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Chapter 1
General Information

Introduction

This manual describes how to operate the Hewlett-Packard Model 1630A
and 1630D Logic Analyzer This 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 cther hists the analyzer operating characteristics The last paragraph
in this chapter descnbes how to initiate the analyzer performance
vetification

Manual Contents

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

Chapter 3 ot this manual 1s called Getting Started. As scon as you can,
you should perform the procedures in chapter 3. These will help you
become familar with the analyzer

Chapter 4 15 a map of the menus 1in the analyzer It will help you
understand the arganization of the analyzer.

Chapter 5 discusses the System menus which you witl use to set up the
basic analyzer configuratian for the type of measurements you will make

Chapters 6 through 9 describe how to use the analyzer to perform state
measurements, timing measurements, performance analysis meastire-
ments, and combined state/timing measurements, respectively, Each of
these chapters discusses how to set up the menus and read the displays
for the corresponding maasurements

Appendices in this manual show how 1o use the accessory digital
cassette drive for a tape memory, how to obtain hard copy on an
accessory printer, and how to control the analyzer thiough the HP-1B
and/or HP-IL interfaces. The last appendix lists all of the error and status
messages displayed by the analyzer

1630A/D LOGIC ANALYZER 1-1
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Analyzer Description

The analyzer performs trace measurements 1t can trace the flow of
synchronous states in a micropregrammed state machine. It can also
trace electnical activity at several points during a period of system
operating time. The analyzer can perform both state and timing measure-
ments together, and interactively control the capture of information in
each of these two functions

The analyzer can perform overview measurements which allow you to
analyze the performance of code modules in software-intensive systems
The analyzer can perform all of its measurements as a stand-alone
instrument, or as partofasystern controlled through a standard HP-1B or
HP-IL interface bus

Physical Contigurations
The following 1s a list of the analyzer configurations, components, and
optional accessories:

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

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

3 HP Part Number 10271A General Purpose State Probe Nine
channels for collecting state activity plus an input ¢lock channel
Used to supply state activity only

4  HP Part Number 10272A General Purpose State/Timing Probe
Eight channels for collecting state activity or timing achivity No
input clock channel

5 HP Maodel Number 82161A Dngital Cassette Drnive HP Option
used to store instrument setups and captured data in tape
memaory.

6. HP Model Number 10269A Probe Interface with HP preprocessor

option HP option used to make all connections to interface the
analyzer to a specific micreprocessor

1-2 1630A/0 LOGIC AMNALYZER
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Analyzer Memeory

The trace memory of the analyzer 1s 1024 states deep It stores each
qualitied state captured by the input probes. The trace memary also
slores measurements of time for the fiming listing so you ¢an analyze
periods between nocurrences of interest

The compare memary 1n the analyzer is 16 states deep it canstore up to
sixteen lines for comparisan with the corresponding lines 1n the trace
memaory. You can set the analyzer to save any trace in which the lines of
the trace memory are fdentical to the lines of the compare memaory, or
where the lines of the trace memory are not 1dantical to the ines of the
compare memory. Each state in the compare memory can be edited to
specify polanty and set “don't care” compansons,

The System Specification

Use the menus in this specification to 1dentify how the analyzer will be
used whether as a stat2 analyzer. a timing analyzer {with or without
ghtch capture), or a combined state and timing analyzer In this menu,
you also identify the way the analyzer will operale when used as partofa
system, or when using capabilibes offered by accessories

The Farmat Specification

Use the menus in this specification to set up the way the analyzer
formulates displays from its captured infarmation. You can label incivi-
dual bits or sets of bits, and assign names to identify address ranges
and/or specific values found in those labeled sets The analyzer wili
compose displays using your labels and names, if desirad.

The Trace Specification

Use the menus in this specification to enter parameters for makmng your
measurements. You can set up the analyzer to trace state flow and/or
record electrical activity at nodes in a system umder 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 software executions, androrasequence
of electrical achivities at nodes in a system under test Values shown 1n
these iists can be expressed using names of your choice, as well as using
numbers i the hinary, octal, decimal, and hezadecimal number bases.
Values can also be expressed as ASCil codes for labels having from 6 to
16 bits

1630A:D LOGIC ANALYZER 1-3
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Waveform Displays

The waveform display shows up to 16 indwvidual traces of electrical
activity on selected bits Each trace 1s shown as a continucus line of high
and low states. The waveform shows how the states changed with hme at
aach montored point. You can also see points on the traces where
glitches were detected during the measurement, 1f desired. Glitch
detection is accomplished by combining twe timing prabes {o make a
single channel, and using one of the probes as a ghtch 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 hornizontal and vertical scales of the chart to
examineé the details around areas of interest ¢n the XY chart

Histogram charts are bar graphs used to measure the performance of
software moedules in a system under test The analyzer can show two
types of histograms state label hisiograms, and time interval histograms
A state label histogram shows the relative number of executions within
each range of states you define. Up to eight ranges of states can he
defined for a label histogram. Time interval histograms show eight time
ranges, you can define the perniod of 2ach range. You can set up the
analyzer to make time interval measuraments each time the software
executes from one selected pointto another in the system undertest. The
lime interval histogram shows how often esecution of the selected
software module was completed within each of the time ranges you
defined.

