 1 ( 2) = Measurement Complete
Bit 2 ( 4) = Slow Clock
Bit 3 ( 8) = Key Pressed (Front Panel Request)
Bit 4 (16) = Not Busy
Bit 5 (32) = Error in Last Command
Bit 6 (64) = Reserved for indicating Service Request
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LEARN STRING COMMANDS

The following learn string commands instruct the analyzer to transmit its internal configuration, state
acquisition data, and/or timing acquisition data to the controller . Learn string commands provide a means of

saving configurations and acquisition data for later use and analysis . Measurement configurations can be
stored and reloaded to repeat complex measurements . Likewise, acquisition data can be returned to the

analyzer for analysis at a more convenient time . You need only transmit the learn string back to theanalyzer to

restore configuration or an acquisition . The learn string is transmitted asa receive learn string, that is, nothing
need be added or changed in the learn string in order to return it to the logic analyzer .

Each learn string contains the proper mnemonic header (RS, RT, RA) to receive state or timing data, a binary
byte-count word, the binary data, and two Cyclic Redundancy Check (CRC) bytes. The binary byte-count
word, returned most significant byte (MSB) first and least significant byte (LSB) last, givesthenumberof bytes
contained in the binary data file, including the two CRC bytes but not the byte count word or the mnemonic.

Data Formats

Real data is transmitted in one of the following formats. The format type is indicated by abbreviation in the
syntax contents column for each learn string .

(A) - ASCII data

(B) - BCD (binary coded decimal) data

( I ) - Integer data (if multi-byte MSB first, LSB last)

(R) - Real data (in floating point decimal format)

(S) - Switch (Boolean data) O=False, 7-'0 (not 0)=True

(T) - Time

	

Byte 0

	

Byte 1

(W) - Wide special nine byte internal structure in 1630G.
- Wide special six byte internal structure in 1630A/D.

Date/Time Information

0-1 0-ns
1 -2 1 -us
2-5 2-ms
3-10
4-20
5-50
6-100
7-200
8-500

Each of the learn strings contain month, day and time information. This data is formatted as follows:

Month -

	

(I) defined using one byte and is an integer value 0 through 11
where 0 = January, 1 = February, etc.

Day -

	

(B) defined using one byte containing two BCD digits .

Hour -

	

(B) defined using one byte containing two padded BCD digits .

Minute -

	

(B) defined using one byte containing two padded BCD digits .

Second-

	

(B) defined using one byte containing two padded BCD digits .

Year -

	

(I) defined using two bytes representing one 16 bit integer transmitted as MSB first and LSB
last .

All data that contains more than one byte in the string is transmitted MSB first and LSB last .

9-5
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Data Formatting Examples

The following examples are intended to demonstrate decoding of various learn string bytes that are coded in
different formats. The bytes are sent from the logic analyzer over the HP-IL cable or the HP-113 bus . These
examples assume HP-113 use with an HP Series 200 controller with Basic 2.0 Language Operating System .

ASCII (A) Format

ASCII format is used at various points in many of the logic analyzer learn strings. One usage of the ASCII
format is in the State Label Overview Learn String . The last five bytes in each 23 byte interval range represent
the state label name formatted in ASCII .

When the following commands are sent from a Series 200 controller to the logic analyzer, the State Label
Overview Learn String will be received by the controller . (This example assumes the logic analyzer is in the
State Label Overview trace mode and has completed an acquisition .)

Output @Logic-analyzer using "#, K";"TS ;"
Enter @Logic-analyzer using "%,-K";S$

Byte positions 40-44 are the byteswhen translated to ASCI I and then alpha characters give thename of the first
state label range (a total of eight characters are allowed) . For instance, if the first range name is "DELAY",
bytes 40-44 would be represented :

Parameter:

	

State assignment label name (State Label Overview Learn String)
Byte Position :

	

Byte 40

	

Byte 41

	

Byte 42

	

Byte 43

	

Byte 44
ASCII :

	

D

	

E

	

L

	

A

	

Y
Hexadecimal: 44 45 4C 41 59
Decimal :

	

68 69 76 65 89

Binary Coded Decimal (B)/Integer (I) Formats

The most common usage of the binary coded decimal and integer formats is the encoding of the Date/Time
settings . The precise byte positions of these parameters within the particular learn string is in the learn string
listing. The interpretation of this information is given in the following example. The byte positions are from a
State Trace Learn String which are bytes 5 through 11 in the learn string . The Date/Time is August 28, 1985 at
10:50:07.

Interpreting the hexadecimal representations for month, day, hour, and second are straightforward . The
month is represented from O to 11 as described for month in Date/Time Information previously in this chapter.
However, the integer decoding for the year is not as apparent . It can be regarded as having the MSB (most
significant byte) coming first as follows:

Byte Position :

	

Byte 10

	

Byte 11
Hexadecimal :

	

0 7

	

C 1
Binary :

	

0000 0111

	

1100 0001
163 162

	

161 160

( 7 X 162) + (12 X 161) + (1 X 160)

	

=

	

1985

Parameter: Month Day Hour Min . Second Year Year
Byte Position : 5 6 7 8 9 11 11
Format : (B) (B) (B) (B) (B) (I) (I)
Hexadecimal : 07 28 10 50 07 07 C1
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Real Data (R) Format

Data that is structured using the floating point system is indicated with the abbreviation (R) in the contents
column of the learn string . The floating point format used in the learn strings consists of 32 bits as shown in the
following arrangement .

BYTE 0

	

BYTE 1

	

BYTE 2

	

BYTE 3

EEEEEEES . MMMMMMMM MMMMMMMM MMMMMMMM

Where:
EEEEEEE = 7-bit 2's Complement Power of 2

S = Sign of Mantissa (O=Positive, 1=Negative)
M . . . . . M = 24-bit Unsigned Mantissa (Fraction)

NOTE

When acquisition is timing trace, this number refers to number of marks or
number of sample period intervals .

The floating point format is an efficient method of representing large numbers using minimum memory space .
The interpretation of a particular parameter using real format is dependent on the context of the parameter . A
real number for a parameter involving "time" must be multiplied by a standard time increment which is peculiar
to that learn string . An example is in the Timing Trace learn string where the real numbers obtained must be
multiplied by the sample period to obtain the proper time . However, in the State Time Interval Overview Learn
String, the number obtained is always in seconds which is essentially the same as multiplying by one.

In a case where a parameter does not involve time, the decoded real number is directly translatable . This is
evident in the Timing Trace Learn String parameter for the number of marks or runs.

The following example is from a State Time Interval Learn String . A run was made which acquired a total of 76
samples in 145.5 jsec .

The first byte (byte 14) is the exponent and is decoded as:

indicates positive number

indicates binary power of 27

The least significant bit in binary representation of the byte indicates the number is positive . The remaining
seven bits are then considered a separate binary number which, in this case equals seven. There are two ways
to interpret remainder of the number (bytes 15 through 17) .

Hexadecimal : 0 E
Binary : 0000 1110

0000 0111
(EXPONENT): 0 7

Parameter: Total Number of States
Byte Position : 14 15 16 17
Format : (R) (R) (R) (R)
Hexadecimal : 0 E 98 00 00
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The first wayto interpret the remaining number is to use the floating point translation which can be generalized
as :

(The mantissa is always a fraction less than one.)

In this case, the binary point is assumed left of byte 15 . The mantissa could then be represented in decimal as
follows:

Byte Position :

	

Byte 15

	

Byte 16

	

Byte 17
Hexadecimal :

	

9 8

	

0 0

	

0 0
Binary :

	

1001 1000

	

0000 0000

	

0000 000

Decimal :

	

(1X2-14) + (1X2-4) + (1X2-5) = .594 = (MANTISSA)

Therefore, the equation (MANTISSA) X 2(EXPONENT) reveals:

Anothermethod of decoding this number is to move the binary point to the right the same number of places as
the exponent indicates. Then, interpret the binary number directly as a number greater than one as indicated
below.

Hexadecimal:

	

9 8 0 0 0 0
Binary :

	

.1001	1 1000

	

0000 0000

	

0000 0000

9-8

7 places

(MANTISSA) X 2 (EXPONENT)

( .594) X 2(7) = 76 runs

1001100=64+8+4=76 runs

1 X 2-5

1 X 2-4

1 X 2-14

The exponent is a 7-bit 2's complement number, therefore, positive value exponents are not required to be
converted to normal binary since they are the same . However, a negative exponent value must first be
translated to normal binary representation before interpreting the exponent as a negative number.

The following example of the State Time Interval Overview Learn String parameter for Total Time
demonstrates a negative value exponent .

Parameter:

	

Total Accumulated Time (State Time Interval Overview Learn String)
Byte Position :

	

18

	

19

	

20

	

21
Format :

	

(R) (R) (R) (R)
Hexadecimal :

	

E8 98 91 5E
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Referring to the real format arrangement example, byte 18 is the exponent byte . Byte 18 is decoded as :

Sincethe binary point is to the left of byte 19, the first place to the right is 2-13 . The rest of the number (bytes 19
through 21) can be translated as follows:

Byte 19

	

Byte 20

	

Byte 21
Hexadecimal: 9 8 9 1 5 E
Binary :

	

1001 1000

	

1001 0001

	

0101 1110
L.-1 X 2-35
~1 X 2-34

1 X 2-33
1 X 2-32
1 X 2-30
1 X 2-28
1 X 2-24
1 X 2-21
1 X 2-17
1 X 2-16
1 X 2-13

The sum of the entire column to the right is 145.44 Asec total accumulated time .

Time (T) Format

Another example involving the Timing Trace Learn String illustrates the prior discussion pertaining to
multiplication by a standard time increment. In this example, the timing trace was acquired with a 10 nsec
sample period with a mean time between the x and o cursors of 1 .52 btsec.

Parameter:

	

Sample Period (Timing Trace Learn String)
Byte Position :

	

11

	

12
Format :

	

(T)

	

(T)
Hexadecimal:

	

03

	

00

From the listing for time in the Data Format section of this chapter, this translates to 10 nsec .

Parameter:

	

Mean Time Between Cursors (Timing Trace Learn String)
Byte Position :
Format :
Hexadecimal:
Binary :

24
(R)

1 0
0001 0000

25
(R)

9 8
.1I	001

	

1
A

8 places

positive number

10011000=128+16+8=152

At 10 nsec : 152 X 10 nsec = 1 .52 usec mean time between cursors.

9-9

26 27
(R) (R)

9 4 7 B
1001 0010 0111 1011

Hexidecimal: E 8
Binary : 1110 1000

L-indicates number is positive
indicates exponent is negative

7-bit 2's complement : 111 0100
Invert : 000 1011
Add one: +1

Exponent : 0001 1100 = -12
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HP 1630A/D LEARN STRING COMMANDS

TC - Transmit Configuration Learn String

The Transmit Configuration Learn String command causes the 1630A/D analyzer to transmit a string
containing its configuration data plus two CRC bytes.

Learn String Format:

SYNTAX : TC;

Starting

	

Byte Number
Position Of
In String

	

Bytes

	

Contents

NOTE

The binary value of these bytes is the number of bytes to follow including the CRC bytes . This value is
transmitted as MSB first and LSB last . The number of bytes transmitted is 4284 .

TS - Transmit State Acquisition Learn String

The Transmit State Acquisition Learn String command causes the 1630A/D analyzer to transmit a string
containing its state measurement data plus two CRC bytes . The measurement data consists of state trace data,
state label overview data, or time interval overview data .

The actual state data (trace, label overview, or time interval) is transmitted in the following manner. The first
five bits of the MSB is internal . The three least significant bits of the MSB correspond to data from Pod 4 bit 8,
etc ., as shown below .

Pod 4

	

Pod 3

	

Pod 2

	

Pod 1

	

Pod 0
I

	

I

	

II

	

II

	

II

	

II

	

I
XXXXX8765432108765432108765432107654321076543210

101-0 I-0-1

	

>!-->I-
Byte 0

	

Byte 1

	

Byte 2

	

Byte 3

	

Byte 4

	

Byte 5
-27 state channels

-0--35 state channels
-E-43 state channels

There are four bytes per state for 27 state channel data, five bytes per state for 35 state channel data, and six
bytes for 43 state channel data .

1 2 (A) RC (Receive Configuration Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 4284 ( ) Configuration Data

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
4287 2 (I) CRC bytes
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HP 1630A/D Learn String Format (for State Trace Data) :

SYNTAX: TS ;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

Note

The binary value of these bytes is the number of bytes to follow including the
CRC bytes. This value is transmitted as MSB first and LSB last . The maximum
number of bytes that can be transmitted is 4111 for 27 channels and 5135 for 35
channels .

1 2 (A) RS (Receive State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I,B) Date/Time information
12 1 Internal
13 1 (I) Type of Data (0 = State Trace Data)
14 1 (I) Number of state channels
15 2 (I) Number of valid states captured
17 2 (I) State Trace Point
19 N (I) Data Acquired

N '= (Number of Valid States) M
Where : M = 0 if no state channels .

M = 4 if 27 state channels .
M = 5 if 35 state channels .
M = 6 if 43 state channels .

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
N + 19 2 (I) CRC
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HP 1630A/D Learn String Format (for State Label Overview)

SYNTAX : TS ;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

NOTE

The binary value of these bytes is the number of bytes to follow including the
CRC bytes . This value is transmitted as MSB first and LSB last . The maximum
byte count is 154 .

Model 1630A/D/G

1 2 (A) RS (Receive State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I,B) Date/Time information
12 1 (I) Type of Data (1 = State Label Overview)
13 8 Internal
21 184 (I) Data acquired from 8 state label ranges-

fewer bytes if less than 8 ranges

Each state label range contains :
2 Internal
4 (R) Number of samples in this range
6 (W) End address of this range
6 (W) Start address of this range
5 (A) The five character name of this range

205 5 (A) State assignment label (ADDRS, STAT, etc.)
210 6 Internal
226 4 (R) Total number of samples taken (excluding

"Other" bucket)
220 4 (R) Number of samples in "Other" bucket

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
222 2 (I) CRC



Model 1630A/D/G

	

Using HP-113 or HP-IL Interface

HP 1630A/D Learn String Format (for Time Interval Overview)

SYNTAX : TS ;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

NOTE

The binary value of these bytes is the number of bytes to follow including the
CRC check bytes. This value is transmitted as MSB first and LSB last . The
maximum byte count is 154.

1 2 (A) RS (Receive State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I,B) Date/Time information
12 1 (I) Type of Data (2 = State Time Interval)
13 4 (R) Total Number of States
17 4 (R) Total Accumulated Time
21 4 (R) Minimum interval found
25 4 (R) Maximum interval found
29 4 (R) Average time of interval
33 4 (R) Time of last interval acquired
37 8 Internal
45 112 (I) Data acquired from 8 time interval ranges-

fewer bytes if less than 8 ranges

Each time interval range contains :
2 Internal
4 (R) Number of samples in this range
4 (R) End time of this range
4 (R) Start time of this range

157 2 (I) CRC
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TT - Transmit Timing Acquisition Learn String

The transmit timing acquisition learn string command causes the analyzer to transmit a string containing its
timing measurement data plus two CRC bytes . Glitch information will also be transmitted if the analyzer is in
the glitch mode of operation .

The actual timing data is transmitted as in the following manner :

HP 1630A/D Learn String Format (for Timing Trace)

9- 1 4

SYNTAX: TT;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

1 byte per record for 8 timing channels
2 bytes per record for 16 timing channels

I Pod 1

	

I I Pod 0 I
7654321076543210

I

	

II

	

I
Byte 0 I I

	

Byte 1

	

I
I

	

18 Chan
I

	

16 Chan

When the contents of the acquisition is formatted as real data (R), the number refers to number of marks or
number of sample period intervals .

Note

The binary value of these bytes is the number of bytes to follow including the
CRC bytes . The maximum binary number, if the memory is full, is 2065 for 16
channels and 1041 for 8 channels .

With partial memories, the binary value of these bytes will include the last word in memory plustwo CRC bytes .

1 2 RT (Receive Timing Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 1 (I) Number of timing channels
6 2 (I) Number of valid timing states
8 2 (I) Index of the tracepoint state
10 1 (S) Glitch mode on
11 2 (T) Sample period
13 7 (I,B) Date/Time information
20 N (I) Data File

Where N = (Number of records) " M
M = 1 byte per record for 8 channels
M = 2 bytes per record for 16 channels

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
N + 21 2 (I) CRC
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TE - Transmit Everything Learn String

The transmit everything learn string command instructs the analyzer to transmit the following data in the listed
sequence : (1 ) configuration learn string, (2) state data acquisition learn string, and (3) timing data acquisition
learn string . Refer to the TC, TS, and TT command descriptions for learn string formats . The maximum number
of bytes will be the sum of the bytes of the individual commands . The maximum number of bytes (4284) will
occur in the combined State/Timing Mode.

DATA TRANSFER TERMINATION

Binary transfers of data are terminated by setting EOI true with the last byte transferred . Non-binary transfers
are terminated by sending CR LF with EOI true .

HP1630G LEARN STRING COMMANDS

TC - Transmit Configuration Learn String

The transmit configuration learn string command causes the HP 1630G analyzer to transmit a string containing
its configuration data plus two CRC bytes .

HP 1630G Learn String Format for Transmit Configuration

NOTE

The binary value of these bytes is the number of bytes to follow including the
CRC bytes . This value is transmitted as MSB first and LSB last . The number of
bytes transmitted is 5476 .

TS - Transmit State Acquisition Learn String

The transmit state acquisition learn string command causes the HP 1630G analyzer to transmit a string
containing its state measurement data plus two CRC bytes . The measurement data consists of state trace data,
state label overview data, time interval overview data, time positional data, or linkage overview data .

The actual state data (trace, label overview, time interval, time positional, or linkage overview) is transmitted in
the following manner . The first seven bits of the MSB are internal . The last two least significant bits of the MSB
correspond to data from Pod 7 bit 9, etc ., as shown below .

9- 1 5

SYNTAX : TC ;

Starting Byte Number
Position Of
In String Bytes Contents

1 2 (A) RC (Receive Configuration Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 5476 Configuration Data

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
5476 1 Revision Code
5477 2 (I) CRC bytes
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TS - Transmit State Acquisition Learn String

The transmit state acquisition learn string command causes the HP 1630G analyzer to transmit a string
containing its state measurement data plus two CRC bytes. The measurement data consists of state trace data,
state label overview data, time interval overview data, time positional data, or linkage overview data .

The actual state data (trace, label overview, time interval, time positional, or linkage overview) istransmitted in
the following manner . The first seven bits of the MSB are internal . The last two least significant bits of the MSB
correspond to data from Pod 7 bit 9, etc ., as shown below .

9-1 6

Pod 7

	

Pod 6

	

Pod 5

	

Pod 4

	

Pod 3

	

Pod 2

	

Pod 1
I

	

II

	

II

	

II

	

II

	

II

	

II

	

I
XXXXXXX98765432109876543210987654321087654321087654321087654321076543210

Byte 0

	

Byte 1

	

Byte 2

	

Byte 3

	

Byte 4

	

Byte 5

	

Byte 6

	

Byte 7

	

Byte 8
57 state channels
65 state channels

There are nine bytes per state for 57 state channel data, and eight bytes per state for 65 state channel data .

HP 1630G Learn String Format (for State Trace Data)

SYNTAX : TS ;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

Note

The binary value of these bytes is the number of bytes to follow including the
CRC bytes . This value is transmitted as MSB first and LSB last . The maximum
number of bytes that can be transmitted is 5689 for 57 channels and 6204 for 65
channels .

1 2 (A) AS (Accept State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I,B) Date/Time information
12 1 (S) This is time positional data
13 1 (S) Count all states, not time between states
14 1 (S) Counter values already converted to floating point
15 4 (R) Time positional measurement period in seconds
19 1 (S) Overview was program activity, not all states
20 1 (S) Type of Data (0 = State Trace Data)
21 1 (I) Number of state channels
22 2 (I) Number of valid states acquired
24 2 (I) Index of the tracepoint state
27 N (I) Data Acquired

N '= (Number of Valid States) M
Where: M = 0 if no state channels .