1-4 16304 D LOGIC AMALYZER
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Performance Verification

The performance vernfication 1s a self-test routine contained In the
analyzer ROM. It checks for proper functioning of the measurement
channels within the analyzer, and provides an indication on the display If
the analyzer functions are normal it aiso provides troubleshooting
information in case an analyzer function is not normal

To imtiate the analyzer self-test, proceed as follows

1 In the rear-panel set of address switches, set switch 6 to “1"
{switch lever uph

2  Turn off the LINE power and then turn it back on During power
up, the analyzer will execute the seif-test routine When it has
completed the self-test, the display will show "PV Tests Pass”
Any cther message (or a blank screen)is indicative of a problem

Possible Messages
PV Tests Pass
Error in RAM
Error in ROM #n Expecied XX was YY
Acg error
nn NN An NN NN AN nn

To return ta the normal logic analysis mode after the test, set switch 6 to
"0 iswitch lever down) It s not necessary to cycle the LINE powar
switch at this time

It yourinstrument does not pass the self-test, and your want to return itto
Hewlett-Packard for service, fill out one of the 1ags at the baik of this
manual and attach 1t to your instrument Be sure to nole the fallure
message from the CRT on the tag

1630A/D LOGIC ANALYZER 1-5
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Table 1-1. Specifications

Measurement Configurations

STATE TIMING

16304 35 0
a 8

ar 8

16300 43 ]
0 16

35 8

27 16

Note: Number of timing ¢hannels halved in Ghtch mode

Measurement Functions
Memaory
Data Acquisition
Compare
Search

Input Specifications
Clock repetition rate
Single Phase

Multiplexed
Clock Pulse Width
RC
Setup time
Haold time

Minimum swing
Minimum input overdrive

1024 words

16 words

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

25 MHz with single clock and single edge
specified

20 MHz with any ORed combination of
clocks and edges

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

100 kilohms +/-2% shunted by approx & pF
at probe body

me data must be present prior to clock
transition, =20 ns

time data must be presentafter clock transi-
tion, 9 ns

600 mV p-p

250 mY or 30% of input amplitude. which-
evear 15 greater

1-6 1630A/0 LOGHC ANALYZER
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Table 1-1. Specifications (Cont'd)

Maximum voltage
Threshaid Range

Dynamic Range:
Glitch

Operating environment
Temperature

+ =40 volts, peak

9.9 volts to +99 volts in 0.1-valt incre-
ments Accuracy I 5% +.-120 mV

+'-10 vohts about threshold

With ghtch detection on, number of timing
channels are halved Minimum detectabie
glitch 5 nsec width at threshold

0to55degrees Ci3210 131 degrees Fi, 20to
30 degrees C recommended

Humidity: up to 95% relative humidity at -+40 degrees
C. 40% to 80% relative humidity recom-
mended

Altitude- to 4600 m {15 000 ft}

Vibration: vibrated in three planes for 15 min each
with 0 3 mm excursions, 5 to 55 Hz.

Dimensians.

Onnoonl
Tor
EA s E = E ge
— — T ——} 4 e {
3 J 7
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TE =T 7 =
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Table 1-2. Operating Characterislics

State Mode
Clocks

Data Indexing
Resources

Trigger

Restart:

Store quahfiers:

Qccurrence

Compare

Arming:

three ORed clocks operate in single-phase
at two-phase demultiplexing mode Clock
edge I1s 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 ¢f the multiplexed
maode

four terms including the Boolean NOT of
each tarm, ALL patterns, or NO pattern. 1A
term 1s the AND combination of bit patierns
in each label. ) Terms may be used as often
as desired

up to tour rescurce terms may be used In
sequence to establish the trace parameter
The last term in the sequence may use Upto
four resource terms in an QRed format
one to four resource terms may be used in
an ORed conddion tor a sequence-restart
condihion

one to four 1esource terms may be used In
an ORed formal. Store qualification may be
separately defined for each term in the
trigger sequence

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

trace untl compare “equal to” or “netequal
to" 15 provided. The compare file 15 the
width of the analyzer, with & depthupto 16
words. Each word 1n the compare buffer
can have “don't cares” and can be com-
pared anywhere in the 1024 deep memory
the state analyzer can be armed by the full
Data Indexing capability of the Twming
Analyzer.

1-8  1630A/D LOGIC ANALYZER
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Table 1-2. Operating Characteristics (Cont'd)

Overview

XY Chart:

www.valuetronics.com

Time measurement;

State histogram

Timing mode
Clock
Ranges
Accuracy
Data Indexing

a chart 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 simultaneous-
ly displayed
a timer can be started on completion of a
sequence of up to three resource tferms with
restart and occurrence capability like state
data indexing. The timer can be stopped
and/ar sestarted on QR'd combinations of
one to four resaurce terms. A histagram of
the start/stop time measurement 15 displayed.
The user can specify up to eight time ranges
Mimmum fime, 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 1s greater.

J-digit display.

- Histogram ranges 1 microsecond

a histogram of any user-defined label can
be shown. The user can specify up to eight
labels and ranges
Maximum Count - 263-1,
Regolution - aclual count is rounded to
0 1% (4-dhgit display!

1€ ns to 500 ms in 1, 2, 5 seqguence
+/—0.01%

Asynchronous pattern:

20 nsto 1 msin 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 218 times the sample period to a
maximum of 9999 sec

1630A'D LOGHZ ANALYZER 1-9



Table 1-2. Operating Characteristics {Conl'd)

Arming: the timing analyzer may be armed by the
full data indexing capability of the state
analyzetr

Markers time beftween dual markers {(x and o) Is
displayed to accuracy of one sample period

Expansion X1 to X400 1n 1, 2, 4 sequence. Display is a

compressed representation of the 1K memaory
in X1 magnification. In X2 magmficaton,
each displayed sample represents a single
sample in memory.

Overview a chart of any user-defined label can be
shown The user can change the upper and
lower bounds of the chart, and all 1024
states ot the memory ¢an be simultaneous-
ly displayed

General Characteristics
Labels

Input channel fabels
up to 8 state, 16 timing, user-defined, 5-
character labels may be assigned bit pat-
terns in any conhguration Bits may be used
in more than one label and nead not be
contiguous Primary use 1s for identifying
bits assigned to bus structures such as
Address, Dala, and Stalus

User field ail labels with 4 bits or less allow mnemonics
to be assigned to specific patterns. Pnimary
use 1s 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 view-
ing software modules in the format they
were written Up to 16 module startingloca-
tions may be specihied, allowing trigger
parameters to be based on module names,
plus an nftset 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 datacollec-
tion on all stored records

1-10  16830A/D LOGIC ANALYZER
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Table 1-2. Operating Characteristics (Cont'd)

www.valuetronics.com

Activity Markers

Cutputs
HP-IB.

HP-IL

Rear-panel BNCs

provided in tormat display for quick identi-
fication of active inputs.

HP-IB connector with 8-posibion HP-I8
switch located on rear panel. Five positions
on switch are used to determine addiess 2
positions used to determine TALK JNLY
maode for hardcopy, or system caontroller
HP-1B can be used in following environ-
ments

1. Logic analyzer being controled from a

controller, such as HP 9826A
Ma=imum bus transfer rate 1s approx-
imately 4K bytes per second

2 Stand-alone hard copy on a graphics

printer. such as HP 2671G
HP-IL cnnector located on rear panel for
HP-IL contral, or for interfacing to HP 82161A,
low-cost mini-cassette drive Not reguired
to use analyzer, but enhances analyzer oper-
atien as follows:

1. Storage of user setups and measure-
ment results, 10 different tiles can be
stored an one cassette
When coupled with an appropnate pre-
processor, allows analyzer tg assume
2 processor-specific personality to
present data In mnemaonic format.
one output BNC labeled PORT, located on
rear panel, with a TTL output level, high
=22V into 50 ohms; low <0 4V into 50 ohms
The BNC can be programmed from the
keyboard to provide the follnw:ng signals
. Pulse on State Trace Paint
. High until State Trace Point
. Low until State Trace Point

High on {ast Sequence

High on Timing Pattern

Constant High

Constant Low

ra

~NOmt e W=
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Table 1-2. Operating Characteristics {Cont'd)

Weight

Power requirement

Accessones supphed

one BNC labeled ACCESSORY POWER
supphes +5V for preprocessor or 10QIC
probes

16830A 126 kg 128 Ib) net, 17 kg 138 |b
shipping

1630D: 132 kg 29 |by net 17.7 kg 133 1hy
shipping

115230 Vac, -22% to +10%; 275W max, 48
o 65 Hz.

three 10-bit 10271A stale probes and ane
10272A state and timing probe with 1630A
itwo 10272A with 1630D), che 23 m (7 51t
power cord, one Operating Manuoal