M = 11 if 57 state channels .
M = 12 if 65 state channels .

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
N + 28 2 (I) CRC
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HP 1630G Learn String Format (for State Label Overview)

SYNTAX: TS ;

Starting Byte

	

Number
Position Of
In String -

	

Bytes-	Contents

NOTE

The binary value of these bytes is the number of bytes to follow including the
CRC bytes . This value is transmitted as MSB first and LSB last . The maximum
byte count is 280 .

1 2 (A) AS (Accept State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I,B) Date/Time information
12 1 (S) This is time positional data
13 1 (S) Count all states not time between states
14 1 (S) Counter values already converted to

floating point
15 4 (R) Time positional measurement period

in seconds
19 1 (S) Overview was program activity, not

all states
20 1 (I) Type of Data (1 = State Label Overview)
21 8 Internal
29 184 (I) Data acquired from 8 state label ranges-fewer

bytes if less than 8 ranges

Each state label range contains :
2 Internal
4 (R) Number of samples in this range
6 (W) End address of this range
6 (W) Start address of this range
5 (A) The five character name of this range

261 5 (A) State assignment label (ADDRS, STAT, etc.)
266 6 Internal
275 4 (R) Total number of samples taken (excluding

"Other" range)
279 4 (R) Number of samples in "Other" range

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
283 2 (I) CRC
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HP 1630G Learn String Format (for Time Interval Overview)

SYNTAX : TS ;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

NOTE

The binary value of these bytes is the number of bytes to follow including the
CRC check bytes . This value is transmitted as MSB first and LSB last . The
maximum byte count is 162 .

Model 1630A/D/G

1 2 (A) AS (Accept State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I,B) Date/Time information
12 1 (S) This is time positional data
13 1 (S) Count all states, not time between states
14 1 (S) Counter values already converted to

floating point
15 4 (R) Time positional measurement period

in seconds
19 1 (S) Overview was program activity, not

all states
20 1 (I) Type of data (2 = State Time Interval)
21 4 (R) Total number of samples
25 4 (R) Total accumulated time
29 4 (R) Minimum interval found
33 4 (R) Maximum interval found
37 4 (R) Average time of interval
41 4 (R) Time of last interval acquired
45 8 Internal
53 112 (I) Data acquired from 8 time interval ranges-

fewer bytes if less than 8 ranges

Each time interval range contains :
2 Internal
4 (R) Number of samples in this range
4 (R) End time of this range
4 (R) Start time of this range

165 2 (I) CRC
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HP 1630G Learn String Format (for Time Positional Overview)

SYNTAX: TS ;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

NOTE

The binary value of theses bytes is the number of bytes to follow including the
CRC bytes . This value is transmitted as MSB first and LSB last . The maximum
byte count is 12300 .

1 2 (A) AS (Accept State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I,B) Date/time information
12 1 (S) This is time positional data
13 1 (S) Count all states, not time between states
14 1 (S) Counter values already converted to

floating point
15 4 (R) Time positional measurement period

in seconds
19 1 (S) Overview was program activity, not

all states
20 1 (I) Type of data (3 = Time Positional Overview)
21 1 (I) Number of state channels
22 2 (I) Number of valid states acquired
24 2 (I) Index of tracepoint state
26 1 (S) Count all states, not time between states
27 N Data acquired

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
N + 27 2 (I) CRC
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HP 1630G Learn String Format (for Linkage Overview)

Syntax : TS;

Starting Byte

	

Number
Position Of
In String

	

Bytes

	

Contents

Model 1630A/D/G

NOTE

The binary value of these bytes is the number of bytes to follow including the
CRC check bytes . This value is transmitted as MSB first and LSB last . The
maximum byte count is 122 .

1 2 (A) AS (Accept State Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 7 (I/B) Date/time information
12 1 (S) This is time positional data
13 1 (S) Count all states, not time between states
14 1 (S) Counter values already converted to

floating point
15 4 (R) Time positional measurement period

in seconds
19 1 (S) Overview was program activity, not

all states
20 1 (I) Type of data (4 = State Linkage Overview)
21 4 (B) Total number of samples taken
25 4 (R) Total number of linkage events found
29 8 Internal
37 N Data acquired

N = (Number of valid states) * M
Where: M = Number of linkage events

Each linkage event contains :
2 Internal
4 (R) Number of samples in this linkage event
5 (A) the name of this linkage event

CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE
N + 37 2 (I) CRC
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TT - Transmit Timing Acquisition Learn String

The transmit timing acquisition learn string command causes the HP 1630G analyzer to transmit a string

containing its timing measurement data plus two CRC bytes . Glitch information will also be transmitted if the
analyzer is in the glitch mode of operation .

The actual timing data is transmitted as in the following manner:

1 byte per record for 8 channels

Pod 0
76543210
Byte 0
8 chan

When the contents of the acquisition is formatted as real data (R), the number refers to number of marks or
number of sample period intervals .

HP 1630G Learn String Format (for Timing Trace Learn)

SYNTAX: TT ;

Starting Byte

	

Number
Position Of
In String-

	

Bytes

	

Contents

Note

The binary value of these bytes is the number of bytes to follow including the CRC bytes . The
maximum binary number, if the memory is full, is 10491 for 8 channels . With partial memories,
the binary value of these bytes will include the last word in memory plus two CRC bytes .

1 2 (A) AT (Accept Timing Command)
3 2 (I) Binary byte count (refer to Note)

CRC STARTS ACCUMULATING WITH NEXT BYTE
5 1 (I) Number of timing channels
6 2 (I) Number of valid timing states
8 2 (I) Index of the tracepoint state
10 1 (S) Glitch mode on
11 2 (T) Sample period
13 7 (I,B) Date/Time information
20 2 (I) Number of units to start trace after trigger
22 1 (I) Units for byte 20 (0=ns, 1=us, 2=ms, 3=s)
23 4 (R) Valid pattern duration
27 1 (S) State was master
28 N (I) Data File

Where: N = Number of records
CRC STOPPED ACCUMULATING WITH PREVIOUS BYTE

N + 28 2 (I) CRC
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TE - Transmit Everything Learn String

The transmit everything learn string command instructs the analyzerto transmit thefollowing data in the listed
sequence : (1) configuration learn string, (2) state data acquisition learn string, and (3) timing data acquisition
learn string . Refer to theTC, TS, and TT command descriptions for learn string formats . The maximum number
of bytes will be the sum of the bytes of the individual commands. The maximum number of bytes (5476) will
occur in the combined State/Timing Mode .

DATA TRANSFER TERMINATION

Binary transfers of data are terminated by setting EOI true with the last byte transferred . Non-binary transfers
are terminated by sending CR LF with EOI true .
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Delaying - This message pertains to a trace in progress .

Appendix A
Display Messages

This appendix lists and defines each of the status, error, and prompt messages that the analyzer presents on
screen .

All names must be unique -This message is displayed when a name has been created that is identical to one of
the other names already in use on that menu .

At least 1 clock edge required - This message is displayed when the CLOCK field in the state FORMAT
specification is set up so that no clock line is active .

Continuous trace in process -This message is displayed when the analyzer has a continuous trace in process,
such as during the execution of an overview measurement .

Data acquired Month, Day, Year, Time-This message indicates when the current trace data was acquired . The
initial setting is filled in from the clock set in the system peripherals menu . If the clock was not set when the
trace was taken, this message will not be displayed at all .

Delay too big for sample period - This message is displayed when a trigger delay is selected, in the timing
TRACE specification, that is too long for the analyzer to measure using its present sample period selection .

DELETE to remove field-This message is displayed on menus which have all available fields assigned, such as
when the state [Assignment] menu of the FORMAT specification has8labels assigned . This message prompts
to delete fields from a full menu .

DELETE(write) / DEFAULT required - This message is displayed when an entry has been made in the
highlighted file description line . Either press the DELETE key to write the instrument configuration to that tape
file, or press the DEFAULT key to return the edited line to its previous unedited condition .

Each label must have a name-This message is displayed when INSERT is pressed to create a new label, before
making any entry into the field for naming that new label .

ERROR cassette contains non HP1630 data - This message is displayed when the analyzer reads directory
information that is not as written by the analyzer . The tape can be erased and reformated if it is still to used with
the analyzer .

ERROR configuration too complex - The current state of the analyzer is too complex to be stored in internal
storage . Simplify the analyzer configuration before retrying the operation . The power-up configuration is the
simplest of all .

ERROR CRC does not match - This message is displayed when the Cyclic Redundancy Check (CRC) value
read in during a learn string or down-loaded program did not match the CRC value calculated by the analyzer
when it received the data . Could also mean an attempt was made to load an inverse assembler from internal
storage that was corrupt .

ERROR directory full - the directory on the currently inserted disc has no more room for entries . Delete
unwanted files before attempting to store to this disc .

ERROR disc changed - The disc has been changed since the last INSERT to check for disc was performed .
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ERROR disc failure - The disc drive logic has failed . Indicates possible problems with the disc drive .

ERROR disc is not LIF disc -The disc inserted in the addressed unit is not in an appropriate format. Discs used
by the 1630G must be in LIF (Logical Interchange Format) .

ERROR disc is write protected - A write, delete, or format operation was attempted on a write protected disc .

ERROR disc operation aborted - A disc operation was stopped prematurely .

ERROR disc unformatted - The currently inserted disc is unformatted . It must be a LIF (Logical Interchange
Format) disc .

ERROR DON'T CARE not allowed - This message is displayed when the DON'T CARE key is pressed and the
cursor is in a field where "don't care" entries can not be accepted .

ERROR duplicate HP-1119 address - The logic analyzer, printer, and disc must all be assigned unique HP-IB
addresses .

ERROR file not found - The desired file was not found on the addressed disc unit .

ERROR format failed - Attempt to format a bad disc medium.

ERROR illegal file name -A disc file name must start with a letter, followed by an optional sequence of letters
and/or numerals . No spaces, hyphens, or underscores are allowed .

ERROR in controller command - This message is displayed when the analyzer received a command from the
controller (HP-1113 or HP-IL) and did not recognize the command . A second line shows . . . .??? with the first
character of the unrecognized command in inverse video .

ERROR in HP-119 transfer - The HP-1113 interface is not operating properly.

ERROR internal : bad file length - Indicates internal problems with the analyzer . Record events leading up to
this message and contact Hewlett- Packard .

ERROR internal : bad file type - Indicates internal problems with the analyzer . Record events leading up to this
message and contact Hewlett- Packard .

ERROR internal : bad request - Indicates internal problems with the analyzer. Record events leading up to this
message and contact Hewlett- Packard .

ERROR internal : disc error - Indicates internal problems with the analyzer . Record events leading up to this
message and contact Hewlett- Packard .

ERROR internal : undefined error- Indicates internal problems with the analyzer . Record events leading up to
this message and contact Hewlett- Packard .

ERROR invalid in this trace mode -This message is displayed when a display is requested that is not available
in the selected trace mode, such as a trace list when the analyzer is performing an overview measurement .

ERROR inverse assembler too big - An attempt was made to store an inverse assembler in internal storage but
it was larger than the available space .

ERROR LIF directory too big - A disc with too many LIF directory entries is in the addressed drive . Use a
different disc .
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ERROR maximum INSERT's used - This message is displayed when the INSERT key is used to insert an
additional field, such as another label in the [Assignment] menu of the FORMAT specification, and the menu
already has as many entries of that type as it can accept .

ERROR no cassette in drive - This message is displayed when the door on the cassette is open or no tape is
currently in the drive when a read or write operation is attempted .

ERROR no disc drive present - There is no disc drive at the present address .

ERROR no disc media present - There is no disc inserted in the addressed unit .

ERROR no room on disc - The current disc is too full to complete the selected operation .

ERROR not 1630G compatable - The inverse assembler just loaded is not compatable with the 1630G logic
analyzer .

ERROR numeric entry required - This message is displayed when a non-numeric key is pressed, such as
NEXT[], and the cursor is in a field that accepts only numeric entries .

ERROR only bits 0-3 edge trigger- This message is displayed when trying to assign edge triggering to one of
the timing bits that does not have edge-trigger capability .

ERROR operation time out -The current HP-IB disc operation was not completed . It was aborted because of a
lack of response from the disc .

ERROR reload disc first -The cursor must be positioned on the top line of the Storage Operations menu, then
the INSERT key pressed, before the desired operation can be completed .

ERROR requires correction first-This message is displayed when a partial specification has been entered, and
before completing it, another analyzer menu is selected, such as when entering the name of a label in the
FORMAT specification, and then trying to change to the TRACE specification before assigning a bit for that
label .

ERROR requires file description -This message is displayed when an attempt has been made to write a tape file
without creating a file description .

ERROR RESUME not allowed - This message is displayed when the RESUME key has been pressed for an
operation that the analyzer has completed and cannot resume .

ERROR tape operation aborted - This message is displayed when the STOP key has been pressed during a
tape read or write operation, or when a data error has been detected by the analyzer.

ERROR unexpected EOI - The disc drive logic has failed . Indicates possible problems with the disc drive .

ERROR use alphanumeric keys - This message is displayed after pressing the NEXT[ ] or PREV[] keys while
the cursor is in afield which accepts only alphanumeric entries, such as a module name field in the [User Base]
menu of the FORMAT specification .

ERROR use CHS key - This message is displayed when the cursor is on a mathematical sign, and something
other than the CHS (change sign) key is pressed .

ERROR use hex keys-This message is displayed when pressing a non-hex key when the cursor is in a field that
accepts only hexadecimal entries .

ERROR use NEXT[ ] PREV[ ] keys - This message is displayed when pressing a keyboard letteror number key
a field where selections must be made with the NEXT[] or PREV[] keys .
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ERROR use l) or l - This message is displayed when trying to enter a non- binary character in a specification
that is set to accept only binary entries .

ERROR use 0, 1, or DON'T CARE - This message is displayed when trying to enter a non-binary character in a
specification field that is set up to accept only binary or "don't care" entries .

ERROR use 0 thru 3 - This message is displayed when trying to enter too large a value into a field made up of
only two bits, and set to accept a number base other than binary .

ERROR use 0 thru 3 or DON'T CARE - This message is displayed when trying to enter too large a value into a
field made up of only two bits, and set to accept either a DON'T CARE, or a number with a non-binary base .

ERROR use 0 thru 7 - This message is displayed when pressing an "8" or "9" key for an entry in a field that
accepts only numbers in the octal number base or is made up of only 3 bits .

ERROR use 0 thru 7 or DON'T CARE -This message is displayed when trying to entera non-octal character in
a specification field that is set up to accept only octal or "don't care" entries, or is made up of only 3 bits .

ERROR value is too large-This message is displayed when pressing a numeric key in a numeric field, but the
number is too large for the cursor position in the numeric field .

ERROR write protected file - This message is displayed when the highlighted bar is on a file that is write
protection enabled and a write operation is attempted .

ERROR 1630A/D learn string -The 1630G has been sent a learn string that was generated for a 1630A or 1630D
logic analyzer . Learn strings from other analyzers are not compatable with the 1630G.

INSERT to add compare item - This message is displayed in the state and compare list display . It indicates that
a duplicate of the line shown in inverse video can be added to the compare list by pressing the INSERT key .

INSERT to add new label - This message is displayed when the cursor is in the label field of the format
[Assignment] menu. It describes what must be done to create a new label in this menu.

INSERT to add new module - This message is displayed when creating code modules on the [Relocation]
menu of the FORMAT specification . It describes what must be done to create an additional code module in the
map .

INSERT to add new range -This message is displayed when the cursor is in the range field of a menu, and the
analyzer has space available in that field for creating additional ranges .

INSERT to add or'd pattern - This message is displayed when the cursor is in the proper position to allow entry
of an additional term to be OR'd with the present term in the specification . It describes what must be done to
create this additional term .

INSERT to add sequence term - This message is displayed when the cursor is in the proper position to allow
entry of a sequence term . It describes what must be done to create a new sequence term in this menu.

INSERT to add traces-This message is displayed in the waveform display when the cursor is in the proper area
to add more waveform channels to the display . The message indicates how to add the additional channels .

INSERT to autoscale - This message is displayed in the chart menus. Press INSERT to set the max and min
scale values to the maximum and minimum data values currently displayed .

INSERT to correlate x cursor - This message is displayed in the waveform menus of an interactive state/timing
measurement if the current trace was state triggers a don't care timing trace . Press INSERT to align (in time)
the displayed x cursor (Example : state) with the non-displayed (Example : timing) x cursor .
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INSERT to check for disc - This message is displayed when the cursor is in the top row of the Storage
Operations menu . Pressing INSERT will cause the analyzer to see if a disc is present at the assigned HP-IB
address and unit .

INSERT to confirm - Before the current operation can continue, INSERT must be pressed to confirm that the
selected operation is desired .

INSERT to inverse assemble-This message is displayed in thestate list menu when certain inverse assemblers
are active . the current inverse assembler cannot accurately determine where the first state of an instruction
fetch is . Position the display so that the state aligned with the inverse video line number is the first state of an
instruction fetch . Press INSERT to start the inverse assembly from the indicated state .

INSERT to overwrite -A request has been made to overwrite a disc file . Before the old file is destroyed, INSERT
must be pressed to overwrite it .

INSERT to start operation - This message is displayed when the cursor is in the bottom row of the Storage
Operations menu . Pressing INSERT will cause the analyzer to begin the currently selected operation .

INSERT to store compare image -This message is displayed in the state full compare list menu when viewing
the trace data . Press INSERT to store the current trace data as the compare image .

Internal message error - Indicates internal problems with the analyzer . Record events leading up to this
message and contact Hewlett-Packard .

Invalid clock setting - This message is displayed when the analyzer clock in the SYSTEM [Peripherals] menu
has not been set to a correct date . The clock date must be later than December, 1981 .

NOTE: Compare list is empty-This message is displayed when the state Compare traced mode is selected and
the list in the compare memory has no entries .

NOTE : Cursor correlation is not available - This message will appear during interactive state/timing
measurements if conditions other than State Master and Timing Don't Care are set up . For example if state is
master and timing is set to trigger on a pattern or glitch .

NOTE : No stored compared image -This message is displayed when the state Full Compare mode is selected .

NOTE : Trace data has less states than compare image . This message is displayed in the trace compare modes
when the trigger is centered on, or ends the trace .

NOTE : Trace data has more states than compare image . This message is displayed in the trace compare
modes when the trigger is centered on, or ends the trace .

Max 43 "'s per label - State format labels can have a maximum of 43 bits allocated .

One " ' required for each label - This message is displayed when a name for a new label has been created
before assigning the first bit to be identified by that label .

Operation aborted - The current operation has been aborted . Example: occurs when STOP is pressed during a
save configuration to internal storage .

Power-up complete - This message is displayed after the analyzer has successfully completed the power-up
test routine .

Reading directory - The analyzer is reading the directory on the external mass storage device .

ROLL to change configuration - This message is displayed when in the SYSTEM [Configuration] menu . It
prompts use of the ROLL keys to change the distribution of input bits between the state and timing
measurement channels .
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ROLL to edit file description - This message is displayed in the [Tape Operations] menu. It indicates that the
ROLL keys will move the highlighted bar to the file description to be edited .

Single trace in process-This message is displayed while the instrument is making a single traceor isfinishing
up a trace after the STOP key was pressed during a continuous trace .

Timing trace in process - This message pertains to a trace in progress .

Timing : XXXX secs to completion - This message pertains to a trace in progress .

Trace aborted - This message is displayed after pressing the STOP keyduring a single trace execution, before
that trace has been completed .

Trace complete - This message is displayed after the analyzer completes a single trace .

WAIT checking directory - This is a disc operation .

WAIT creating directory - This is a disc operation .

WAIT disc operation in process - The analyzer is currently accessing the external mass storage .

WAIT formatting disc - This disc operation can take up to 5 minutes .