Service And Calibration Support

The 1630A/D contains all necessary Inter-
faces to allow high-spead troubleshaooting
and calibration with automatic equipment
Guided probe technigques, utiizing signa-
ture analysis under computer control, coupled
with special test instruments and fixtures
allow maost fallures to be iselated to the
comperent level In a mumimum amount of
time After reparr, full and complete calibra-
tion can be accomplished in minutes, using
the same equipment Since this integrated
design can only ke serviced efficiently and
economically with this autcmated system,
all major HP service facilities have installed
this special equipment This HP investment
will provide you with the fastest, most com-
plete and lowest cost repairs and calbrations
For those companies where economies of
scale make in-house repair and cahbration
cost-effective, an nophon is availlable that
pravides the special hardware, software and
related documentation and training to allow
1630A/D repair. Additional test equipment
15 required. Contact your local HP sales
represantative for further information

1-12 16304 D LOGIC AMALYZER
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Chapter 2
Installation

Introduction

The putpose of this section 15 to show you how to set up the analyzerand
connect the probe cables to make measuremants in a system undertest

Site Selection

Place the logic analyzer on a clean workspace which has adequate
ventiliation

Rear-Panel Address Swilches

The address switches are a set of eight switches on the mainframe rear
panel These configure the analyzer to operate an the HP-1B and:ar HP-
IL interface buses, and to execute the performance venfication self-test
Reter to the label Iocated below the address switches to sel the switches
for desired operation.

a |fyou are cperating the analyzer as part of a system, set switches
one through five to select the system addrass for your analyzer
Set switches seven and eight to select the desired system con-
troflar .

b Ifyou are operating the analyzer in a stand-alone configuration,
with orwithout an external printer, set switches seven and eightto
select the TALK ONLY mode {both switches to "0

¢ Set switch six to "0" Switch six 15 only set to "1" during the
performance verificaticn self-test

NOTE

A switch 1s set 1o 1" when its toggle lever 1s up, and set to
“0" when its toggle lever 13 down

1630A/D LOGIC ANALYZER 2-1
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Rear-Panel Output BNC Connectlors

The rear-panel BNC labeled ACCESSORY POWER provides 5 valts for
operating an external HP preprocessor or logic probes.

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

Connecting Analyzer To System Under Test

The analyzer can gather information through either the Model 10269A
Probe Intertace or through direct cannections from the general purpose
probes. The procedures to be followed when making connections differ.
Refer to the procedure that describes how to make connecticns using
your interface

Connecting Analyzer Through Probe Interface

1 Connectthe prabe pads fram the analyzer to the appropriate pod
sockets on the probe interface. Refer to the manual for the
general purpose preprocessor.

2 Connect the rbbon cable fiom the probe interface (with pre-
processor interface module installed) to the microptacessor in
the target system

3 ConnectaBNC cable fromthe ACCES30RY POWER BNC onthe
analyzer rear panel 1o the ACCESSORY POWER (+5v) BNC
connector on the probe interface

Connecting Probes Directly To System Under Test
1. Snap on the adapters foreach of the general purpose probe pods
2 Connect the line for each probe kit to monitor a node n the
system under test Leave estra lines uncennected Do not con-
nect signals with different threshold levels (some TTL and some

ECL. for examplet in the same probe pod

3 Connectthe ground probe from each pod toa ground pointin the
system under test

2-2  1630A/D LOGIC ANALYZER
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Connecting Operating Power

Before connecting operating power, set the associated power selector
switch to identify the kind of power in use either 115V or 230V Then
connect the line power cord from the analyzer to a source of operating
power.

1630AD LOGIC ANALYZER  2-3/12-4 blank)

www.valuetronics.com



Chapter 3
Getting Started

Introduction

The purpose of this chapter 1s to help you become familiar with the Mode!
1630A/D Logic Analyzer This chapter shows you how tc use the
analyzer by feading you through a series of steps in which you gather
information about the software i your system First, you will use the
analyzer to make state measurements Next you will make timing
measurements Then you will make a series of measurements using
some of the special features of the znalyzer Finally, vou will make
coordinated state and timing measurements together

The keyboard of the 1630A/D Logic Analyzer 1s simple to use, after a
short familianizabion, but itis nota key-par-function keyboard Functions
are layered on the keys via the instrument menus The functions nf each
of the keyboard keys 15 discussed in figure 3-1

Setup And Connections

The demenstration procedures in this chapter can be performed using
any 8-bitor 16-bit microprocessor system asa source. It you are going to
make measurements on a system which has an Intel 8085, these
connections wrl apply directly to you If you are going to use a system
which has any other microprocessor, this procedure will describe the
modifications you need to make to obtain proper operation

1 Setthe rear-panel power-selector switch toidentify the operating
power in use (either 115V or 230V!

2 Connect the power cord to a source of operating power

3 Refertochapter 2 of this manual and follow alf of the procedures,
as apphcable

4. If you are using a preprocessor interface with a personality
medule to connect to the microprocessor in your systern, the
interface wi!l make a!l of the clock and prebe channel connec-
hons You can ship the remainder of this procedure and begin
with Making Simpie State Measuremenlts.

1630A/D LOGIC ANALYZER  3-1
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CHS. Used to change +/- signs when specifying memary loca-
tions in either direction from the trigger event, and when specifying
polarities. This key will also print a dash when used in a text field

DON'T CARE enters an “X" in lieu of a number, to indicate "any
value will serve”

CURSOR. These keys mave the cursor from field to field in the
menus The blue SHIFT function allows these keys to rearrange
the order of labe!s in the menus. and to move the cursor from pod
to pod in the label ines of the FORMAT [Assignment] menu The
CURSOR keys can also move the configuration bar in the
SYSTEM [Configuration] menu. and the "x ' and "0" markers on
the waveform and chart displays

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

INSERT/DELETE are used to add or delete fields and labels
CLEAR ENTRY This s the field eraser key, DEFAULT returns all

fields in the displayed menu to their power-up conditigns

Figure 3-1. Front Panel Controls (Cont'd)
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5 |f you are using the general purpose adapters to connectanalyzer
probe channels to pins of the microprocessor in your system,
make the connections as follows:

d

Connect the channels of pod 2 to the lower nine bits of the
address bus (channe! 0 to the LSB, channel 1 to the next bit,
etch

Connect the channels of pod 3 to the next higher seven bits of
the address bus. {Leave channels 7 and 8 open on pod 3 )

Connect the channels of pod 1 to the least significant eight
bits of the data bus {channel 0 to the LSB, channel 1 to the
next higher bit, etc)

onnect the channels of pod 4 te the control lines in your
systemn under test to obtain status information

Connect the clock line of pod 2 (the L clock) te the address
clock Connect the clock ine of pod 4(the J clock) fo the data
clock

NOTE

If you are making connections to a system that uses a
single clock, connect it to the L clock line of pod 2

6 Leave all remaining channels of the probe pods unconnected
This completes the connections reguired to use the analyzer in
the procedures described in this chapter

Making Simple State Measurements

The following procedure will show you how to capture state flow using
the analyzer [twiil show you how to arrange the state activity into labeled
fields, how to trigger a trace duning particular occurrences in state flow;
and how to get a desired portion of the captured information on the

display.

Capturing Activity From The System Under Test

1. Turn on operating power in the system you are going to use as a
signal source for making these tests.

3-4  1630A/D LOGIC ANALYZER
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Turn on the LINE pushbutton power switch on the front pane! of
the analyzer. The analyzer will execute its boot-up routines and
confrgure itself o make a simple state measurementtall channels
will be dedicated to making state measurements, and none to
making timing measurements! This configuration 1s shown by
the position of the bright bar on the system specificationifigure 3-

21

Press the RUN key on the front panel The analyzer will executea
single trace, capture data, and present a list on screen. The list
will be gne column of information. The column will include ail of
the activity captured from all of the analyzer channels An
unconnected probe bit will show up as 0 on the trace list The hist
may not make much sense right now, but Its presence ensures
that the analyzer 1s connected to the system undertest, anditcan
gather data See figure 3-3

Ve smmmeeaa FOLL 10 Caange Cerfiguratize

11 “ﬁnhgularrun |

Figure 3-2. Default System Configuration For 1630D
(1630A has 8 less channels)
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Figure 3-3. Default Trace List

Creating Meaningful Labels

1

Press the FORMAT key. This selects the Format Specification
menu. in this menu, you select the arrangement for presenting
captured data sp that the information will be easy to read and
interpret. See figure 3-4

The cursor selects the field of the menu to be edited by the
keyboard keys Use the CURSOR keys to move the cursor from
field to field on the State Format Specification menu. Notice that
the cursor will advance left-to-right and right-to-left if you hold
down the corresponding CURSOR arrow key, and 1t will stop at
the end of the row By a senes of presses of the same CURSOR
arrow key, the cursor will travel across each row and 1t will
advance from row to row on the menu

Notice that the format specification was automatically loaded
with label “A", and that label A includes all of the bits of
information from alt of the probe lines in the analyzer. (Each
asterisk indicates the corresponding probe line s included in the
label

1630A/D LOGIC ANALYZER
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State Farmat Specification
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Figure 3-4. Delault Format Specification

Press the CURSOR-down-arrow key three imes This placesthe
cursor in the name assignment field of label A

Notice the message at the tap of the screen Thistells you that the
analyzer is ready to create new labels, if desired

Press the INSERT key This creates a new label field in the format
specification. It has no name, and no bits are assigned to 1t

From the keyboard, type in ADDRS under label in the new field
{Press the blue SHIFT key to obtain keyboard blue functions,
press and hold the blue shift key to type a series of SHIFT
functions.)