Waiting for sequence term - This message pertains to a trace in progress.

Waiting for start term - This message pertains to a trace in progress .

Waiting for state term - This message pertains to a trace in progress .

Waiting for stop term - This message pertains to a trace in progress .

Waiting for timing trigger - This message pertains to a trace in progress .

WAIT loading configuration - This disc operation takes about 15 seconds .

WAIT loading executable - This disc operation takes about 15 seconds .

WAIT loading internal storage - This message is displayed while data is being transfered into the logic
analyzers internal storage . Configurations take about 30 seconds. Inverse assemblers can take up to 3
minutes .

WAIT loading inverse assembler - This disc operation takes about 10 seconds .

WAIT loading state data - This disc operation takes about 25 seconds .

WAIT loading timing data - This disc operation takes about 5 seconds .

WAIT PRINT in progress - This message is displayed while the analyzer is sending data to a printer after the
PRINT key has been pressed .

WAIT reading cassette file - This message is displayed after the INSERT key is pressed in the [Tape
Operations] menu . The analyzer configuration plus data is read from the tape file that is highlighted by the
inverse-video bar .

WAIT reading directory - This is a disc operation .
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WAIT saving configuration - This message is displayed while a configuration is being transfered into internal
storage . The operation takes about 30 seconds .

WAIT storing configuration - This disc operation takes about 15 seconds .

WAIT storing state data - This disc operation takes about 25 seconds .

WAIT storing timing data - This disc operation takes about 5 seconds .

WAIT writing cassette file - This message is displayed after the DELETE key is pressed in the [Tape
Operations] menu . The analyzer configuration plus data is written to the tape file that is highlighted by the
inverse-video bar.

WARNING awaiting HP-1113 transfer- This message is displayed when the analyzer has been commanded to
send data but the HP-IB controller is not accepting transmissions from the analyzer . The message will
disappear when data transfer begins.

WARNING awaiting HP-IL transfer - This message is displayed when the analyzer has been commanded to
send data but the HP-IL controller is not accepting transmissions from the analyzer . The message will
disappear when data transfer begins .

WARNING command ignored - This message is displayed when attempting to execute a command that is
invalid for the field that is identified by the position of the cursor, such as trying to INSERT a label in the
[Assignment] FORMAT specification when the cursor is in the [Assignment] field .

WARNING contains non-HP1630G data - The analyzer has been sent a learn string that was generated on a
1630 family logic analyzer but not on a 1630G logic analyzer .

WARNING cursor outside data -An attempt to correlate the x cursor was made. The non-displayed x cursor is,
with respect to time, outside the currently viewed data .

WARNING new tape inserted - The analyzer rereads the tape directory each time it enters the [Tape
Operations] menu . This message is displayed when the directory read does not match the current memory of
the [Tape Operations] menu .

WARNING [NEXT/PREV] erases tape - This message appears when the cursor is moved into the Erase &
Format Cassette field . If the NEXT[] or PREV[ ] keys are pressed the analyzer will automatically erase and
reformat the entire tape .

WARNING press STOP key first - This message appears after trying to change a trace parameter during a
measurement . The analyzer cannot change trace parameters while a measurement is in process .

WARNING printer down - This'message is displayed when the analyzer tries to send data to print a copy of the
display on an external printer, and the data transfer is not taking place or has been suspended for
approximately one second.

WARNING slow clock - This message is displayed when the repetition rate of the incoming state clock is
slower than the minimum rate (< 400 Hz) . It usually means that the analyzer is not receiving any clock activity
on the line(s) selected to clock data.

WARNING value not allowed -This message is displayed when trying to enter too large a value into a decimal
field .

XXXX Intervals to completion - This message pertains to a trace in progress . The Xs represent a decimal
number that is continuously updated to reflect the current trace status .

XXXX States to completion - This message pertains to a trace in progress . The Xs represent a decimal number
that is continuously updated to reflect the current trace status .
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INTRODUCTION

The HP Interface Bus (HP-113) provides an interconnecting channel for data transfer between devices on the
HP-IB .

The following list defines the terms and concepts used to describe HP-113 (bus) system operations .

HP-IB SYSTEM TERMS

1 . Addressing -The characters sent by a controlling device specifying which device sends information
on the bus and which device(s) receives the information.

2. Byte - A unit of information consisting of 8 binary digits (bits) .

3. Device - An unit that is compatible with the ANSI/IEEE 488-1978 Standard .

Appendix B
An HP-1B Overview

4 . Device Dependent -A response to information sent on the HP-113 that is characteristic of an individual
device's design, and may vary from device to device .

5 . Operator - The person that operates either the system or any device in the system .

6 . Polling -The process typically used by a controller to locate a device that needs to interact with the
controller . There are two types of polling :

" Serial Poll - This method obtains one byte of operational information about an individual device in
the system . The process must be repeated for each device from which information is desired .

Parallel Poll - This method obtains information about a group of devices simultaneously .

INTERFACE BUS CONCEPTS

Devices which communicate along the interface bus can be classified into three basic categories .

1 . Talkers - Devices which send information on the bus when they have been addressed .

2. Listeners - Devices which receive information sent on the bus when they have been addressed .

3. Controllers - Devices that can specify the talker and listeners for an information transfer . Controllers
can be categorized as one of two types:

" Active Controller - The current controlling device on the bus. Only one device can be the active
controller at any time .

System Controller -The only controller that can take priority control of the bus if it is notthecurrent
active controller. Although each bus system can have only one system controller, the system can
have any number of devices capable of being the active controller .



An HP-IB Overview

	

Model 1630A/D/G

A typical HP-113 system is shown below.

9872-A-172-1

MESSAGE CONCEPTS

Deviceswhich communicate along the interface bus are transferring quantities of information . The transfer of
information can be from one device to another device, or from one device to more than one device . These
quantities of information can easily be thought of as "messages" .

In turn, the messages can be classified intotwelve types. The list belowgives the twelve message types for the HP-I B.

B-2

1 . The Data Message-This in the actual information which is sent from one talkerto oneor more listeners
along the interface bus.

2. The Trigger Message - This message causes the listening device(s) to perform a device-dependent
action when addressed.

3. The Clear Message-This message causes either the listening device(s) or all of the devices on the bus
to return to their predefined device-dependent states .

4. The Remote Message - This message causes listening devices to switch from local front-panel to
remote program control when addressed to listen .

5 . The Local Message - This message clears the Remote Message from the listening device(s) and
returns the device(s) to local front-panel control .

6 . The Local Lockout Message - This message prevents a device operator from manually inhibiting

remote program control.

7. The Clear Lockout/Local Message -This message causes all devices on the bus to be removed from

Local Lockout and revert to Local. This message also clears the Remote Message for all devices on the
bus .

8. The Require Service Message - A device can send this message at any time to signify that thedevice
needs some type of interaction with the controller. This message is cleared by sending the device's
Status Byte Message if the device no longer requires service.

9. The Status Byte Message-Abyte that represents the status of asingle device on the bus. Bit 6 indicates
whether the device sent a Require Service Message, and the remaining bits indicate operational
conditions defined by the device . This byte is sent from a talking device in response to a serial poll
operation performed by a controller .
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10 . The Status Bit Message-A byte that represents the operational conditions of a group of devices on the

bus. Each device responds on a particular bit of thebyte thus identifying a device-dependent condition .

This bit is typically sent by devices in response to a parallel poll operation .

The Status Bit Message can also be used by acontrollerto specifythe particular bit and logic level that a

device will respond with when a parallel poll operation is performed . Thus more than one device can

respond on the same bit.

11 . The Pass Control Message - This transfers the bus management responsibilities from the active

controller to another controller .

12 . The Abort Message-The system controller sends this messageto unconditionally assume control of

the bus from the active controller. This message terminates all bus communications (but does not

implement a Clear Message).

These messages represent the full implementation of all HP-113 system capabilities . Each device in a system

may be designed to use only the messages that are applicable to its purpose in the system . It is important for

you to be aware of the HP-113 functions implemented on each device in your HP-113 system to ensure the
operational compatibility of the system .

THE HP INTERFACE BUS

HP-113 Lines And Operations

The HP Interface Bus transfers data and commands
between the components of an instrumentation system
on 16 signal lines. The interface functions foreach system
component are performed within the component so only
passive cabling is needed to connect the systems . The
cables connect all instruments, controllers, and other
components of the system in parallel to the signal lines.

The eight Data I/O lines (DI01 through D108) are reserved
for the transfer of data and other messages in a byte-
serial, bit-parallel manner . Data and message transfer is
asynchronous, coordinated bythethree handshake lines:
Data Valid (DAV), Not Ready For Data (NRFD), and Not
Data Accepted (NDAC). The other five lines are for
management of bus activity . See the figure on the right.

Devices connected to the bus may be talkers, listeners, or
controllers. The controller dictates the roll of each of the
other devices by setting the ATN (attention) line true and
sending talk or listen addresses on the data lines.
Addresses are set into each device at the time of system
configuration either by switches built into the device or by
jumpers on a PC board . While the ATN line is true, all
devices must listen to the data lines. When theATN line is
false, only devices that have been addressed will actively
send or receive data . All others ignore the data lines.

9872-R-173-1

1 . . .8
DA V
NRFD
NDAC
IFC
ATN
SRQ
REN
EOI

Several listeners can be active simultaneously but only
one talker can be active at a time . Whenevera talk address
is put on the data lines (while ATN is true), all othertalkers
will be automatically unaddressed.
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e .g .
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MIMSOnly able to MOM
010141101011111listen
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generator)

mmomomem

1111111
VDEVICE D

ableOnly to moss
talk MEMO

11001111111

le .g ., counter) 011011021011011
MOINEEM
10101210101011010 DIO

DEVICE A Data Bus
(8 Lines)

Able to talk,
listen, and
control

(e .g .
calculator)

Data Byte
DEVICE B Transfer

8~l~
Control

Able to talk
and listen
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Information is transmitted on thedata lines undersequential control of the three handshake lines(DAV, NRFD,
and NDAC) . No step in the sequence can be initiated until theprevious step is completed . Information transfer
can proceed as fast as devices can respond, but no faster than allowed by the slowest device presently
addressed as active . This permits several devices to receive the same message byte concurrently .

The ATN line is one of the five bus management lines. When ATN is true, addresses and universal commands
are transmitted on only seven of the data lines using the ASCII code . When ATN is false, any code of 8 bits or
less understood by both talker and listener(s) may be used .

The IFC (interface clear) line places the interface system in a known quiescent state.

The REN (remote enable) line is used with the Remote, Local, and Clear Lockout/Set Local Messages to select
either local or remote control of each device .

Any active device can set theSRQ (service request) line true via the Require Service Message. This indicates to
the controller that some device on the bus wants attention, such as a counter that hasjust completed a time-
interval measurement and wants to transmit the reading to a printer.

The EOI (end or identify) line is used by adevice to indicate the end of a multiple-byte transfer sequence . When
a controller sets both the ATN and EOI lines true, each device capable of a parallel poll indicates its current
status on the DIO line assigned to it .

In the interest of cost-effectiveness, it is not necessary for every device to be capable of responding to all the
lines. Each can be designed to respond only to those lines that are pertinent to its function on the bus.

Theoperation of the interface is generally controlled by onedevice equipped to act as controller . Theinterface
transmits a group of commands to direct the other instruments on the bus in carrying out their functions of
talking and listening.

The controller has two ways of sending interface messages . Multi-line messages, which cannot exist
concurrently with other multi-line messages, are sent over the eight data lines and the three handshake lines.
Uni-line messages are transferred over the five individual lines of the management bus .

The commands serve several different purposes :

B-4

Addresses, or talk and listen commands select the instruments that will transmit and accept data . They
are all multi-line messages.

" Universal commands cause every instrument equipped to do so to perform a specific interface operation .
They include multi-line messages and three uni-line commands : interface clear (IFC), remote enable
(REN), and attention (ATN) .

" Addressed commands (also referred to as primary commands) are similar to universal commands,
except that they affect only those devices that are addressed and are all multi-line commands . An
instrument responds to an addressed command, however, only afteran address hasalready told it to be
talker or listener .

" Secondary commands are multi-line messages that are always used in series with an address, universal
command, or addressed command to form a longer version of each . Thus they extend the code space
when necessary.

To address an instrument, the controller uses seven of the eightdata-bus lines. This allows instruments using
the ASCII 7-bit code to act as controllers . As shown in the table, five bits are available for addresses, and a total
of 31 allowable addresses are available in one byte . If all secondary commands are used to extend this into a
two-byte addressing capability, 961 addresses become available (31 allowable addresses in thesecond byte
for each of the 31 allowable in the first byte).
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Code used when attention (ATN) is true (low) .
X = don't care

INTERFACE FUNCTIONS

Command and Address Codes

Interface functions provide the physical capability to communicate via HP-113 . These functions are defined in
the ANSI/IEEE 488-1978 Standard. This standard, which is the designer's guide to the bus, defines each
interface function in terms of state diagrams that express all possible interactions .

Bus capability is grouped under 10 interface functions, for example : Talker, Listener, Controller,
Remote/Local . The following table lists the functions, including two special cases of Controller .

HP-113 Interface Functions

"Extended Talkers and Listeners use a two-byte address .
Otherwise, they are the same as Talker and Listener .

Code Form Meaning

X 0 1 A5 A4 A3 A2 Al Universal Commands

X 0 1 A5 A4 A3 A2 A' Listen Addresses

except
X 0 1 1 1 1 1 1 Unlisten Command

X 1 0 A5 A4 A3 A2 A1 Talk Address
except

X 1 0 1 1 1 1 1 Untalk Command
X 1 1 A5 A4 A3 A2 Al Secondary Commands

except
X 1 1 1 1 1 1 1 Ignored

Mnemonic Interface Function Name

SH Source Handshake
AH Acceptor Handshake
T Talker (or TE = Extended Talker)'
L Listener (or LE = Extended Listener)*
SR Service Request
RL' Remote Local
PP Parallel Poll
DC Device Clear
DT Device Trigger
C Any Controller
CN A Specific Controller

(for example : CA, CB . . . )
CS The System Controller
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BUS MESSAGES

Since interface functions are the physical agency through which bus messages are implemented, each device
must implement one or more functions to enable it to send or receive a given bus message.

The following table lists the functions required to implement each bus message . Each device's operating
manual lists the functions implemented by that device . Some devices, such as the 98034A Interface, list the
functions implemented directly on the device .

a .
b .
c .
d .
e .
f .
9 .
h .

1-
k .
I .
m .

Functions Used By Each Bus Message

'Since more than one decive can receive (or send) this message simultaneously, each device must have the
function indicated by an " .

HP 1630 HP-113 IMPLEMENTATION

Functions Implemented (ANSI/IEEE 488-1978)

HP-IB Implementation when 1630 is

Source Handshake (SH1)
Acceptor Handshake (AH1)
Talker (T6) Serial Poll
Talker-Extended (TEO) No
Listener (L4)
Listener-Extended (LEO) No
Service Request (SR1)
Remote/Local (RL1) Yes
Parallel Poll (PP1)
Device Clear (DC1)
Device Trigger (DT1)
Controller (CO) No
Drive Electronics (E2) Tri-state

non-controller

Bus Message

Functions Required
sender function - receiver

function(s) (support functions)

Data T - L- (SH, AH)
Trigger C - DT* (L, SH, AH)
Clear C - DC' (L, SH, AH)
Remote CS - RL- (SH, AH)
Local C - RL* (L, SH, AH)
Local Lockout C - RL- (SH, AH)
Clear Lockout/Set Local CS - RL'
Require Service SR' - C
Status Byte T - L- (SH, AH)
Status Bit PP' - C
Pass Control CA - CB (T, SH, AH)
Abort CS - T, L'C
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INTRODUCTION

The analyzer can be connected through an HP-113 interface cable to a graphics printer that understands the

HP-113 command set, and the analyzercan control the printer to obtain hard copies of any of its displays, as well

as hard copies of the entire content of its list memory. This appendix lists the steps required to connect a

printer to the analyzer and obtain hard copy .

The speed with which you can obtain a copy of a display depends upon which printer you are using, the

complexity of the display you want to copy, and whether you are using HP-text or HP-graphics (selected in

[Peripherals] SYSTEM menu) to transfer information . Use the following information as a guide to estimating

the printer speed of your system .

Max . Data Transfer rate : 4k bytes/sec approximately .
Example times for making copies on HP 2671 G printer using [Text] language ([Text] is approximately twice as

fast as [Graphics] ) :
Copy small menu: 7 seconds approximately .
Copy large menu: 20 seconds approximately .
Copy complete timing diagram : 30 seconds approximately .
Copy Max width list (8 labels) : 85 words/min approximately . Full 1 K list can be copied in approximately 12

minutes .

OBTAINING HARD COPY FROM A PRINTER

The following procedure is written to help you hook up a printer through an HP-113 interface cable, and obtain

hard copies of displays .

1 . Connect an HP-113 interface cable between the analyzer rear panel and the printer .

2 . Set the address switches on the analyzer rear panel to the TALK ONLY position (address switches 7 and

8 to 00) .

3 . Set the printer to the "listen only" mode.

4 . Turn on operating power at the printer .

Appendix C
Using A Printer

5 . Turn analyzer LINE poweroff and then on again . When the analyzer executes its power-up routine, it will
read the position of the address switches . To check this, select the [Peripherals] menu in the SYSTEM

menu set, and see that the display says, "System Controller : NONE/TALK ONLY".

6 . Set up a display on the analyzer that you would like to copy and press the analyzer PRINT key . The

analyzer will send the commands required to obtain a complete copy of the display . If you copied a list

display, note that the line numberwhich was in inverse-video is underlined in the print using HP-text and

in inverse-video using HP-graphics .

7 . You can obtain a copy of the trace memory beyond the portion shown on the display, if desired . To do

this, place the list display on screen . Then use the ROLL keys to get the first line of the desired copy on

screen (if you want to start your copy at the line +0100, roll the display to the point where line +0100 is

the top line on screen) .

8 . Press the blue shift key and PRINT ALL key . The analyzer will activate the printer and start printing with

the top line on screen . It will continue to send print information to the printer until the entire content of

the trace memory has been printed . It will resend the heading information each time it starts a new page .
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9 . You can stop the print before the entire 1 K memory has been printed, if desired . To do this, press the
analyzer STOP key . When you press the STOP key, the analyzer will stop sending new information to
the printer buffer . The information for the lines on screen will already be in the printer buffer . The print
will continue until the last line of the present display is printed . Then it will halt .

USING A CONTROLLER TO OPERATE THE ANALYZER AND PRINTER

Reset the analyzer address switches to the HP-113 CONTROLLED or HP-IL CONTROLLED positions, as
applicable, and cycle the analyzer LINE power . Check to see that the SYSTEM [Peripherals] menu shows that
the analyzer is controlled and that it lists the desired address . Refer to appendix C for the complete list of
device-dependent commands for controlling operation of the analyzer .

In the controlled mode, the PRINT key can still be used to obtain hard copy from a printer . If you press the
PRINT key (or "PR" sent from controller), the analyzer must be addressed to talk and the printer addressed to
listen before the print will occur.
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INTRODUCTION

1 . Connect power to the 9121 D/S disc drive.

Appendix D
Using The Disc Memory Accessory

This appendix describes how to use the HP 9121 D/S Flexible Disc Drive as an accessory to store and load test

setups and captured data .

The HP 9121S is a single 3-1/2 inch flexible disc drive and the 9121D is a dual 3-1/2 inch flexible disc drive.
When using the 9121D, the logic analyzer can be addressed to only one of the disc units at a time .

CONNECTING THE 9121 D/S FLEXIBLE DISC DRIVE

To connect the 9121 D/S Flexible Disc Drive, the following steps should be followed :

2. Connect an HP-113 cable from the logic analyzer HP-113 output to the 9121D/S HP-113 connnector.

3 . Setthe HP-113 address switches on the rear panel of the9121 D/Sto thedesired operating address. More
than one disc drive may be connected to the HP-113, however, each must have a unique address
assignment .