. Press and hold the CURSOR-night-arrow key to move the cursor

down the label line until it 1s in bit 6 of pod 3
Press the NEXTI] key sixteen times or hold it Jown The asterisks

that appear in the entries under Pod3 and Pod2 assign the
corresponding probe bits to the label named ADDRS

16304/D LOGIC ANALYZER  3-7
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10

13

Figure 3-5. Labeling Address Bits In Trace List

Press the LIST key. See figure 3-5. The information collected
from the sixteen channels of ped 3 and pod 2 {connected to the
address bus 1n your system) is shown under a separate (abel
called ADDRS s this the address space you expected to see
executed by the system under test? If not. check your probe
connections and check the clock polanty 1n the format specifica-
tion

Press the FORMAT key Now you can create new labels for the
information collected from the data bus and the control bus.

Press the INSERT key This opens a blank field for a new label on
screen

Type in DATA from the keyboard, and then press the CURSOR-
right-arrow key and hold it until the cursor steps down the label
field to bit 7 of pod 1

1630A/D LOGIC ANALYZER
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14.

15

17

18

19

20

21

22

23

Press the NEXT[] key emght times This gathers all of the
information obtained by the eight probe channels of pod 1 under
the label calied DATA. These ale the channels you connected to
the data bus in your system under test

Press the INSERT key again
Type 1in CNTRL, and use the CURSOR keys to maove the cursor

into the prebe field under pod 4 where you connected the probe
channels to control lines in your system under test

Press the NEXT[] key, as required, to assign (with astensks) the
bits of pod 4 that are connected to control ltnes in the system
under test

NOTE

The bits included 1n a2 labkel do not need to be ghysically
adjacent Channel 2 in pod 1 can be combined with
channel 51n pod 3 to make a single tabel consisting of two
prabe bits

Press the LIST key. Now vour list display will shaw the onginal
label A, along with separate columns of information coltected
from the address lines, the data lines, and the control lines. (See
figure 3-6.)

Use the CURSCR-right-arrow key to move the cursor to the
[HEX] field under the CNTRL label

Prass the NEXT[] key two times to select binary as the numerical
base for display of control information. Now you can see the
conditions of each of the control lines as the measurement was
made

Press the FORMAT key.

With the CURSOR-up-arrow key, move the Cursor up into the row
of label A.

Press the blue SHIFT key and DELETE key to remove label A from
your analyzer.

1630A/D LOGIC ANALYZER  3-9



Figure 3-6. Labeling Address, Data, and
Control Bits In Trace List

24 Press the LIST key. See that only your own lzbels are present on

the list display.

Triggering A Trace On A Unique Occurrence

1

™o

3-10

Select one of the addresses from the ADDRS column on the list
display, and wiite it down.

Press the TRACE key This brings the trace specification to the
display. in this specification, you can set up the conditions that
will define the trigger point and the kind of activity to be captured
in the trace memaory

Press the CURSOR-down-arrow key to place the cursor in the
[any state] field. Thrs is where trigger selections can be specified

Press the NEXTI] key two times. This selects trace triggering to

occur when the anatyzer finds the state defined in row “a” on the
display.

1630A/D LOGIC ANALYZER
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Figure 3-7. Specifying A Trigger State

3. Press the CURSOR-down-arrow key to place the cursor in row
g

6. Using keyboard keys, type in the address you wrote down in step
| above. This sets up the state measurement funchion to trigger
when 1t finds your selecled state on the address lines The X's
under DATA and CNTRL indicate that any states on those lines
will satisfy the row “a" specification See figure 3-7.

7. Press the RUN key The analyzer will monitor activity from the
system under test until it finds the state you specified on the
address lines. Then 1t will capture that state into memory and
store each state that it finds after that until its memory 1s fitled one
time Then it will stop storing slates and place the message “Trace
Complete” at the top of the screen. See figure 3-8

1630A/D LOGIC ANALYZER  3-11
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Figure 3-8. Trace List With Trigger At Start

Note that the state you specified as trigger 1s the first state on your
display{line number 0000) Trigger was spectfied to be the start of
the trace.