4. Install one or two3-1/2 inch flexible discs into the9121 by pressing the disc all theway into the disc drive
unit .

5. Apply power to the Flexible Disc Drive. When power is applied to the disc drive it goes through an
initialization sequence which causes the indicator lamps to momentarily light.

THE STORAGE OPERATIONS MENU

The [Storage Operations] menu is selected from theSYSTEM menu subset. When the 1630 is powered up, the
cursor is flashing in the [Configuration] field . Press PREV[], NEXT[] keys until the cursor is in the [Storage
Operation] field. Refer to figure D-1 for the following explanation .

The [Storage Operations] menu contains the following:

1 . Bus Address field - defaults to the lowest available bus address (i .e ., the printer is normally Bus
Address 1, if the 1630 is at address 0, then the default BusAddress for the disc is 2 ; if the 1630 is anyother
address, then the default Bus Address for the disc is 0) . Any Bus Address 0 through 7 may be manually
entered.

2. Unit field -defaults to zero. A unit number between 0 and 7 may be entered. This is the unit number of
the disc to be used . With the 9121D this number may only be 0 or 1 .

3. Disc type -defaults to None and contains the model number of thedisc drive after a disc is read. This is
a response from the disc drive to a request of the 1630 .

4. BusAddress-defaults to 0and is the HP-I B address that the 1630 is using to addressthe disc . When the
INSERT key is pressed this address will be the same as the Bus Address that is contained in the user
entry field.

5. LI F volume - defaults to None . Data is entered when the disc is read . Contains an identifier code from
the instrument that formatted the disc .
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lstem 'Spec iflcation------------INSERT to check for disc___

Bus address j Unit

Disc tope : 9121-

	

Bus address: 05
LIF volume : L1

	

isc unit :

File Name Tupe

	

Date Time

	

File Description

168001

	

1 rrv .asn~
Ir,6'DOF Ill ".na5m
IG_ILC7EF In .tasm
-1C809I Im%asm
I6'809f m".n .asm
180,5 I ll "Ja5m
180861 invaerl
180881 invasrri
IPiSC800I

	

invas,,

00 0010," 0i-1 0u0 :00
WOO,'i]D 1]17 :001
90 .'00,'00 00 :010
00 .00,-D0 00 :00
00 .'00, "00 00 :00
00,00 ,'00 00 :00
00 :'00 . "00 00 :0
00 . "W'00 00 :00
00," 00,'017 00 :OD
00,-00 .00 00 :00

Operation® Type

0 for Interface

	

2412
Interface 2412

11- GP probes 2412
IT probes 2412
interface 2412
GP probes

	

241'2
interface & probes 241'2

8086 for interface

	

'2412
8088 for interface

	

2412
NSC800 for Interface

	

'2'412

Figure D-1 . The [Storage Operations] Menu

6. Disc Unit -defaults to zero and is the unit numberof the disc drive the1630 is using to address the disc .

7. File directory - contains the following information :

File Name - any name assigned by the originator of the file . The file name must begin with an alpha
character, be a maximum of 9 characters and contain only alpha and numeric characters .

Type - indicates the type of file on the disc . See "How to Store a File" for more information .

Date/Time - is the date and time that was set on the 1630 when the file was recorded .

File Description - description as entered by the file orignator of the file . This is not a required entry.

On prerecorded inverse assemblerdiscs all inverse assembler files begin with the letter"I" . This is followed by
the processor name of the inverse assembler. The last character of the Name field contains an "I" or "P",
indicating the inverse assembler is for use with the 10269A/B interface (I) or for General Purpose Probes (P) .

The File Description field contains adescription of the inverse assemblerfollowed by oneor more spaces, then
a four digit date code . The date code is changed if the inverse assembler software is changed. The larger
number will be the most recent software revision .

HOW TO READ A DISC FILE

1 . When the logic analyzer is powered up, the [Configuration] menu will be displayed and the cursor is in
the [Configuration] field . Press NEXT[], PREV[] keys until the [Storage Operations] menu is displayed .
Move the cursor to the Bus Address field by pressing the CURSOR right key one time .

2. Enter the unit number of the disc drive to be used by pressing the CURSOR right keyonce and entering
the unit number .

NOTE

Unit Number defaults to Oat power up, therefore if unit O is to be the active disc
drive no entry need be made .

3. Obtain the directory of the disc files by pressing the INSERT key. When INSERT is pressed, the disc unit
selected is read and the disc directory is displayed on the logic analyzer screen . Response time may be
up to 4 seconds.



Model 1630A/D/G

	

Using The Disc Memory Accessory

4. Load the desired file from the disc into the logic analyzer memory by placing the file name to be loaded
next to the directory pointer (greater than sign ; >) by pressing the ROLL keys . Then move the cursor to
the Operation field at the bottom of the menu and press NEXT[], PREV[ ] keys until [Load] is displayed,
then press the INSERT key to actually load the file from the disc .

HOW TO CREATE A NEW DISC FILE

1 . Place the cursor in the Operation field and press NEXT[], PREV[] keys until [Store] is displayed.

2. Press the CURSOR right key to place the cursor in the Type field and press NEXT[], PREV[ ]keys until
the type of data you wish to store is displayed as follows:

a. [config] - stores all menu configurations, except Storage Operations on disc. Theclock data on the
peripherals menu is not stored .

b. [state] - stores all state data .

c . [timing] - stores all timing data .

d. [all] - stores all configuration, state and timing information.

3. Press the CURSOR right key once to place the cursor in the Name field. Entera Name in the name field .

NOTE

The File Name must begin with an alphabetic character, be a maximum of 9
characters and contain only alpha and numeric characters .

4. Add a description of the file as required, then press the INSERT keyto actually store the data . To placea
space in the description use the DON'T CARE key. CLEAR will clear the entire description field .

While the data is being stored, the disc drive indicator lamps will be lit . After the disc operation the new file
name will appear in the directory of the menu, aligned with the indicator ( ) .

HOW TO FIND A DISC FILE

1 . Enter the [Storage Operations] menu and load the file directory from the disc.

2. Place the cursor in the Operation field and select [Find] .

3. Press the CURSOR right key once and select the proper type of file . The type file [prog] is a file that has
been downloaded from anothersystem, and the "prog" type label is displayed . The"unknown" Type file
is written by another controller, therefore, the 1630 cannot identify the file type .

4. Move the cursor to the Name field and enter the name of the file that is to be found .

NOTE

If the file type or file name is not correct the file will not be found and the error
message "ERROR file not found" will be displayed .

5 . Press the INSERT key to actually find the file name in the directory.

NOTE

The file name is located in the directory, however, the file must be loaded to the
1630 memory in a separate operation. If the file is not found, the directory
pointer will be left pointing to the file that is alphabetically following thefilethat
could not be found.

D-3
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HOW TO DELETE A DISC FILE
1 . Enter the [Storage Operations] menu and display the disc directory .

2 . Place the cursor in the Operation field and press NEXT[], PREV[] keys until [Delete] is displayed in this
field .

3 . Press the CURSOR right key once to place the cursor in the Type field and press NEXT[], PREV[] keys
until the proper type of file is displayed .

4 . Press the CURSOR right key once to place the cursor in the Name field and enter the name of the file to
be deleted . Press the INSERT key once, the advisory "Insert to confirm" will be displayed, press the
INSERT key again to actually start the delete operation .

NOTE

If type is set to [all]then [config], [state] and [timing] files with that file name will
be deleted .

While the data is being deleted the disc indicator lamps will be lit . After the disc operation is complete, the
name of the deleted file is gone and the directory pointer will indicate the file that was just preceeding the
deleted file .

HOW TO LOAD AN INVERSE ASSEMBLER FROM DISC TO INTERNAL
STORAGE

1 . Enter the [Storage Operations] menu and display the directory for the disc files .

2 . Place the cursor in the Operation field and press PREV[], NEXT[] keys until [IA to internal] is displayed .

3 . Press the cursor right key twice to place the cursor in the Name field, then enter the name of the inverse
assembler to be loaded.

NOTE

The Type field can be entered by the cursor, however, it cannot be changed in
this mode.

4 . Press the INSERT key to load the inverse assembler from the disc to internal storage . The inverse
assembler is also loaded into the analyzer RAM to make it active and sets the "Autoload inverse
assembler from internal storage" to yes, so at the next power up the inverse is automatically loaded .

Several disc operations are required to transfer the entire inverse assembler to internal storage .
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HOW TO FORMAT A DISC

When a disc is formatted any data on the disc is erased and the disc directory is set up to contain a maximum of
256 file name entries . The number of data files that can be stored on a disc is determined by amount of data to
be stored . Normally it will be impossible to store enough data on the disc to fill the directory. The disc is
formatted as follows :

1 . Enter the [Storage Operation] field and place the cursor in the Operation field and press PREV[],
NEXT[] keys until [Format disc] is displayed . No other selections are required. Press the INSERT key.
The message "Enter "Y" to confirm >-' is displayed . The cursor must be moved to the entry field
following the > and a "y" placed in that field .

CAUTION

Anything stored on the disc that is being formatted will be erased during the
Format Disc operation .

D-5/(D-6 blank)
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INTRODUCTION

HOW TO USE TAPE MEMORY ACCESSORY

Appendix E
Using The Tape Memory Accessory

This appendix describes how to use the HP 82161A Digital Cassette Drive as an accessory to store and load
test setups and captured data for the analyzer . It also describes how to copy files from one tape cassette to
another.

The digital cassette drive obtains its operating power from its internal battery pack (charged from its power
connector) . When operating the digital cassette drive with a connection to 110V, use the ON position of the
power switch . Use the STANDBY position when operating the digital cassette drive from its internal battery
pack without a connection to 110V. The 110V connection provides maximum charge to the battery pack when
the power switch is OFF .

When the digital cassette drive is connected to the analyzer, you can obtain the [Tape Operations] menu
shown in figure E-1 (part of the set of SYSTEM menus) .

The following procedure will help you become familiar with how to use the tape memory accessory, if you have
the HP 82161A Digital Cassette Drive accessory for your analyzer .

1 . Connect the operating power cord to the digital cassette drive and to a source of operating power.

2 . Connect the two HP-IL interface cables to the analyzer rear panel and to the digital cassette drive . Note
the different shapes of the two HP-IL connectors .

3 . Turn on operating power on the panel of the digital cassette drive .

4 . Press the OPEN button on the digital cassette drive, install a blank tape cassette, and close the cassette
door.

5 . Press the SYSTEM key on the analyzer keyboard .

6 . Press the NEXT[] key to obtain the [Tape Operations] menu . The analyzer will only display this menu
when it has the tape memory accessory connected . See figure E-1 .

NOTE

Figure E-1 shows all of the possible entries for the [Tape Operations] menu . File 1 is an HP-
supplied inverse-assembler file . File 2 is a user-generated file with the date and time of its
creation . File 10 is a copyfile ; it allows copying of write protected files from one tape to
another . The remaining files have no data stored .
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Files

E-2

User File Names:

	

all upper case .

System Specification------------ ROLL to Edit File Description___

INSERT to Read Highlighted File
DELETE to Write Highlighted File

Erase & Format Cassette

System Specification------------ROLL to Edit File Description---
1

File

	

File

	

Date & Time
Number

	

Description

	

Recorded

le *COPYFILE: Duplicates cassette files

INSERT to Read Highlighted File
DELETE to Write Highlighted File

* Write Protected

Oct 28 14 :26

Number of files:

	

10 files fixed . Selected using ROLL Keys .

HP-supplied file names:

	

file nameis preceded by an asterisk . These files are write-protected and cannot
be reformatted .

File contents :

	

configurations for menus (System, Trace, and Format), contents of trace
memory (List, Waveform, X-Y Chart, and histogram chart displays, including
data and time if clock was set) .

Display Control Fields

File Description :

	

bright bar (moved with ROLL keys) indicates file that will be read with INSERT
and written to with DELETE.

Erase & Format Cassette :

	

[Yes] automatically erases entire tape and reformats to 10 blank files. When
using a cassette with one or more write-protected files, the erase function is
not available and the field is not displayed .

Figure E-1 . Tape Operations System Menu

File File
Number Description

Date & Time
Recorded

1 Rug 18 14 :27
2 I-0 DRIVER Sep 22 09 :45
3 READ ERROR Sep 05 11 :33
4 LOOP Oct 28 08 :52
5 No Data
5 No Data

No Data
8 No Data
9 No Data
10 No Data

1 BOnL,
2 LOOP

Inverse Assembler
TEST

3 No Data
4 No Data
5 No Data
6 No Data
7 No Data
8 No Data
9 No Data
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7 . Move the cursor down into the Erase & Format Cassette field and change it to [Yes] . This will
immediately cause the analyzer to erase everything on the tape and format ten blank files . This
operation takes approximately 5 minutes . All other functions of the analyzer can be used while it is
formatting the tape .

NOTE

You cannot erase and format a tape that has any write-protected files .

8 . When tape formatting is complete, the display will show No Data for each file . Move the cursor into the
bright bar in the File Description column, and Type in the letter A . This assigns file name A to the
associated file space . Now you can save the setups of the FORMAT and TRACE menus, and the content
of the trace memory on tape in file A .

9 . The analyzer would identify the date and time that it saved your setup and data, and make this
information available to you if you had set the analyzer clock, but it is not set .

10 . Try going to the [Peripherals] menu to set the clock . The ERROR message indicates that you cannot
leave this file until you store information in it . Since you don't want to store the instrument setup until
you can identify the date and time of storage, press the blue SHIFT key and press DEFAULT. This
returns the file to the undefined state .

11 . Move the cursor up into the [Tape Operations] field and change it to [Peripherals] .

12 . Move the cursor down into the "Clock Set:" field and enter the month, day, year, and time
(hour:minute:second) .

13 . Press the TRACE key, and change the trace mode field to read [Continuous] .

14 . Press the RUN key and then the STOP key. This obtains data in memory .

15 . Press the SYSTEM key and obtain the [Tape Operations] menu .

r

16 . Move the cursor into the bright bar in the File Description column and type in the letter A . This assigns
file A to store the instrument setup and acquired data at the indicated location on the tape.

17 . Press the blue SHIFT key and DELETE to write your present instrument setup on the tape . The message
WAIT Writing Cassette File will be on screen while the analyzer is writing the setup and data.

18 . After tape storage is complete and the tape has been rewound, cycle the LINE power switch off and back
on . The System Specification [Configuration] menu will be on screen . The analyzer will loose its clock
set .

19 . Press the TRACE key . See that the [Single] trace mode is in effect . This is the default mode setup during
power-up.

20. Press the LIST key . See that the trace list memory is blank .

21 . Press the SYSTEM key and change [Configuration] to [Tape Operations] . See that your file A is
identified on screen, along with the date and time it was stored . The bright bar in the File Description
column should be on your file A . Use ROLL keys to move bright bar, if necessary .

22 . Press the INSERT key. The message WAIT Reading Cassette File will be on the display. Allow several
seconds for the analyzer to read the file and set up the menus. When the reading of the file is complete,
the SYSTEM [Configuration] menu will be on screen .

E-3
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24 . Press the LIST key . See that the trace memory is loaded with activity . This is the activity that was in the
trace memory when you recorded the setup .

HOW TO CREATE A NEW FILE

E-4

23 . Press the TRACE key. See that the trace specification is set up to perform in the [Continuous] trace
mode. This is the measurement mode you recorded on tape .

1 . Place the cursor in the bright bar under File Description .

2 . Use the ROLL keys to move the bright bar to the desired location for the new file .

3 . On the keyboard, type in a file name using any of the alphanumeric characters . After the name of a file
has been typed, you cannot access any other part of the analyzer until you store an instrument setup
plus data in that file . If you have to leave that file location before storing the setup and data, press the
blue SHIFT key and DEFAULT.

4 . Press the blue SHI FT key and DELETE to write the analyzer setup and data to the selected tape file . This
takes from 30 to 70 seconds, approximately .

HOW TO READ A FILE

NOTE

For ease of creating a file description similar to one already on screen, move the bright bar
into the present file name and type just the first letter of that name. Then ROLLthe bright bar
to the location where you want to create the new name . A copy of the entire line will follow the
bright bar. You can edit the copy to obtain the File Description you want .

1 . Use the ROLL keys to move the bright bar to the location of the file you want to read .

2 . Press the INSERT key . The message WAIT Reading Cassette File will appear on screen . The read takes
from 20 to 60 seconds, approximately . When the read is complete, the [Configuration] System
Specification will appear on screen .

HOW TO COPY AN EXISTING FILE FROM ONE TAPE TO ANOTHER

You can make as many copies of your user files as desired by following the procedures described in this
appendix . First load your file into the analyzer as described in "How To Read A File" . Then write the analyzer
setup to as many other cassettes as desired, as described in "How To Create A New File" .

HOW TO COPY AN HP WRITE-PROTECTED INVERSE-ASSEMBLER
FILE INTO A USER FILE

All tape cassettes have a finite life . You should make user copies of your cassettes that have HP-supplied
inverse-assembler files . Then store the original tapes ; use them only when making new user copies . The
following procedure will help you create user copies of HP-supplied inverse-assembler files .

1 . Install the tape cassette that has the HP write-protect inverse-assembler file into the digital cassette
drive .

2 . Obtain the [Tape Operations] menu. Each cassette with an HP-supplied inverse-assembler file will have
an additional file labeled, "COPYFILE : Duplicates cassette files" . This contains the routines that read an
HP-supplied inverse-assembler, and copy it to other cassettes .
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3 . Move the highlighted bar to the "COPYFILE" line .

4 . Press the INSERT key . This causes the analyzer to read the COPYFILE program . When finished, the
analyzer will place the following messages on screen : "COPYFILE : Press INSERT to copy highlighted
file" at the bottom of the menu, and "Press STOP to exit COPYFILE" at the top of the menu .

5 . Move the highlighted bar to the write-protected inverse-assembler file you want to copy .

6 . Press the INSERT key . This reads the inverse-assembler file into the analyzer along with the copyfile
program . When finished, the message at the bottom of the menu will change to "COPYFILE : Press
DELETE to store copy in highlighted file" .

7 . Now open the digital cassette drive, remove the tape cassette, and install the new cassette that you want
to contain your user file . The analyzer will display the directory of the new tape .

8 . Move the highlighted bar to the location where you want to store the inverse-assembler routine .

9 . Press the DELETE key . The analyzer will write the inverse-assembler routine to the tape at the location
you selected . All attributes of the source file will be transferred . Because the source file was write-
protected, your user file will also be write-protected .

10 . You can now repeat steps 7 through 9 to create as many cassettes with inverse-assembler routines as
desired .

11 . Press the STOP key . This exits the COPYFILE program and returns the analyzer to normal program
execution.

E-5/(E-6 blank)
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SAFETY
This product has been designed and tested according to International Safety Requirements . To
ensure safe operation and to keep the product safe, the information, cautions, and warnings in this
manual, must be heeded. Refer to Sectionland the Safety Summaryforgeneral safety considerations
applicable to this product.

CERTIFICATION

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

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

The cathode-ray tube (CRT) in the instrument and any replacement CRT purchased from HP are also
warranted against electrical failure for a period of 4000 operating hours, or one year from the date of
shipment from Colorado Springs, whichever comes first. BROKEN TUBES AND TUBES WITH
PHOSPHOR OR MESH BURNS, HOWEVER,ARENOTINCLUDED UNDER THIS WARRANTY.

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

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

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte-
nance by 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. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE .

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDEDHEREINAREBUYER'S SOLE ANDEXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office . Addresses are
provided at the back of this manual. SCW&A9/81 (CRT)
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A Analytical Empress Mcnica de Equipamentos Hewlett-Packard Australia Ltd.