Press the TRACE key

Press the CURSOR-up-arrow key to place the cursor in the [Start]
trigger position field.

Press the NEXTE] key to sefect center of memary for your trigger
position

Press the RUN key. The analyzer will begin storing states into
memory When it finds the state you specified as trigger, it will
capture thal state and then store an additional number of states
equal to one-half of the memory. The states that were captured
before trigger will be identified on the hst with line numbers
preceded by minus signs The states captured after the trigger
state will be identified by line numbers preceded by plus signs
See figure 3-9.

1630A/D LOGIC ANALYZER
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1.

Figure 3-9. Trace List With Trigger At Center

NOTE

it the tnigger state is found before the first half of memory
15 completely filled with states, the portion of unfilled
memory will not be avaiiable for display 1n the list

Controlling The State Display

Press the CURSOR-down-arrow key to place the cursor in the
ADDRS field beside the [MARK] indicator.

Type in the state you selected for atrigger state. The analyzer will
place an asterisk on screen to mark each line that has your
selected state You canuse the ROLL-up-arrow and ROLL-down-
arrow keys to scroll through memory and see the states with
asterisks beside them.

Press the CURSOR-left-arrow key to bring the cursor into the
[MARK] field

1630A/0 LOGIC ANALYZER  3-13
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Figure 3-10. Trace List With [Show] Selected

Now press the NEXT[] key. The held will change to [SHOW], and
the display will show only those lines from memory that have the
address state you selected See figuie 3-10

If the display shows many lines, alternately press the ROLL-up-
arrow and ROLL-down-arrow keys The display will scroll through
memory and show you al! af the memary lacations that meet the
specification of the [SHOW] line above

Nohce the ">" symbol beside one ot the ine numbers on screen
This identifies which line in memory will be shown on screen i
vou select a [MARK] display {which includes alllines of memory).

Press the NEXT[] key to select a [Mark] display The line that had
the “>" symbo! beside il 1s centered on screen. Its ne number is

shown in inverse video

Press the CURSOQR-down-arrow key to move the cursor into the
inverse-video line number field

1630A/D LOGIC ANALYZER
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2  Use the CURSOR-nght-arrow key to move the cursor two
tocations to the right Now type n a different ine number See
that the display window is repositioned to the location in memory
which includes the line number you just typed in.

Simple Timing Measurements

The following procedure shows you how to make measurements of time-
related activity In iogic systems. You wili see how to trigger traces of
electrical activity and how to compose desired displays and measure
activity on the displays

Activating The Timing Analyzer
1. Press the SYSTEM key.

2. Press the ROLL-down-arrow one time or CURSOR-down-arrow
two times. This moves the bright bar lo the second analyzer
configuration All channels which can collect timing information
are activated for timing measurements. No channels are active for
state measurements See figure 3-11.

Figure 3-11. Selecting The Timing Analyzer Configuration
In 1630D (1630A has 8 less channeis)

1630A/0D LOGIC ANALYZER 3-15
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Figure 3-12. Default Timing Measurement For 1630D
(1630A has B less channels)

Press the RUN key The analyzer will enecute a measurement at
the default specification ttngger on anything), and present a
waveform display on screen. Thisdisplay 1s at X1 magnification. It
shows the entire 1K memory content on screen Uncaonnected
fiming bits are constant lows. See figure 3-12

Controliing The Timing Display

1

2

3-16

Press the CURSOR-down-arrow te select the Magnification field.

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

_ Press the ROLL-down-arrow to see the window move through the

timing memory {display moves across the screen)
Press the NEXT[] key several times to see the magnifications

available Select a magnification factor that leaves several wave-
torm transitions on screen

1630A/D LOGIC ANALYZER
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Press and hold the CURSOR-right-arrow key untif the “x™ marker
moves out anto the display area. Place the "x” marker on nne of
the waveform transitions on the display The first line above the
wavetorms on the rnight-hand side of the screen shows the
medsurement of time between the start of the memoery and the
position where you placed the “x" (o to x}

Press the NEXT[] key several times to see that magnification of
the display occurs around the areain memory you selectad by the
positon of *'x" See figure 3-13.

Press the CURSOR-down-artow o select the Magnify About
freld.