CM Components
R. Barbosa Rodrigues, 41-4 DT. 17-23 Talavera Road

C Computer Systems Sales only Caixa Postal 6487 P.O . Box 308
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LUANDA NORTH RYDE, N.S .W. 2113
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IMPORTANT: These symbols designate general product line capability . They do not A,E,CH,CS,P Telex: 32375
Insure sales or support availability for all products within a line, at all locations. Biolron S.A.CIM. e l. CH,E
Contact your local sales office for Information regarding locations where HP support Av Paseo Colon 221, Piso 9 Hewlett-Packard Ges.m .b .h .
is available for specific products. 1399 BUENOSAIRES Lieblgasse 1
HP distributors are printed in italics. Tet 30-4846, 30-1851 P.O . Box 72

Telex: 17595 BIONAR A-1222 VIENNA
HEADQUARTERS OFFICES M Tel : (0222) 23 65 11-0
If there is no sales office listed for your area, contact one of these Telex : 134425 HEPA A
headquarters offices . AUSTRALIA A,CH,CM,CS,E,MS,P

NORTH/CENTRAL AFRICA OTHER EUROPE Adelaide, South Australia
BAHRAIN

Hewlett-Packard S.A . Hewlett-Packard S.A . Office Green Salon
7, Rue du Bois-du-Lan P.O . Box Hewlett-Packard Australia Ltd. P.O . Box 557
CH-1217 MEYRIN 2, Switzerland 150, Rte du Nant-D'Avril 153 Greenhill Road Manama
Tel: (022) 83 12 12 CH-1217 MEYRIN 2, Switzerland PARKSIDE, S.A . 5063 BAHRAIN
Telex: 27835 hpse Tel: (022) 83 8111 Tel: 272-5911 Tet 255503-255950
Cable: HEWPACKSA Geneve Telex: 22486 hpsa Telex: 82536 Telex: 84419

Cable: HEWPACKSA Geneve Cable: HEWPARD Adelaide P
ASIA A',CH,CM �E,MS,P
Hewlett-Packard Asia Ltd. MEDITERRANEAN AND Wael Pharmacy
6th Floor, Sun Hung Kai Centre MIDDLE EAST Brisbane, Queensland Office P.O. Box 648

30 Harbour Rd . Hewlett-Packard S.A . Hewlett-Packard Australia Ltd. BAHRAIN
G.P .O . Box 795 Mediterranean and Middle East 10 Payne Road Tel: 256123

HONG KONG Operations THE GAP, Oueensland 4061 Telex: 8550 WAEL BN
Tel: 5-832 3211 Atrina Centre Tel : 30-4133 E,C,M

Alter Jan. 1, 1984 32 Kifissias Ave. Telex: 42133
Cable: HEWPARD Brisbane BELGIUM

47th Floor, China Resources Bldg . Paradissos-Amarousion, ATHENS
A,CH,CM,E,M,P Hewlett-Packard Belgium S.A ./N.V .

26 Harbour Rd., Wanchai Greece Blvd de la Woluwe, 100
HONG KONG Tel: 682 88 11 Canberra, Australia Woluwedal
Telex: 66678 HEWPA HX Telex : 21-6588 HPAT GR Capital Territory B-1200 BRUSSELS
Cable: HEWPACK HONG KONG Cable: HEWPACKSA Athens Office Tel: (02) 762-32-00

CANADA EASTERN USA Hewlett-Packard Australia Ltd . Telex: 23-494 paloben bru
Hewlett-Packard (Canada) Ltd . Hewlett-Packard Co . 121 Wollongong Street A,CH,CM,CS,E,MP,P

6877 Goreway Drive 4 Choke Cherry Road FYSHWICK, A.C .T . 2609

MISSISSAUGA, Ontario L4V 1MB ROCKVILLE, MD 20850
Tel: (301) 258-2000

Tel: 80 4244
Telex : 62650

BRAZIL
Hewlett-Packard do Brasil Le .C . Lida .

Tel : (416) 678-9430 Cable: HEWPARD Canberra Alameda Rio Negro, 750
Telex: 610-492-4246 MIDWESTERN USA CH,CM,E,P Alphaville
EASTERN EUROPE Hewlett-Packard Co.

Melbourne, Victoria Office 06400 BARUERISP
Hewlett-Packard Ges.m.b.h . 5201 Tollview Drive

Hewlett-Packard Australia Ltd . Tel : (011) 421.1311
Lieblgasse 1 ROLLINGMEADOWS, IL 60008

31-41 Joseph Street Telex: (011) 33872 HPBR-BR
P.O .Box 72 Tel: (312) 255-9800

BLACKBURN, Victoria 3130
Cable: HEWPACK Sao Paulo

A-1222 VIENNA, Austria SOUTHERN USA Tel: 895-2895 A,CH,CM,CS,E,M,P
Tel: (222) 2365110 Hewlett-Packard Co. Telex: 31-024 Hewlett-Packard do Brasil Le .C . Lida .
Telex: 1 3 4425 HEPA A 2000 South Park Place Cable: HEWPARD Melbourne Avenida Epitacio Pessoa, 4664
NORTHERN EUROPE P.O . Box 105005 A,CH,CM,CS,E,MS,P 22471 RIO DE JANEIRO-RJ
Hewlett-Packard S.A . ATLANTA, GA 30348 Perth, Western Australia

Tel: (021) 286.0237
Uilenstede 475 Tel : (404) 955-1500 Telex: 021-21905 HPBR-BR
P.O .Box 999 WESTERN USA

Office
Hewlett-Packard Australia Ltd.

Cable: HEWPACK Rio de Janeiro
A,CH,CM,E,MS,P'NL-1180 AZ AMSTELVEEN Hewlett-Packard Co. 261 Stirling Highway

The Netherlands 3939 Lankershim Blyd . CLAREMONT, W.A . 6010 ANAMED /C.E./. Ltda .
Tel: 20 437771 P.O . Box 3919 Tel: 383-2188 Rua Bage, 103

SOUTH EAST EUROPE LOS ANGELES, CA 91604 Telex: 93859 04012 SAO PAULO

Hewlett-Packard S.A . Tel: (213) 506-3700 Cable: HEWPARD Perth Tel: (011) 570-5726

7, Rue du Bois-du-Lan OTHER INTERNATIONAL A,CH,CM,E,MS,P Telex: 021-21905 HPBR-BR
M

CH-1217 MEYRIN 2, Switzerland AREAS
Tel: (022) 83 12 12 Hewlett-Packard Co .
Telex: 27835 hpse Intercontinental Headquarters
Cable: HEWPACKSA Geneve 3495 Deer Creek Road

PALO ALTO, CA 94304
Tel: (415) 857-1501
Telex: 034-8300
Cable: HEWPACK
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Hewlett-Packard (Canada) Ltd .
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CALGARY, Alberta T2A 6T7
Tel: (403) 235-3100
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Tel: (613) _820-6483
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Hewlett-Packard (Canada) Ltd.
220 Yorkland Blvd ., Unit #11
WILLOWDALE, Ontario M2J 1R5
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Ouebec
Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec 1-19.121015
Tel : (514) 697-4232
A,CH,CM,CS,E,MP,P'
Hewlett-Packard (Canada) Ltd.
Les Galeries du Vallon
2323 Du Versont Nord
STE. FOY, Quebec GIN 4C2
Tel: (418) 687-4570
CH

CHILE
Jorge Calcagniy Cia. LIda .
Av. Italia 634 Santiago
Casilla 16475
SANTIAGO 9
Tel: 222-0222
Telex: Public Booth 440001
A,CAE,M

Olympia (Chile) LIda.
Av. Rodrigo de Araya 1045
Casilla 256-V
SANTIAGO 21
Tel: (02) 22 55 044
Telex: 240-565 OL YMP CL
Cable: Olympiachile Sanfagochile
CH,CS,P

CHINA, People's Republic of
China Hewlett-Packard Rep. Office
P.O. Box 418
1A Lane 2, Luchang St.
Beiwei Rd., Xuanwu District
BEIJING
Tel: 33-1947, 33-7426
Telex: 22601 CTSHP CN
Cable. 1920
A,CH,CM,CS,E,P

COLOMBIA
InstrumentacOn
H A. Langebaek & Kier S.A .
Carrera 4A No . 52A-26
Apartado Aereo 6287
BOGOTA 1, D.E.
Tel. 212-1466
Telex: 44400 INST CO
Cable: AARIS Bogota
CM,E,M
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Carrera 14, No. 98-60
Apartedo Aereo 51283
BOGOTA 1, D.E.
Tel: 256-1686
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A

COSTA RICA
Cienffica Costarncense S.A .
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San Pedro de Monies de Oca
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SANJOSE
Tet 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CM, E,M

CYPRUS
Telerexa Ltd.
P.O. Box 4809
14C Slassinos Avenue
NICOSIA
Tel: 62698
Telex.- 2894 LEVIDO CY
E,AI,P

DENMARK
Hewlett-Packard A/S
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DK-3460 BIRKEROD
Tel : (02) 81-66-40
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A,CH,CM,CS,E,MS,P
Hewlett-Packard A/S
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F-91035 EVRY Cedex
Tel: 16 6 077-96-60
Telex: 692315F
E
Hewlett-Packard France
Parc d'Activite du Bois Briard
Ave. du Lac
F-91040 EVRY Cedex
Tel: 16 6 077-8383
Telex: 692315F
E
Hewlett-Packard France
5, avenue Raymond Chanas
F-38320 EYBENS (Grenoble)
Tel : 16 (76) 25-81-41
Telex: 980124 HP GRENOB EYBE
CH
Hewlett-Packard France
Centre d'Affaire Paris-Nord
B3timent Amp6re 5 Atage
Rue de la Commune de Paris
Boite Postale 300
F-93153 LE BLANC MESNIL
Tel: 16 (1) 865-44-52
Telex: 211032F
CH,CS,E,MS
Hewlett-Packard France
Parc d'Activittzs Cadera
Ouartier Jean Mermoz
Avenue du Pr6sident JF Kennedy
F-33700 MERIGNAC (Bordeaux)
Tel: 16 (56) 34-00-84
Telex: 550105F
CH,E,MS
Hewlett-Packard France
Immueble "Les 3 B"
Nouveau Chemin de la Garde
ZAC de Bois Briand
F-44085 NANTES Cedex
Tel: 16 (40) 50-32-22
CH"
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FRANCE (Cont'd) Hewlett-Packard GmbH GREAT BRITAIN Blue Star Ltd.
Hewlett-Packard France GeschKftsstelle See United Kingdom Band Box House

125, rue du Faubourg Bannier Herrenberger Strasse 130 Prabhadevi
F-45000 ORLEANS D-7030 BOBLINGEN GREECE BOMBAY 400 025
Tel : 16 (38) 68 01 63 Tel : (7031) 14-0 Kostas Karaynnis S.A . Tel: 422-3101

Hewlett-Packard France Telex : 8 Omirou Street Telex: 011-3751

Zone Industrielle de Courtaboeut A,CH,CM,CS,E,MP,P ATHENS 133 Cable : BLUESTAR

Avenue des Tropiques Hewlett-Packard GmbH Tel. 32 30 303, 32 37 371 A,M

F-91947 Les Ulis Cedex ORSAY GeschKftsstelle Telex: 215962 RKAR GR Blue Star Ltd.

Tel : (6) 907-78-25 Emanuel-Leutze-Strasse 1 A,CH,CACS,E,MP Sahas

Telex : 600048F D-4000 DUSSELDORF PLAISIO S.A . 414/2 Vir Savarkar Marg

A,CH,CM,CS,E,MP,P Tel : (0211) 5971-1 G. Gerardos Prabhadevi

Hewlett-Packard France Telex : 085/86 533 hpdd d 24 Stournara Street BOMBAY 400 025

Paris Porte-Maillot A,CH,CS,E,MS,P ATHENS Tel: 422-6155

15, Avenue de L'Amiral Bruix Hewlett-Packard GmbH Tel: 36-11-160 Telex: 011-4093

F-75782 PARIS CEDEX 16 GeschKftsstelle Telex: 221871 Cable: FROSTBLUE

Tel : 16 (1) 502-12-20 Schleefstr . 28a P A, CH ', CM,CS ',E,M

Telex : 613663F D-4600 DORTMUND-Aplerbeck GUATEMALA
Blue Star Ltd.

CH,MS,P Tel : (0231) 45001 IPESA
Kalyan, 19 Vishwas Colony

Hewlett-Packard France Hewlett-Packard GmbH Avenida Relorma 3-48, Zona 9
Alkapuri, BORODA, 390 005

124, Boulevard Tourasse Vertriebszentrale Frankfurt GUATEMALA CITY
Tel: 65235
Cable: BLUE STAR

F-64000 PAU Berner Strasse 117 Tel: 316627, 314786
Tel: 16 (59) 80 38 02 Posffach 560 140 Telex: 4 192 TELTRO GU

A

Hewlett-Packard France D-6000 FRANKFURT 56 A,CH,CM,CS,E,M,P Blue Star Ltd.

2 All6e de la Bourgonnette Tel : (0611) 50-04-1
HONG KONG

7 Hare Street
CALCUTTA 700 001

F-35100 RENNES Telex : 04 13249 hpffm d
A,CH,CM,CS,E,MP,P Hewlett-Packard Hong Kong, Ltd . Tel., 12-01-31

Tel: 16 (99) 51-42-44 G .P .O . Box 795 Telex. 021-7655
Telex : 740912F Hewlett-Packard GmbH

5th Floor, Sun Hung Kai Centre Cable: BLUESTAR
CH,CM,E,MS,P' GeschKftsstelle

30 Harbour Road A,M
Hewlett-Packard France Aussenstelle Bad Homburg

HONG KONG Blue Star Ltd.
98 Avenue de Bretagne Louisenstrasse 115

Tel : 5-8323211 133 Kodambakkam High Road
F-76100 ROUEN D-6380 BAD HAMBURG Telex : 66678 HEWPA HX MADRAS 600 034
Tel: 16 (35) 63-57-66 Tel : (06172) 109-0

Cable : HEWPACK HONG KONG Tel. 82057
CH" ,CS Hewlett-Packard GmbH E,CH,CS,P Telex. 041-379
Hewlett-Packard France GeschKftsstelle

CET Ltd. Cable : BLUESTAR
4 Rue Thomas Mann Kapstadiring 5 1402 Tung Wah Mansion A,M
Boite Postale 56 D-2000 HAMBURG 60

199-203 Hennessy Rd. Blue Star Ltd.
F-67033 STRASBOURG Cedex Tel : (040) 63804-1 Wanchia, HONG KONG Bhandan House, 7th/8th Floors
Tel : 16 (88) 28-56-46 Telex : 021 63 032 hphh d

Tel: 5-729376 91 Nehru Place
Telex : 890141F A,CH,CS,E,MS,P Telex: 85148 CETHX NEWDELHI 110 024
CH,E,MS,P' Hewlett-Packard GmbH CM Tel: 682547
Hewlett-Packard France GeschKftsstelle Schmidt 8 Co. (Hong Kong) Ltd. Telex: 031-2463
Le P6ripole Heidering 37-39 Wing On Centre, 28th Floor Cable: BLUESTAR
20, Chemin du Pigeonnier de la D-3000 HANNOVER 61 Connaught Road, C. A, CH ', CM,CS',E,M

CApi6re Tel : (0511) 5706-0 HONG KONG
Blue Star Ltd.

F-31083 TOULOUSE Cedex Telex : 092 3259 Tel: 5-455644 15l16.C Wellesley Rd.
Tel : 16 (61) 40-11-12 A,CH,CM,E,MS,P Telex : 74766 SCHMXHX PUNE411011
Telex : 531639F Hewlett-Packard GmbH A,M

Tel: 22775
A,CH,CS,E,P' GeschKftsstelle

ICELAND Cable : BLUE STAR
Hewlett-Packard France Rosslauer Weg 2-4

Elding Trading Company Inc. A

9, rue Baudin D-6800 MANNHEIM
Halnarnvok-Tryggvagotu Blue Star Ltd.

F-26000 VALENCE Tel : (0621) 70050
P.O. Box 895 2-2-47/1108 Bolarum Rd.

Tel : 16 (75) 42 76 16 Telex: 0462105
IS-REYKJAVIK SECUNDERABAD 500 003

Hewlett-Packard France
A,C,E -

Tel: 1-58-20, 1-63-03 Tel: 72057
Carolor Hewlett-Packard GmbH M Telex: 0155-459
ZAC de Bois Briand GeschKftsstelle Cable: BLUEFROST
F-57640 VIGY (Metz) Messerschmittstrasse 7 INDIA A,E

Tel: 16 (8) 771 20 22 D-7910 NEU ULM Computer products are sold through
Blue Star Ltd.

CH Tel : 0731-70241 Blue Star Ltd. All computer repairs and
T.C. 7/603 Poomima

Hewlett-Packard France
Telex : 0712816 HP ULM-D maintenance service is done through

Maruthankuzhi
A,C,E' Computer Maintenance Corp.

Immeuble P6ricentre TRIVANDRUM 695 013

F-59658 VILLENEUVE D'ASCO Cedex Hewlett-Packard GmbH Blue Star Ltd. Tel: 65799
Tel : 16 (20) 91-41-25 GeschKftsstelle Sabri Complex 11 Floor Telex : 0884-259

Telex : 160124F Ehhericherstr . 13 24 Residency Rd.
Cable: BLUESTAR

CH,E,MS,P' D-8500 NURNBERG 10 BANGALORE560 025 E
Tel : (0911) 5205-0 TeL 55660 Computer Maintenance Corporation

GERMAN FEDERAL Telex : 0623 860 Telex : 0845-430 L td.
REPUBLIC CH,CM,E,MS,P Cable: BLUESTAR 115, Sarojini Devi Road
Hewlett-Packard GmbH Hewlett-Packard GmbH

A, CH ', CM, CS ',E SECUNDERABAD 500 003
GeschKftsstelle GeschKftsstelle Tel: 310-184, 345-774
Keithstrasse 2-4 Eschenstrasse 5 Telex: 031-2960
D-1000 BERLIN 30 D-8028 TAUFKIRCHEN CH"
Tel: (030) 24-90-86 Tel: (089) 6117-1
Telex : 018 3405 hpbln d Telex: 0524985
A,CH,E,M,P A,CH,CM,E,MS,P
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INDONESIA
BERCA Indonesia P. T.
P.O.Box 496/Jkt.
S.. AbdulMuis 62
JAKARTA
Tel: 21-373009
Telex: 46748 BERSAL lA
Cable: BERSAL JAKARTA
P

BERCA Indonesia P. T
P.O.Box 2497IJkt
Antara Bldg., 17th Floor
Jl. Medan Merdeka Selatan 17
JAKARTA-PUSAT
Tel: 21-344-181
Telex: BERSAL IA
A,CS,E,M

BERCA Indonesia P. T.
P.O . Box 174/SBY.
Jl. Kutei No.

	

11
SURABAYA
Tel. 68172
Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A',E,M,P

IRAQ
Hewlett-Packard Trading S.A .
Service Operation
AI Mansoor City 9B/3/7
BAGHDAD
Tel: 551-49-73
Telex : 212-455 HEPAIRAO IK
CH,CS

IRELAND
Hewlett-Packard Ireland Ltd .
82/83 Lower Leeson Street
DUBLIN 2
Tel: 0001 608800
Telex: 30439
A,CH,CM,CS,E,M,P
Cardiac Services Ltd.
Kilmore Road
Artane
DUBLIN 5
Tel: (01) 351820
Telex: 30439
M

ISRAEL
Eldan Electronic Instrument Ltd.
P.O .Box 1270
JERUSALEM 91000
16, Ohaliav St.
JERUSALEM 94467
Tel: 533 221, 553 242
Telex: 25231 ABIPAKRD IL
A

Electronics Engineering Division
Motorola Israel Ltd.
16 Kremenelski Street
P.O. Box 25016
TEL-AVIV 67899

Tel: 388 388
Telex: 33569 Mold IL

Cable: BASTEL Tel-Aviv
CH CM,CS,EMP

ITALY
Hewlett-Packard Italiana S.p .A
Traversa 99C
Via Giulio Petroni, 19
I-70124 BARI
Tel: (080) 41-07-44
M

by country

Hewlett-Packard Italiana S.p.A.
Via Martin Luther King, 38/111
I-40132 BOLOGNA
Tel: (051) 402394
Telex: 511630
CH,E,MS
Hewlett-Packard Italiana S.p.A .
Via Principe Nicola 43G/C
I-95126 CATANIA
Tel: (095) 37-10-87
Telex: 970291
C,P
Hewlett-Packard Italiana S.p .A .
Via G. Di Vittorio 9
I-20063 CERNUSCO SUL NAVIGLIO
(Milano)
Tel: (02) 923691
Telex: 334632
A,CH,CM,CS,E,MP,P
Hewlett-Packard Italiana S.p .A.
Via C. Colombo 49
I-20090 TREZZANO SUL NAVIGLIO
(Milano)
Tel : (02) 4459041
Telex: 322116
C,M
Hewlett-Packard Italiana S.p .A .
Via Nuova San Rocco a
Capodimonte, 62/A
1-80131 NAPOLI
Tel: (081) 7413544
Telex : 710698
A,CH,E
Hewlett-Packard Italiana S.p .A .
Viale G. Modugno 33
I-16156 GENOVA PEGLI
Tel : (010) 68-37-07
Telex : 215238
E,C
Hewlett-Packard Italiana S.p .A.
Via Pelizzo 15
1-35128 PADOVA
Tel: (049) 664888
Telex: 430315
A,CH,E,MS
Hewlett-Packard Italiana S.p .A .
Viale C. Pavese 340
I-00144 ROMA EUR
Tel: (06) 54831
Telex: 610514
A,CH,CM,CS,E,MS,P'
Hewlett-Packard Italiana S.p .A .
Via di Casellina 57/C
I-50018 SCANDICCI-FIRENZE
Tel: (055) 753863
Hewlett-Packard Italiana S.p .A .
Corso Svizzera, 185
I-10144 TORINO
Tel : (011) 74 4044
Telex: 221079
CH,E

JAPAN
Yokogawa-Hewlett-Packard Ltd.
152-1, Onna
ATSUGI, Kanagawa, 243
Tel : (0462) 28-0451
CM,C',E
Yokogawa-Hewweti-Packard Ltd.
Meiji-Seimei Bldg . 6F
3-1 Hon Chiba-Cho
CHIBA, 280
Tel: 472 25 7701
E,CH,CS

Yokogawa-Hewlett-Packard Ltd.
Yasuda-Seimei Hiroshima Bldg .
6-11, Hon-dori, Naka-ku
HIROSHIMA, 730
Tel: 82-241-0611
Yokogawa-Hewlett-Packard Ltd.
Towa Building
2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650
Tel: (078) 392-4791
C,E
Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi 82 Bldg
3-4 Tsukuba
KUMAGAYA, Saitama 360
Tel: (0485) 24-6563
CH,CM,E
Yokogawa-Hewlett-Packard Ltd .
Asahi Shinbun Daiichi Seimei Bldg .
4-7, Hanabata-cho
KUMAMOTO,860
Tel: (0963) 54-7311
CH,E
Yokogawa-Hewlett-Packard Ltd.
Shin-Kyoto Center Bldg .
614, Higashi-Shiokoji-cho
Karasuma-Nishiiru
Shiokoji-dori, Shimogyo-ku
KYOTO,600
Tel: 075-343-0921
CH,E
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Bldg
4-73, Sanno-maru, 1 Chome
MITO, Ibaraki 310
Tel: (0292) 25-7470
CH,CM,E
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei 14-9 Bldg .
Meieki-Minami, 2 Chome
Nakamura-ku
NAGOYA,450
Tel: (052) 571-5171
CH,CM,CS,E,MS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg .,
4-20 Nishinakajima, 5 Chome
Yokogawa-ku
OSAKA,532
Tel: (06) 304-6021
Telex: YHPOSA 523-3624
A,CH,CM,CS,E,MP,P'
Yokogawa-Hewlett-Packard Ltd .
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311
Yokogawa-Hewlett-Packard Ltd .
Daiichi Seimei Bldg .
7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku,TOKYO 160
Tel: 03-348-4611
CH,E
Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168
Tel : (03) 331-611
Telex : 232-2024 YHPTOK
A,CH,CM,CS,E,MP,P'
Yokogawa-Hewlett-Packard Ltd.
Daiichi Asano Building
2-8, Odori, 5 Chome
UTSUNOMIYA, Tochigi 320
Tel: (0286) 25-7155
CH,CS,E

Yokogawa-Hewlett-Packard Ltd .
Yasuda Seimei Nishiguchi Bldg .
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221
Tel: (045) 312-1252
CH,CM,E

JORDAN
Mouasher Cousins Company
P.O . Box 1387
AMMAN
Tel: 24907, 39907
Telex: 21456 SABCO JO
CH,E,M,P

KENYA
ADCOM Ltd., Inc., Kenya
P.O.Box 30070
NAIROBI
Tel: 331955
Telex: 22639
E,M

KOREA
Samsung Electronics HP Division
12 FL Kinam Bldg.
San 75-31, Yeoksam-Doug
Kangnam-Ku
Yeongdong P.O. Box 72
SEOUL
Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
A, CH, CM, CS, E,AP

KUWAIT
Al-Khaldiya Trading & Contracting
P.O. Box 830 Safal
KUWAIT
Tel: 42-4910, 41-1726
Telex: 22481 Areeg kt
CH, E,M

Photo & Cine Equipment
P.O . Box 270 Safal
KUWAIT
Tel: 42-2846, 42-3801
Telex: 22247 Malin kI
P

LEBANON
G.M Dolmad/ian
Achrafieh
P.O. Box 165.167
BEIRUT
Tel: 290293
MP"
Computer Information Systems
P.O. Box 11-6274
BEIRUT
Tel: 89 40 73
Telex: 22259
C

LUXEMBOURG
Hewlett-Packard Belgium S.A ./N.V .
Blvd de la Woluwe, 100
Woluwedal
B-1200 BRUSSELS
Tel: (02) 762-32-00
Telex: 23-494 paloben bru
A,CH,CM,CS,E,MP,P

MALAYSIA
Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.
1st Floor, Bangunan British
American
Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03
Tel : 943022
Telex: MA31011
A,CH,E,M,P'



MAYLAYSIA (Cont'd)
Protel Engineering
P.O.Box 1917
Lot 6624, Section 64
23/4 Pending Road
Kuching, SARAWAK
Tet 36299
Telex: MA 70904 PROMAL
Cable: PROTELENG
A,E,M

MALTA
Philip Toledo Ltd.
Notabile Rd.
MRIEHEL
Tel: 447 47, 455 66
Telex. Media MW649
E,P

MEXICO
Hewlett-Packard Mexicana, S .A .
de C .V.
Av . Periferico Sur No . 6501
Tepepan, Xochimilco
16020 MEXICO D .F.
Tel : 6-76-46-00
Telex : 17-74-507 HEWPACK MEX
A,CH,CS,E,MS,P

Hewlett-Packard Mexicana, S.A.
de C .V.
Ave . Colonia del Valle 409
Col . del Valle
Municipio de Garza Garcia
MONTERREY, Nuevo Leon
Tel : 78 42 41
Telex : 038 4 10
CH

ECISA
Josh Vasconcelos No . 218
Col. Condesa Deleg. Cuauht6moc
MEXICO D.F 06140
Tel: 553-1206
Telex. 17-72755 ECEME
M

MOROCCO
Dolbeau
81 rue Karatchi
CASABLANCA
Tel: 3041-82, 3068-38
Telex: 23051, 22822
E

Gerep
2 rue dAgadir
Boite Postale 156
CASABLANCA
Tel- 272093, 272095
Telex: 23 739
P

NETHERLANDS
Hewlett-Packard Nederland B .V .
Van Heuven Goedhartlaan 121
NL 1181KK AMSTELVEEN
P.O . Box 667
NIL 1180 AR AMSTELVEEN
Tel: (020) 47-20-21
Telex : 13 216 HEPA NIL
A,CH,CM,CS,E,MP,P

Hewlett-Packard Nederland B .V.
Bongerd 2
NIL 2906VK CAPELLE A/D IJSSEL
P .O. Box 41
NL 2900AA CAPELLE A/D IJSSEL
Tel : (10) 51-64-44
Telex : 21261 HEPAC NIL
A,CH,CS,E

Hewlett-Packard Nederland B .V.
Pastoor Petersstraat 134-136
NL 5612 LV EINDHOVEN
P .O . Box 2342
NL 5600 CH EINDHOVEN
Tel : (040) 326911
Telex : 51484 hepae nl
A,CH",E,M

NEW ZEALAND
Hewlett-Packard (N .Z .) Ltd .
5 Owens Road
P.O . Box 26-189
Epsom, AUCKLAND
Tel : 687-159
Cable : HEWPACK Auckland
CH,CM,E,P'

Hewlett-Packard (N .Z .) Ltd .
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3
P.O . Box 9443
Courtenay Place, WELLINGTON 3
Tel : 877-199
Cable : HEWPACK Wellington
CH,CM,E,P

Northrop Instruments & Systems Ltd.
369 Khyber Pass Road
P.O. Box 8602
AUCKLAND
Tel: 794-091
Telex: 60605
AM

Northrop Instruments & Systems Ltd.
110 Mandeville St.
P.O. Box 8388
CHRISTCHURCH
Tel: 486-928
Telex : 4203
A,M

Northrop Instruments & Systems Lid.
Sturdee House
85-87 Ghuznee Street
P.O. Box 2406
WELLINGTON
Tel. 850-091
Telex: NZ 3380
A,M

NORTHERN IRELAND

See United Kingdom

NORWAY
Hewlett-Packard Norge A/S
Folke Bernadottes vet 50
P .O . Box 3558
N-5033 rYLLINGSDALEN (Bergen)
Tel: 0047/5/16 55 40
Telex: 16621 hpnas n
CH,CS,E,MS

Hewlett-Packard Norge A/S
Ostemdalen 16-18
P .O . Box 34
N-1345 OSTERAS
Tel : 0047/2/17 11 80
Telex : 16621 hpnas n
A,CH,CM,CS,E,M,P

OMAN
KhimjilRamdas
P.O. Box 19
MUSCAT
Tel: 722225, 745601
Telex: 3289 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.O .Box 169
MUSCAT
Tel- 734 201-3
Telex: 3274 BAHWAN MB

SALES & SUPPORT OFFICES
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PAKISTAN
Mushko & Company Lid.
1-B, Street 43
Sector F-8/1
ISLAMABAD
Tel. 51071
Cable: FEMUS Rawalpindi
AE,M

Mushko & Company Lid.
Oosman Chambers
Abdullah Haroon Road
KARACHI 0302
Tel: 524131, 524132
Telex: 2894 MUSKO PK
Cable : COOPERATOR Karachi
A,E,M,P'

PANAMA
Electr6nico Balboa, S.A .
Calle Samuel Lewis, Ed. Alfa
Aparlado 4929
PANAMA 5
Tel - 63-6613, 63-6748
Telex: 3483 ELECTRONPG
A, CM, E,AP

PERU
Cia Electro Mcd1ca S.A .
Los Flamencos 145, San Isidro
Casilla 1030
LIMA I
Tel. 41-4325, 41-3703
Telex: Pub. Booth 25306
CME,MP

PHILIPPINES
The Online Advanced Systems
Corporation
Rico House, Amorsolo Cor. Herrera
Street
Legaspi Village, Makali
P.O. Box 1510
Metro MANILA
Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE
A, CH, CS, E,M

Electronic Specialists and Proponents
Inc .
690-B Epilanio de Los Santos Avenue
Cubao, OUEZON CITY
P.O. Box 2649 Manila
Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 40018, 42000ITT GLOBE
MACKAY BOOTH
P

PORTUGAL
Mundinter
Intercambio Mundial de Com6rcio
S.A .R.L .
P.O. Box 2761
Av. Antonio Augusto de Aguiar 138
P-LISBON
Tel: (19) 53-21-31, 53-21-37
Telex : 16691 munler p
M

Soquimica
A v. da Liberdade, 220-2
1298LISBOA Codex
Tel: 56 21811213
Telex: 13316 SABASA
P

Telectra-Empresa T6cnica de
Equipmenlos E1Aclricos S.A .R.L .
Rua Rodrigo da Fonseca 103
P.O. Box 2531
P-LISBON 1
Tel- (19) 68-60-72
Telex: 12598
CH,CS,E,P

PUERTO RICO
Hewlett-Packard Puerto Rico
Ave . Munoz Rivera #101
Esq . Calle Ochoa
HATO REY, Puerto Rico 00918
Tel: (809) 754-7800

Hewlett-Packard Puerto Rico
Calle 272 Edificio 203
Urb. Country Club
RIO PIEDRAS, Puerto Rico
P .O . Box 4407
CAROLINA, Puerto Rico 00628
Tel : (809) 762-7255
A,CH,CS

QATAR
Computearbia
P. O. Box 2750
DOHA
Tel: 883555
Telex: 4806 CHPARB
P

Eastern Technical Services
P.O.Box 4747
DOHA
Tet 329 993
Telex: 4 156 EASTEC DH

Nasser Trading & Contracting
P.O.Box 1563
DOHA
Tel- 22170, 23539
Telex : 4439 NASSER DH
M

SAUDI ARABIA
Modern Electronic Establishment
Hewlett-Packard Division
P.O. Box 22015
Thuobah
AL-KHOBAR
Tel. 895-1760, 895-1764
Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CH,CS,E,M

Modern Electronic Establishment
Hewlett-Packard Division
P.O. Box 1228
Redec Plaza, 6th Floor
JEDDAH
Tel: 644 38 48
Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
CH, CS,E,M

Modern Electronic Establishment
Hewlett-Packard Division
P.O.Box 22015
RIYADH
Tel. 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CH, CS, E, A1

Abdul Ghani El Ajou
P.O. Box 78
RIYADH
Tel: 40 41 717
Telex: 200 932 EL AJOU
P

SCOTLAND

See United Kingdom

SINGAPORE
Hewlett-Packard Singapore (Sales)
Pte . Ltd .
#08-00 Inchcape House
450-2 Alexandra Road
P .O . Box 58 Alexandra Rd. Post Office
SINGAPORE, 9115
Tel : 631788
Telex : HPSGSO RS 34209
Cable : HEWPACK, Singapore
A,CH,CS,E,MS,P

0
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SINGAPORE (Cont'd)
Dynamar International Ltd.
Unit 05-11 Block 6
Kolam Ayer Industrial Estate
SINGAPORE 1334
Tel: 747-6188
Telex : RS 26283
CM

SOUTH AFRICA
Hewlett-Packard So Africa (Pty .) Ltd.
P.O . Box 120
Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive,
Pinelands
CAPE PROVINCE 7405
Tel: 53-7954
Telex: 57-20006
A,CH,CM,E,MS,P
Hewlett-Packard So Africa (Pty .) Ltd .
P.O . Box 37099
92 Overport Drive
DURBAN 4067
Tel : 28-4178, 28-4179, 28-4110
Telex: 6-22954
CH,CM
Hewlett-Packard So Africa (Pty .) Ltd.
6 Linton Arcade
511 Cape Road
Linton Grange
PORT ELIZABETH 6000
Tel: 041-302148
CH
Hewlett-Packard So Africa (Pty .) Ltd .
P.O .Box 33345
Glenstantia 0010 TRANSVAAL
1st Floor East
Constantia Park Ridge Shopping
Centre
Constantia Park
PRETORIA
Tel: 982043
Telex: 32163
CH,E
Hewlett-Packard So Africa (Pty .) Ltd .
Private Bag Wendywood
SANDTON 2144
Tel: 802-5111, 802-5125
Telex: 4-20877
Cable: HEWPACK Johannesburg
A,CH,CM,CS,E,MS,P

SPAIN
Hewlett-Packard Espanola S.A .
Calle Entenza, 321
&BARCELONA 29
Tel: 322.24.51, 321.73.54
Telex : 52603 hpbee
A,CH,CS,E,MS,P
Hewlett-Packard Espanola S.A .
Calle San Vicente S/No
Edificio Albia II
E-BILBAO 1
Tel : 423.83.06
A,CH,E,MS
Hewlett-Packard Espanola S.A .
Crta . de la Corufla, Km . 16, 400
Las Rozas
E-MADRID
Tel: (1) 637.00.11
CH,CS,M
Hewlett-Packard Espanola S.A .
Avda . S. Francisco Javier, S/no
Planta 10 . Edificio Sevilla 2,
E-SEVILLA 5
Tel: 64 .44.54
Telex: 72933
A,CS,MS,P

Hewlett-Packard Espanola S.A .
Calle Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10
Tel: 361-1354
CH,P

SWEDEN
Hewlett-Packard Sverige AB
Sunnanvagen 14K
S-22226 LUND
Tel: (046) 13-69-79
Telex : (854) 17886 (via Spanga
office)
CH
Hewlett-Packard Sverige AB
bstra Tullgatan 3
S-21128 MALM6
Tel : (040) 70270
Telex: (854) 17886 (via Spanga
office)
Hewlett-Packard Sverige AB
Vastra Vintergatan 9
S-70344 6REBRO
Tel: (19) 10-48-80
Telex: (854) 17886 (via Spanga
office)
CH
Hewlett-Packard Sverige AB
Skalholtsgatan 9, Kista
Box 19
S-16393 SPANGA
Tel: (08) 750-2000
Telex: (854) 17886
Telefax : (08) 7527781
A,CH,CM,CS,E,MS,P
Hewlett-Packard Sverige AB
Fr6tallisgatan 30
S-42132 VASTRA-FROLUNDA
Tel: (031) 49-09-50
Telex: (854) 17886 (via Spanga
office)
CH,E,P

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12
CH-4058 BASEL
Tel: (61) 33-59-20
A
Hewlett-Packard (Schweiz) AG
7, rue du Bois-du-Lan
Case Postale 365
CH-1217 MEYRIN 2
Tel : (0041) 22-83-11-11
Telex:27333 HPAG CH
CH,CM,CS
Hewlett-Packard (Schweiz) AG
Allmend 2
CH-8967 WIDEN
Tel: (0041) 57 31 21 11
Telex: 53933 hpag ch
Cable: HPAG CH
A,CH,CM,CS,E,MS,P

SYRIA
General Electronic Inc.
Nun Basha Ahnat Ebn Kays Street
P.O . Box 5781
DAMASCUS
Tel: 33-24-87
Telex: 411215
Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
P.O.Box 2308
Abu Rumnaneh
DAMASCUS
Tel: 33 4 5 92
Telex: 411 304
M

TAIWAN
Hewlett-Packard Far East Ltd.
Kaohsiung Office
2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG
Tel : (07) 241-2318
CH,CS,E
Hewlett-Packard Far East Ltd.
Taiwan Branch
8th Floor
337 Fu Hsing North Road
TAIPEI
Tel : (02) 712-0404
Telex: 24439 HEWPACK
Cable:HEWPACK Taipei
A,CH,CM,CS,E,M,P
Ing Lih Trading Co.
3rd Floor, 7 den-Ai Road, Sec . 2
TAIPEI 100
Tel: (02) 3948191
Cable: INGLIH TAIPEI
A

THAILAND
Unimesa
30 Palpong Ave ., Suriwong
BANGKOK 5
Tel: 235-5727
Telex : 84439 Simonco TH
Cable: UNIMESA Bangkok
A, CH,CS,E,M

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road
BANGKOK
Tel: 234-8670, 234-8671
Telex: 87669-BEOUIPT TH
Cable : BUSIOUIPT Bangkok
P .

TRINIDAD & TOBAGO
Caribbean Telecoms Ltd.
50/A Jerningham Avenue
P.O. Box 732
PORT-Of-SPAIN
Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
CM,EM,P

TUNISIA
Tunisie Electronique
31 Avenue de la Liberte
TUNIS
Tel: 280-144
E,P

Corema
1 ter. A v. de Carthage
TUNIS
Tel. 253-821
Telex. 123 19 CABAM TN
M

TURKEY
Teknim Company Ltd.
Iran Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800
Telex: 42155 TKNM FR
E

E.M.A .
Medina Eldem Sokak No.41l6
Yuksel Caddesi
ANKARA
Tel: 175 622
Telex: 42 591
M

UNITED ARAB EMIRATES
Emilac Ltd.
P.O. Box 2711
ABU DHABI
Tel: 82 04 19-20
Cable: EMITAC ABUDHABI

Emilac Ltd.
P.O. Box 1641
SHARJAH
Tel: 591 181
Telex: 68136 Emilac Sh
CH,CS,E,M,P

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM
Cheshire WA14 1NU
Tel: 061 928 6422
Telex: 668068
A,CH,CS,E,M,MS,P
Hewlett-Packard Ltd.
Elstree House, Elstree Way
BOREHAMWOOD, Herts WD6 1SG
Tel: 01 207 5000
Telex: 8952716
E,CH,CS,P
Hewlett-Packard Ltd.
Oakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 2BN
Tel: 0272 736806
Telex: 444302
CH,CS,E,P
Hewlett-Packard Ltd.
Bridewell House
Bridewell Place
LONDON EC4V 6BS
Tel : 01 583 6565
Telex: 298163
CH,CS,P
Hewlett-Packard Ltd .
Fourier House
257-263 High Street
LONDON COLNEY
Herts. AL2 1HA, St . Albans
Tel : 0727 24400
Telex: 1-8952716
CH,CS
Hewlett-Packard Ltd.
Pontefract Road
NORMANTON, West Yorkshire WF6 1RN
Tel: 0924 895566
Telex: 557355
CH,CS,P
Hewlett-Packard Ltd.
The Ouadrangle
106-118 Station Road
REDHILL, Surrey RH1 1PS
Tel: 0737 68655
Telex: 947234
CH,CS,E,P



GREAT BRITAIN (Cont'd)
Hewlett-Packard Ltd.
Avon House
435 Stratford Road
Shirley, SOLIHULL, West Midlands
B90 4BL
Tel: 021 745 8800
Telex: 339105
CH,CS,E,P
Hewlett-Packard Ltd.
West End House
41 High, Street, West End
SOUTHAMPTON
Hampshire S03 3DO
Tel: 04218 6767
Telex: 477138
CH,CS,P
Hewlett-Packard Ltd.
Eskdale Rd .
Winnersh, WOKINGHAM
Berkshire RG11 5DZ
Tel: 0734 696622
Telex: 848884
E
Hewlett-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tel: 0734 784774
Telex: 847178
A,CH,CS,E,M,MP,P
Hewlett-Packard Ltd.
Nine Mile Ride
Easthampstead, WOKINGHAM
Berkshire, 3RG11 3LL
Tel: 0344 773100
Telex: 848805
CH,CS,E,P

IRELAND

NORTHERNIRELAND
Hewlett-Packard Ltd.
Cardiac Services Building
95A Finaghy Road South
BELFAST BT10 OBY
Tel: 0232 625-566
Telex: 747626
CH,CS

SCOTLAND
Hewlett-Packard Ltd.
SOUTH OUEENSFERRY
West Lothian, EH30 9TG
Tel: 031 331 1188
Telex: 72682
CH,CM,CS,E,M,P

UNITED STATES

Alabama
Hewlett-Packard Co .
700 Century Park South, Suite 128
BIRMINGHAM, AL 35226
Tel: (205) 822-6802
A,CH,M
Hewlett-Packard Co .
420 Wynn Drive
HUNTSVILLE, AL 35805
P.O . Box 7700
HUNTSVILLE, AL 35807
Tel: (205) 830-2000
CH,CM,CS,E,M'

Arizona
Hewlett-Packard Co .
8080 Pointe Parkway West
PHOENIX, AZ 85044
Tel: (602) 273-8000
A,CH,CM,CS,E,MS

Hewlett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85706
Tel: (602) 889-4631
CH,E,MS"

California
Hewlett-Packard Co .
99 South Hill Dr .
BRISBANE, CA 94005
Tel: (415) 330-2500
CH,CS
Hewlett-Packard Co.
P.O . Box 7830 (93747)
5060 E. Clinton Avenue, Suite 102
FRESNO, CA 93727
Tel: (209) 252-9652
CH,CS,MS
Hewlett-Packard Co .
P.O . Box 4230
1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CH,CM,CS,E,MP
Hewlett-Packard Co .
320 S. Kellogg, Suite B
GOLETA, CA 93117
Tel: (805) 967-3405
CH
Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.O. Box 92105
LOS ANGELES, CA 90009
Tel: (213) 970-7500
Telex: 910-325-6608
CH,CM,CS,MP
Hewlett-Packard Co.
3155 Porter Oaks Drive
PALO ALTO, CA 94304
Tel: (415) 857-8000
CH,CS,E
Hewlett-Packard Co .
4244 So . Market Court, Suite A
P.O . Box 15976
SACRAMENTO, CA 95852
Tel: (916) 929-7222
A',CH,CS,E,MS
Hewlett-Packard Co .
9606 Aero Drive
P.O . Box 23333
SAN DIEGO, CA 92139
Tel: (619) 279-3200
CH,CM,CS,E,MP
Hewlett-Packard Co .
2305 Camino Ramon "C"
SAN RAMON, CA 94583
Tel: (415) 838-5900
CH,CS
Hewlett-Packard Co .
3005 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
Telex : 910-338-0586
A,CH,CM,CS,E,MP
Hewlett-Packard Co.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tel: (213) 706-6800
E- ,CH',CS-

Colorado
Hewlett-Packard Co .
24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 649-5000
A,CH,CM,CS,E,MS

SALES & SUPPORT OFFICES
Arranged alphabetically by country 1A

Connecticut
Hewlett-Packard Co .
47 Barnes Industrial Road South
P.O . Box 5007
WALLINGFORD, CT 06492
Tel: (203) 265-7801
A,CH,CM,CS,E,MS

Florida
Hewlett-Packard Co .
2901 N.W . 62nd Street
P.O. Box 24210
FORT LAUDERDALE, FL 33307
Tel: (305) 973-2600
CH,CS,E,MP
Hewlett-Packard Co .
6177 Lake Ellenor Drive
P.O. Box 13910
ORLANDO, FL 32859
Tel: (305) 859-2900
A,CH,CM,CS,E,MS
Hewlett-Packard Co.
5750B N. Hoover Blvd ., Suite 123
P.O . Box 15200
TAMPA, FL 33614
Tel: (813) 884-3282
A',CH,CM,CS,E',M'

Georgia
Hewlett-Packard Co .
2000 South Park Place
P.O . Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500
Telex: 810-766-4890
A,CH,CM,CS,E,MP

Hawaii
Hewlett-Packard Co .
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, HI 96813
Tel: (808) 526-1555
A,CH,E,MS

Illinois
Hewlett-Packard Co.
304 Eldorado Road
P.O. Box 1607
BLOOMINGTON, IL 61701
Tel: (309) 662-9411
CH,MS"
Hewlett-Packard Co .
1100 31st Street, Suite 100
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760
CH,CS
Hewlett-Packard Co .
5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800
Telex: 910-687-1066
A,CH,CM,CS,E,MP

Indiana
Hewlett-Packard Co .
7301 No . Shadeland Avenue
P.O . Box 50807
INDIANAPOLIS, IN 46250
Tel: (317) 842-1000
A,CH,CM,CS,E,MS

Iowa
Hewlett-Packard Co.
1776 22nd Street, Suite 1
WEST DES MOINES, IA 50265
Tel: (515) 224-1435
CH,MS"

Kansas
Hewlett-Packard Co.
7804 East Funston Road, #203
WICHITA, KS 67207
Tel: (316) 684-8491
CH

Kentucky
Hewlett-Packard Co.
10300 Linn Station Road, #100
LOUISVILLE, KY 40223
Tel: (502) 426-0100
A,CH,CS,MS

Louisiana
Hewlett-Packard Co .
160 James Drive East
ST . ROSE, LA 70087
P.O . Box 1449
KENNER, LA 70063
Tel: (504) 467-4100
A,CH,CS,E,MS

Maryland
Hewlett-Packard Co .
3701 Koppers Street
BALTIMORE, MD 21227
Tel: (301) 644-5800
Telex : 710-862-1943
A,CH,CM,CS,E,MS
Hewlett-Packard Co .
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A,CH,CM,CS,E,MP

Massachusetts
Hewlett-Packard Co .
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617) 682-1500
A,C,CH,CS,CM,E,MP,P'
Hewlett-Packard Co .
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel : (617) 861-8960
CH,CS,E

Michigan
Hewlett-Packard Co .
4326 Cascade Road S.E .
GRAND RAPIDS, MI 49506
Tel: (616) 957-1970
CH,CS,MS
Hewlett-Packard Co .
1771 W. Big Beaver Road
TROY, MI 48084
Tel: (313) 643-6474
CH,CS

Minnesota
Hewlett-Packard Co .
2025 W. Larpenteur Ave.
ST . PAUL, MN 55113
Tel: (612) 644-1100
A,CH,CM,CS,E,MP

Missouri
Hewlett-Packard Co .
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH,CM,CS,E,MS
Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
A,CH,CS,E,MP

0
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UNITED STATES (Cont'd) Ohio Hewlett-Packard Co . URUGUAY
Hewlett-Packard Co. 3070 Directors Row Pablo Ferrando S.A .C. e l.

Nebraska 9920 Carver Road MEMPHIS, TN 38131 Avenida Italia 2877
Hewlett-Packard CINCINNATI, OH 45242 Tel: (901) 346-8370 Casilla de Correo 370
10824 Old Mill Rd ., Suite 3 Tel : (513) 891-9870 A,CH,MS MONTEVIDEO
OMAHA, NE 68154 CH,CS,MS Texas

Tel. 80-2586
Tel : (402) 334-1813
CM,MS Hewlett-Packard Co . Hewlett-Packard Co . Telex: Public Booth 901

16500 Sprague Road 4171 North Mesa A, CM,E,M

New Jersey CLEVELAND, OH 44130 Suite C-110 VENEZUELAHewlett-Packard Co . Tel : (216) 243-7300 EL PASO, TX 79902 Hewlett-Packard de Venezuela C.A.120 W. Century Road
PARAMUS, NJ 07652

A,CH,CM,CS,E,MS Tel: (915) 533-3555 3RA Transversal Los Ruices Norte

Tel : (201) 265-5000 Hewlett-Packard Co . CH,E',MS" Edificio Segre 1, 2 & 3
A,CH,CM,CS,E,MP 962 Crupper Ave. Hewlett-Packard Co . Apartado 50933

COLUMBUS, OH 43229 10535 Harwin Drive CARACAS 1071
Hewlett-Packard Co . Tel : (614) 436-1041 P.O . Box 42816 Tel : 239-4133
60 New England Av . West Ef- Nov. 25, 1983 HOUSTON, TX 77042 Telex: 251046 HEWPACK
PISCATAWAY, NJ 08854 675 Brooksedge Blvd . Tel : (713) 776-6400 A,CH,CS,E,MS,P
Tel: (201) 981-1199
A,CH,CM,CS,E

WESTERVILLE, OH 43081 A,CH,CM,CS,E,MP Hewlett-Packard de Venezuela C.A .
CH,CM,CS,E' Hewlett-Packard Co . Calle-72-Entre 3H y 3Y, No . 3H-40

New Mexico Hewlett-Packard Co . 930 E. Campbell Rd . Edificio Ada-Evelyn, Local B
Hewlett-Packard Co . 330 Progress Rd . P.O. Box 1270 Apartado 2646
11300 Lomas Blvd .,N.E . DAYTON, OH 45449 RICHARDSON, TX 75080 4001, MARACAIBO, Estado Zulia
P.O . Box 11634 Tel: (513) 859-8202 Tel: (214) 231-6101 Tel : (061) 80.304
ALBUOUEROUE, NM 87112 A,CH,CM,E',MS A,CH,CM,CS,E,MP C,E'
Tel: (505) 292-1330
CH,CS,E,MS Oklahoma Hewlett-Packard Co . Hewlett-Packard de Venezuela C.A.

Hewlett-Packard Co . 1020 Central Parkway South Calle Vargas Rondon -
New York 304 N. Meridian, Suite A P.O . Box 32993 Edificio Seguros Carabobo, Piso 10
Hewlett-Packard Co . P.O . Box 75609 SAN ANTONIO, TX 78216 VALENCIA
5 Computer Drive South OKLAHOMA CITY, OK 73147 Tel: (512) 494-9336 Tel: (041) 51 385
ALBANY, NY 12205 Tel : (405) 946-9499 CH,CS,E,MS CH,CS,P
Tel: (518) 458-1550 A',CH,E',MS Utah Bioelectronica Medica C.A .
A,CH,E,MS Hewlett-Packard Co . Hewlett-Packard Co . Calle Buen Pastor
Hewlett-Packard Co . 3840 S. 103rd E. Avenue, #100 3530 W. 2 100 South Edil. Cola Mil-Piso 2 y Semi Sotano 1
9600 Main Street P.O . Box 35747 SALT LAKE CITY, LIT 84119 Boleita Norte
P.O . Box AC TULSA, OK 74153 Tel: (801) 974-1700 Aparlado 50710 CARACAS 1050A
CLARENCE, NY 14031 Tel: (918) 665-3300 A,CH,CS,E,MS Tel: 239 84 41
Tel: (716) 759-8621 A",CH,CS,M' Virginia Telex: 26518
CH

Oregon Hewlett-Packard Co. ZIMBABWEHewlett-Packard Co . Hewlett-Packard Co . 4305 Cox Road Field Technical Sales200 Cross Keys Office Park 9255 S. W. Pioneer Court GLEN ALLEN, VA 23060 45 Kelvin Road, North
FAIRPORT, NY 14450 P.O . Box 328 P.O . Box 9669 P.B. 3458Tel: (716) 223-9950 WILSONVILLE, OR 97070 RICHMOND, VA 23228 SALISBURYCH,CM,CS,E,MS Tel: (503) 682-8000 Tel: (804) 747-7750 Tel. 705 231
Hewlett-Packard Co . A,CH,CS,E',MS A,CH,CS,E,MS Telex: 4-122 RH
7641 Henry Clay Blvd .
LIVERPOOL, NY 13088 Pennsylvania Washington

C,E,M,P

Tel: (315) 451-1820 Hewlett-Packard Co . Hewlett-Packard Co . July 1983 5952-6900
A,CH,CM,E,MS

111 Zeta Drive 15815 S.E . 37th Street
PITTSBURGH, PA 15238 BELLEVUE, WA 98006 Indicates main office

Hewlett-Packard Co.
No . 1 Pennsylvania Plaza

Tel: (412) 782-0400 Tel : (206) 643-4000 HP distributors are printed in italics.

55th Floor
A,CH,CS,E,MP A,CH,CM,CS,E,MP

34th Street & 8th Avenue Hewlett-Packard Co . Hewlett-Packard Co .
MANHATTAN NY 10 119 2750 Monroe Boulevard Suite A
Tel: (212) 971-0800 P.O . Box 713 708 North Argonne Road
CH,CS,E',M' VALLEY FORGE, PA 19482 SPOKANE, WA 99212

Hewlett-Packard Co .
Tel : (215) 666-9000
A,CH,CM,E,M

Tel: (509) 922-7000

250 Westchester Avenue CH,CS

WHITE PLAINS, NY 10604 South Carolina West Virginia
Tel: (914) 684-6100 Hewlett-Packard Co . Hewlett-Packard Co .
CM,CH,CS,E Brookside Park, Suite 122 4604 MacCorkle Ave.
Hewlett-Packard Co .

1 Harbison Way P.O . Box 4297
3 Crossways Park West

P.O . Box 21708 CHARLESTON, WV 25304
WOODBURY, NY 11797 COLUMBIA, SC 29221 Tel: (304) 925-0492
Tel: (516) 921-0300

Tel: (803) 732-0400 A,MS
A,CH,CM,CS,E,MS CH,E,MS

Wisconsin
North Carolina

Hewlett-Packard Co.
Koger Executive Center Hewlett-Packard Co .

Hewlett-Packard Co . Chesterfield Bldg ., Suite 124 150 S. Sunny Slope Road
5605 Roanne Way GREENVILLE, SC 29615 BROOKFIELD, WI 53005
P.O . Box 26500 Tel: (803) 297-4120 Tel : (414) 784-8800
GREENSBORO, NC 27420 A,CH,CS,E',MP
Tel: (919) 852-1800 Tennessee
A,CH,CM,CS,E,MS Hewlett-Packard Co .

224 Peters Road, Suite 102
P.O . Box 22490
KNOXVILLE, TN 37922
Tel: (615) 691-2371
A',CH,MS



Simplified data interpretation
and interconnections . . .because
digital design and test involves
more than just a logic analyzer.
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Interface Modules Link
Eight-bit Or 16-bit
Microprocessor Systems
And Logic Analyzer

Hewlett-Packard's preprocessor
interface modules provide quick and
convenient interface between eight-bit
or 16-bit microprocessor systems and
HP 1630A/D/G and HP 1631A/D
logic analyzers . Interface modules are
installed in an HP 10269B
general-purpose probe interface . A
low-profile dual-in-line or leadless chip
carrier probe provides simple hook-up
to specific microprocessors . The target
microprocessor is then inserted into
the probe's socket . With this

interconnection, the user can
immediately access the measurement
power of an HP 1630A/D/G or
HP 1631A/D logic analyzer for efficient
and effective debugging, troubleshooting,
and code optimization .

Hewlett-Packard
Microprocessor
Preprocessors Provide:
" Fast, convenient, and reliable

interconnection
" Address/data signal demultiplexing

when necessary
" Inverse assembly of microprocessor

instruction sets
" Dequeueing when necessary

Inverse Assembly
Inverse assembly software translates

the microprocessor instruction set to
mnemonic form for display, and
configures the analyzer format for each
microprocessor . The inverse assembler is
loaded from a 3-1/2 inch disc into the
logic analyzer . The 3-1/2 inch disc is
compatible with the HP 9121 S/D and
HP 9122S/D disc drives .

Custom Design Interfaces
With User-definable
Interface Module

For custom interfaces, the HP 10320A
user-definable interface module
provides a wire-wrapped printed-circuit
board, wire-wrap pins, cable
connectors, and a design manual .

For convenience, the HP 10321A can
be ordered with the HP 10320A . The
HP 10321A includes additional chip
sockets, wire-wrapping pins, and an
assortment of passive components .
When using the HP 10320A and

HP 10321A, state (synchronous)
clocking up to 25 MHz is available .
Maximum power from the
HP 1630A/D/G or HP 1631A/D is
volts at 1 amp . The design manual
provided with the HP 10320A discusses
the target system and its relationship to
the interface module .

+5



Connection between the HP 10320A/
HP 10321A and the target system is
accomplished by selecting one of the
three dual in-line connectors shown
below .

Dual In-line

	

HP Model
Connector Number

40-pin 10322A
48-pin 10323A
64-pin 10324A

User convenience is enhanced by
demultiplexing address and data signals
on the interface board and with user
labels in the logic analyzer. State,
timing, and analog (HP 1631A/D) labels
and symbols can be loaded into the logic
analyzer to simplify data interpretation
and reduce measurement errors .

General Specifications
Power
Requirements

0 .4 A at +5 Vdc max
drawn from the I-IP 1630/1631 .

0 .8 A at +5 Vdc max drawn
from the HP 1630/1631 .

1 .0 A at +5 Vdc max drawn
from the HP 1630/1631 .

0 .4 A at +5 Vdc max
drawn from the HP 1630/1631 .

0 .30 A at +5 Vdc max
drawn from the HP 1630/1631 .

1 .0 A at +5 Vdc max
drawn from the HP 1630/1631 .

0 .15 A drawn from target
system ; 1 .0 A at +5 V max
drawn from the HP 1630/1631 .

80286 microprocessor operating
current drawn from target
system ; 0.66 A at +5 Vdc max
drawn from the HP 1630/1631 .

0.1 A at +5 Vdc max
drawn from the HP 1630/1631 .

0.3 A at +5 Vdc max
drawn from the HP 1630/1631 .

0.5 A at +5 Vdc max
drawn from the HP 1630/1631 .

0 .5 A at +5 Vdc max
drawn from the HP 1630/1631 .

ENVIRONMENTAL
Temperature : operating, 0° to +55° C (+32° to +131° F) .
Non-operating, -40° to + 75° C (-40° to +167° F) for all modules .
Altitude: operating, up to 4600 m (15 000 ft) . Non-operating, up to 15 300 m (50 000 ft).
Humidity : 90% non-condensing . Avoid sudden, extreme temperature change that could cause condensation
within the instrument .

Microprocessor Maximum Signal Line
(Interface Clock Speed Loading
Module) (MHz)

MOTOROLA

6800/02 2 1 LS TTL load/line
(HP 1030713) + approx . 35 pF .

6809/6809E 2 1 LS TTL load/line
(HP 1030813) + approx . 35 pF .

68000/68010 12.5 1 LS TTL load/line
(HP 1031113) + approx . 35 pF .

68008 12.5 1 LS TTL load/line
(HP 1031013) + approx . 35 pF .

INTEL

8085 6 1 LS TTL load/line
(HP 1030413) + approx . 35 pF .

8086/88 10 Clock Input 2 LS TTL loads/line
(HP 1030513) + approx . 40 pF; 1 LS TTL

load/line for all others .
80186/88 8 ADO-15, A16-19, BHE 1 LS
(HP 1030613) TTL load + approx . 40 pF .

CLKOUT, HLDA, SO, S1,
2 TTL loads + approx . 40 pF .
All others, no load + approx .
12 pF.

80286 20 SO, S1, DO-D15 and HLDA,
(HP 1031213) one "F" Load + approx .

40 pF capacitance ; AO-A23,
BHE, M/10, COD/INTA,
LOCK RESET, and READY,
one ALS load + approx . 40 pF
capacitance; all other signals, no
load + approx . 12 pF capacitance .

NATIONAL

NSC800 4 1 HCMOS load/line
(HP 1030313) + approx. 35 pF .

ZILOG

Z80 6 1 LS TTL load/line
(HP 1030013) + approx. 35 pF .

Z8001 8 1 LS TTL load/line
(HP 1030113) + approx . 35 pF .

Z8002 8 1 LS TTL load/line
(HP 1030213) + approx . 35 pF .



Capture Data, Status,
And Handshake Lines
The HP 10342B bus preprocessor

captures bus activity and provides
inverse assembly for RS-232C/V .24,
RS-449 *, and HP-IB** buses . This bus
analysis tool combines the power of a
logic analyzer with the convenience of a
preprocessor, yielding a truly easy-to-
use instrument .

Simply select the appropriate
operating modes from the front of the
HP 10342B, press run on your logic
analyzer, and you will obtain a listing of
your bus activity . The inverse assembler
supplied with the HP 10342B configures

* Support both RS-422A (balanced) and
RS-423A (unbalanced) electrical
implementations.
** Hewlett-Packard's implementation of
IEEE-488 (1978) .

The HP 10342B bus preprocessor connects to the HP 10269B general-purpose probe
non-intrusive monitoring of HP-IB, RS-232CIV.24, and RS-449.

interface for direct and

and assigns labels to the lines used in
the logic analyzer .
The HP 10342B, which is compatible

with all HP 1630A/D/G and
HP 1631A/D logic analyzers, uses the
timing analyzer to display the condition
of the handshake lines when a character
is received . Easy access to an
oscilloscope for high-resolution timing
measurements can be made by
connecting any of the input signal lines
to one of the three probe sockets located
on the front panel of the HP 10342B .
The HP 1631A/D's analog inputs can
digitize two signals at 200
megasamples/second for 5-ns timing
resolution measurements . Time-consuming
transactions can be easily identified
with the time-histogram mode of the
HP 1630A/D/G and HP 1631A/D
logic analyzers . Time-tagging is
provided with the HP 1630G to
measure the actual time between states .

The HP 10342B Bus
Preprocessor Provides:

Asynchronous protocol
- Data rates from 50 to 19.2k bits per
second

- Even, odd, or no parity
- Six-bit transcode, seven-bit or
eight-bit ASCII, eight-bit EBCDIC

- 1, 1 .5, or 2 stop bits
Synchronous protocol
- Data rates to 72k bits per second
- Bit protocol (SDLC, HDLC,
BSC, etc .)

- Character protocol (six, seven, and
eight bit)

" HP-IB
- Eight-bit parallel ASCII
- Supports all eight status bits

Inverse Assembly
The HP 10342B is supplied with a

3-1/2 inch disc inverse assembler . The
inverse assembler converts the data and
status into standard text for easy
interpretation .

In the HP-IB mode, all data,
handshake, and status lines are
monitored and states displayed . For
RS-232C/V .24 and RS-449, data and
five handshake lines are monitored and
displayed . Four of the handshake lines
are synchronous with the serial
controller . The fifth, the carrier detect,
is asynchronous and is sampled each
time a character is sent to the analyzer .

Labels and logic analyzer
configurations are also provided with the
inverse assembler. This simplifies
operation so you spend your time
making measurements rather than
manually configuring the analyzer .



RS-232C/V.24 and RS-449
The HP 1630A/D/G and HP 1631A/D

logic analyzers have trace resource terms
that allow you to trigger on a precise
sequence of data within the serial stream .
For example, a logic analyzer with the
HP 10342B can be set up to find specific
patterns in the data stream . Here, the logic
analyzer is scanning the data stream for an
"L," which is defined as the term "a"
(figure 1) . When it is found, the analyzer
stores it-, and looks to see whether the next
term is "O" or "b ." If it finds "b" next to
"a," it stores both terms and proceeds to
look for "c." If it does not find "b" next
to "a," the analyzer looks for a second "a;"
stores it, and then looks to see whether a
"b" follows it . This process continues until
a "b" is found that follows an "a." This
ensures that the exact sequence is located .
The analyzer then finds "c," stores it, and
begins its trace upon finding "d."

After the trace is complete, the
analyzer presents the data in an
easy-to-read inverse-assembled format .
There is no need to interpret symbols
(figure 2) . The analyzer displays "a," "b,"
"c," and "d" followed by the rest of the
serial stream . You can easily identify
transmissions, receptions, their respective
input pin numbers, and the data .
To locate bottlenecks, the HP 1630G

displays the relative time between states .
Rewriting a particular section of code can
greatly reduce transmission time .

HP-IB
The HP 10342B simplifies monitoring

and locating HP-113 problems . The
HP logic analyzer's trace capability
allows you to trigger on a specific address,
data, or control function .
HP-IB is based on a three-wire
handshake process for transferring data .
The handshake process can be viewed
with the timing analyzer to ensure
proper sequencing. The display shows
that the sequence occurred properly but
that there is a glitch on the
not-ready-for-data (NRFD) line . The
HP 1631A/D's 200 megasample/second
digitizing oscilloscope capabilities can be
used to display the glitch with up to
5-ns resolution (figure 3) .
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Figure 1 - The logic analyzer scans the data
stream looking far the transmitted character
sequence LOKB. When the exact sequence is found,
the logic analyzer fills its memory with the next
1021 states .

Figure 3 - Glitches, which can cause the bus to
lock-up, are detected with the HP 1631A/D's
timing analyzer, and are digitized up to 200
megasamples/second with its analog capability .
The mixed display mode allows simultaneous
viewing of timing and analog.

State histograms can be used to
ensure that bus transfers are optimized
(figure 4) . Here, we can see that 25% of
the time involved the transfer of data,
indicating inefficient use of the bus .
Timing analysis and histograms can also
be performed on RS-232C/V.24 and
RS449.

Figure 2 - The sequence LOKB was found.
Transmitted and received data, and control
functions are displayed along with their respective
input pin numbers. The HP 1630G also shows the
actual elapsed time between states . Note the bus
turn-around time when changing from transmit to
receive .

Figure 4 - Bus performance can be evaluated with
histogramming . The display shows that only 25%
of the bus activity involved data transfer .
Rewriting code could improve bus efficiency .

-ee03. IN 123 L 4G RTi CTS DSR 0.00 .
- 0902 " TX E23 0 4F RTS CTS DSR 8 .334
-0001" TX 121 K 4B RTS CIS DSR 0 .332 as
+0900 " T% C21 6 42 RTS C75 DSR B .33a .5 .
" 0991 "

IT
121 9: IT S CTS OSR 8,,339 ms

+0002 " T%, f21 HS ITS l T5 DSR 4 .332 me
" 01303 " TX 121 FF CTS OSR .Ca 8 .340 ms
,u*.u'/--x TX 121 FF T CTS DSR CO '0 .33] ms
.seas

2.aoa6 Ix 131 FF
CIS

DTR DSR CV 0 .167 ."
131 FF IS DTR 05R CD . . 35 .97 ms

"0007 BX 131 FF CTS DTR DSR CD , 9 .115 m
"0000 RX 131 :. FF CT5 DTR DSR CD 9 .167 m
"0009 RX 131 96 CIS .OTR DSR CD 91159 my
+0010 RX 131 96 ITS OTR OSR CO 4 .166 ms
"0011 RX 131 96 CT5 3TR DSR CO 9.116' ms

"0012 RX 131 96 CISITR DSR CO 9 .166 ms .



The HP 10342B bus preprocessor includes ribbon cables and a disc-based inverse assembler for HP-1B,
RS-232C/V.24, and RS-449. An overlay for the HP 10269B is also provided, showing the logic analyzer
probe assignments.

HP I0342B Operating
Characteristics

Data transfer rates (bits/second) : 50, 75, 110,
134 .5, 150, 300, 600, 1200, 1800, 2000, 2400, 3600,
4800, 7200, 9600 or 19 200
Parity : Odd, even, or none
Bits per character:

6-bit transcode
7-bit ASCII
8-bit ASCII
8-bit EBCDIC

Stop bits per character : 1, 1 .5, 2

Data transfer rate : to 72k bits/second
Format :
Bit-oriented protocols (BOP)

For Example :
Synchronous data link control (SDLC)
High-level data link control (HDLG)
X.25 packet mode
Standard network access protocol (SNAP)
Hewlett-Packard data link control (HPDLC)
Burroughs data link control (BDLC)
Advanced data communication control
procedure (ADCCP)

Character-oriented protocols (COP)
For Example :
Binary synchronous communication (BSC)
Digital data communications message protocol
(DDCMP)

Selectable: 6, 7, or 8 bits per character
Transmit clock source : data terminal equipment
(DTE) or data circuit-terminating equipment
(DCE) . Internally selectable on pc-board .

'Synchronous
z Asynchronous
' Used as data clock

Three provided : RS-232C/V .24,
RS-449, and HP-IB .

Three mini-probe sockets can be
connected internally to any of the input lines via
jumper wires .

RS-232C/V .24 and
RS-449, 1 standard load ; HP-113, 1 LS load ;
loading at the end of the supplied ribbon cables .

+5 V at 0 .65 A

Temperature: operating, 0° to 55° C (+32° to
+131° F); non-operating, -40° to +75° C (-40° to
+167° F) .
Altitude : Operating, up to 4600 m (15 000 ft) .
Non-operating, up to 15 300 m (50 000 ft) .
Humidity : 90% non-condensing . Avoid sudden,
extreme temperature change that could cause
condensation within the instrument .

1 0 .75 m (2 .48 ft) RS-232C/V .24 ribbon cable
1 0 .75 m (2 .48 ft) RS-449 ribbon cable
1 0 .75 m (2 .48 ft) HP-113 ribbon cable

RS-232C/V.24 LABELS EIA
Data lines :
Transmit data (TX) (BA)
Receive data (RX) (BB)

Handshake lines :
Request to send (RTS)' (CA)
Clear to send (CTS)' (CB)
Data set ready (DSR)' (CC)
Data terminal ready (DTR)' (CD)
Carrier detect (CD)2 (CF)

RS-449
Data lines :
Send data (SD)
Receive data (RD)

Handshake lines :
Request to send (RS)
Clear to send (CS)
Data mode (DM)
Terminal ready (TR)
Receive ready (RR)

HP-IB
Data : Data in/out
(I through 8)
Management :

Interface clear (IFC)
Attention (ATN)
Service request (SRQ)
Remote enable (REN)
End or identify (EOI)

Handshake :
Data valid (DAV) 3
Not ready for data (NRFD)
Not data accepted (NDAC)



Connecting the HP 1630 and
HP 1631 logic analyzers to
minicomputers is facilitated through
minicomputer interfaces for three of the
most popular minicomputer buses :
HP 10275A PDP-11 UNIBUS U

Interface
HP 10276A LSI Q-BUSC Interface**
HP 52126A MULTIBUS

Interface ***
The interface boards plug into the

respective buses . A ribbon cable
extending from the board can either be
connected to the logic analyzer, or for
convenience through the HP 10320A
user-definable interface module with an
HP 10269B probe interface .

Switches on each interface board
qualify information routed to the logic
analyzer or preprocessor by the selected
activity type . Any combination of
monitored activities may be selected for
a logic analysis measurement .

Minicomputer Interfaces
For The Three Most
Popular Minicomputer
Buses

Interf -,ag to n , - mpz , rs is simplified with HI's ~~
A dibldHP 10321user-efnae moues.

the H1' 10320'A and

Specifications

* UNIBUS is a registered trademark of
Digital Equipment Corporation.
** Q-BUS is a registered trademark of Computer Activity HP 10275A HP 10276A HP 52126A
Digital Equipment Corporation .
*** MULTIBUS is a registered Read X X X
trademark of Intel Corporation . Write X X X

Interrupt vectors X X
DMA transfers X X
Refresh X
1/O transfers X

Bus Loading Power Requirement

HP 10275A 1 unit DEC load (type 956, P/N DEC 0 .9 A at + 5 Vdc (nominally 0.55 A),
8640 bus receiver) with max 12 pF supplied by the minicomputer .
shunt capacitance at connector ;
nominally, 6 pF .

HP 10276A Same as HP 10275A . As an interface, 0 .5 A nominal and
0 .9 A max; as a terminator, 1 .0 A
nominal and 1 .6 A max . Power
supplied by the minicomputer .

HP 52126A 1/2 of a standard TTL load . 1 .3 A max at +5 Vdc, nominally 0.8 A.
Power supplied by the minicomputer .



Logic Analyzer Selection Guide

Logic analyzers, preprocessors, interfaces, peripherals, and accessories may be ordered individually or
as a system. When ordered individually, each product is shipped according to its delivery schedule .
Ordering within the HP 16305 or HP 1631 S system ensures coordination of shipments . Pricing is
identical .
To order an individual product, use just the model number. To order a system, use the HP model

number 1630S or 1631S, then list the respective model numbers .

HP 1630S system reference number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No charge .
HP 1630A (35 channels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $8 600 .
HP 1630D (43 channels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510 630 .
HP 1630G (65 channels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $12 100 .

HP 1631S system reference number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No charge .
HP 1631A (35 channels, 2 analog channels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $11 000 .
HP 1631D (43 channels, 2 analog channels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13000.

HP 1630A

	

HP 1630D

	

HP 1630G

	

HP 1631A

	

HP 1631D
State Timing State Timing State Timing State Timing Analog State Timing Analog
35 - 43 - 65 - 35 - 2 43 - 2
- 8 - 16 - 8 - 8 2 - 16 2
27 8 35 8 57 8 27 8 2 35 8 2
- - 27 16 - - - - 2 27 16 2

HP 10269B general-purpose probe interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5460 .

Note : inverse assembly is provided on a 3-1/2 inch disc .

HP 10300B Z80 interface module including inverse assembly

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . $860 .
HP 10301B Z8001 interface module including inverse assembly

	

. . . . . . . . . . . . . . . . . . . . . . . . . $960 .
HP 10302B Z8002 interface module including inverse assembly

	

. . . . . . . . . . . . . . . . . . . . . . . . . $960 .
HP 10303B NSC800 interface module including inverse assembly

	

. . . . . . . . . . . . . . . . . . . . . . 81 000 .
HP 10304B 8085 interface module including inverse assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . $860 .
HP 10305B 8086/88 interface module including inverse assembly . . . . . . . . . . . . . . . . . . . . . . . $1 210 .
HP 10306B 80186/88 interface module including inverse assembly . . . . . . . . . . . . . . . . . . . . . . $2000 .
HP 10307B 6800/6802 interface module including inverse assembly . . . . . . . . . . . . . . . . . . . . . $1 100 .
HP 10308B 6809/6809E interface module including inverse assembly

	

. . . . . . . . . . . . . . . . . . . 5 1 100 .
HP 10310B 68008 interface module including inverse assembly . . . . . . . . . . . . . . . . . . . . . . . . . Sl 100 .
HP 10311B 68000/68010 interface module including inverse assembly . . . . . . . . . . . . . . . . . . . :ml 300 .
HP 10312B 80286 interface module including inverse assembly . . . . . . . . . . . . . . . . . . . . . . . . . .$2 000 .

HP 10342B bus preprocessor (RS-232C/V .24, RS-449, and HP-1B) including
inverse assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 200 .

HP 10275A PDP-11 UNIBUS C% interface board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $460 .
HP 10276A LSI-11 Q-BUS a interface board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5510 .
HP 52126A MULTIBUS J interface board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5350 .

HP 10320A user-definable interface module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

$250 .
HP 10321A microprocessor interface kit for HP 10320A . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . $225 .

HP 10322A 40-pin dual in-line package connector for HP 10320A . . . . . . . . . . . . . . . . . . . . . . .

	

$400 .
HP 10323A 48-pin dual in-line package connector for HP 10320A . . . . . . . . . . . . . . . . . . . . . . .

	

$460 .
HP 10324A 64-pin dual in-line package connector for HP 10320A . . . . . . . . . . . . . . . . . . . . . . .

	

$560 .

HP 9121S single-sided 3-1/2 inch single
disc drive

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . .57 10 .
HP 9121D single-sided 3-1/2 inch dual
disc drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8965 .
HP 9122S double-sided 3-1/2 inch single
disc drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . $965 .
HP 9122D double-sided 3-1/2 inch dual
disc drive . . . . . . . . . . . . . . . . . . . . . . . . . . S1 270 .

HP 2225A ThinkJet printer . . . . . . . . . . . . . 5495 .
HP 2671G thermal printer . . . . . . . . . . . . $1 540.

HP 10833A HP-113 cable, 1 m (3 .3 ft) . . . . . . $81 .
HP 10833D HP-113 cable, 0 .5 m (1 .6 ft) . . . . S81 .
HP 10503A BNC-to-BNC cable 1 .2 m (4 ft) $17 .

HP 01611-61609 40-pin dip clip with ribbon
cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $200.

HP 10062A front-panel cover . . . . . . . . . . . .

	

$70.

For HP 1630A/D/G and HP 1631A/D
Logic Analyzers
HP 5061-9678 rackmount kit . . . . . . . . . . . . $43 .

HP 01630-68705 HP 1630A/D/G and
HP 1631A/D product support package including
training and service tools . . . . . . . . . . . . . . 56 300 .

For more information, call your local HP sales office
listed in the telephone directory white pages . Ask for
the Electronic Instruments Department or write to
Hewlett-Packard : U.S .A. - P .O . Box 10301, Palo Alto,
CA 94303-0890 . Europe - P .O . Box 999, 1 180 AZ
Amstelveen, The Netherlands . Canada - 6877
Goreway Drive, Mississauga, L4V 1M8, Ontario .
Japan - Yokogawa-Hewlett-Packard Ltd ., 3-29-21,
Takaido-Higashi, Suginami-ku, "Tokyo 168 . Elsewhere
in the world, write to Hewlett-Packard
Intercontinental, 3495 Deer Creek Road, Palo Alto, CA
94304 .

Printed in U .S .A .

	

Data Subject to change
5954-2628 (D)
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