Press the NEXT[] key to change “x" to "o".
Move the cursor up into the "Magnification” field
Press the NEXT[] key several times. Natice that display magnifi-

cation now occurs around the position of "o" {at the start of the
liming memaoryt

. Select a magnification that leaves the “x" marker an scteen

Fimiog Waueform [ragram__________ Oarg

Figure 3-13. Magnification Around “x"
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20
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23

Press the CURSOR-down-arrow key to select the ' Cursar Moves”
field

Press the NEXT[] key to change ™" to "o”

Press the CURSQR-right-arrow key and hold it to move the 'o"
out cn the display. Notice the time measurement indication
change as the "o moves closer to the "«"

Place the "0" marker on another waveform transition on the
display

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

With the cursor in the “Cursor Moves” field, press the NEXT[] key
to obtain the [x&o] indication With this selection, the “x” and "“0"
markers will move together and mantain a conskant interval
between them. You can use these two markers together to
compare intervals between any two points of interest on the
display.

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

Use the CURSCR-right-arrow and CURSOR-left-arrow keys to
move the 0" and “+" markers together to ancther set of waveform
transitions on the display

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

Move the cursor down into the "Cursor Moves™ field and press the
PREV[] key to select “Cursor Moves [0]".

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
measute the dimension between the two new waveform transitions

Press the CURSOR-left-arrow and CURSOR-night-arrow keys
MNotice that the “o" marker can cross the “x" marker, and the
measurement indication above the traces will correct itself {show
“x to 0" or "o to x
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Selecting Trace Positions On The Display

Press the CURSOR-down-arrow key to move the cursor inte the
BS fietd.

Press the PREV[] key several times. You can place any of the bits
from the timing memaory at any location on the display. You can
also turn off a display channel, if desired

Press the DELETE key several times You can eliminate channels
from the display, if desnmed Note that the vertical display i1s
magnified when eight or less channels are on screen

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 3-14

Press the blue SHIFT key and DEFAULT This restores all
channels in the display t¢ their onginal positions

Figure 3-14. Selecting Waveform Positions On Display
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Triggering On A Timing Event

1

~1

3-20

Find a paint on the waveform display where two of the channels
are high at the same time that ane of the other channels has a
transition from low to lgh {change display magnification, if
necessary! Wnte down these three channel numbers and their
conditions

Ptess the TRACE key

Use the CURSOR keys to place the cursor in the row of X's in the
Pattern field This is an AND field. s 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 10 recognize its trigger

Use the CURSOR keys to place the cursor at the points in the
“Pattern” hietd which correspond to the bits that you noted as
having high states. Enter a "1” from the keyboard in each of these
two bits. {B0 is the first bit on the right-hand side of the field.)

Use the CURSOR keys to place the cursor inthe “Edge™ fiald. The
“Edge” fizld 1s an OR fieid You can specify recognition of low-to-
high transitions, high-to-low transitions, or both transitions 1n
any of the bits where such selections are available If any of the
selected transitions occurs In any bit during a clock period, the
entire field 15 satisfied.

Use the CURSOR keys to posttion the cursor an the point in this
field corresponding to the bit you noted as having a low-to-high
transition (B 15 on the right-hand side).

If there1s a dot in the field where you positioned the cursor, press
the NEXT[] key one time to obtain the nising-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
ane with a low-to-high transition and two other channels that are
high, if required. Edge recagnition 1s not avaltable for all of the
timing bits. See figure 3-15
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Figure 3-15. Triggering On A Pattern And Edge Transition

8 Pressthe RUN key The analyzer will search the incoming activity
untrit finds a clock pertad 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 1ts memory

9 See figure 3-16 Note the vertical, dashed line on the display This
line identifies the trigger point.

10. Move the cursor up into the "Sample Penod" freld and press the
NEXT{] key several himes

11 Press the RUN key to 1ake a measurement using the new sample
period
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Figure 3-18. State Analyzer System Configuration

Setup For Relocation Use

1

2

3-24

Press the SYSTEM key.

Press the ROLL-up-arrow one time to select use of the analyzer as
a state measurement instrument See figure 3-18.

Press the FORMAT key.

Set up the [Assignment] menu of the State Format Specification
as in figure 3-19. Move the curscr into the appropnate fields and
use the NEXT[] or PREV[] keys and the keyboard keys, as
required.

NOTE

This 15 the correct assignment sefup for a systemusing an
intel 8085 microprocessor. You may need to change clock
assignments if your system uses a different micropro-
cessor

1630A/0 LOGIC ANALYZER

www.valuetronics.com

m E = W .




www.valuetronics.com

Stvate Format Spec:ficatsom e

1A= ignient | Slave Clack flaster Clock
J¢ JKL
Mslviplexing Podd Pgd3d PodZ Prdi Podd
B ..88,......98 ... .8 ]
ActiwytyX - 1T __Idaariosstunrrl e .
Label Pol

;]“E L+1 —[ FEHR S b — -
% & ) S

Figure 3-19. State Assignment Format Specification For 16300

10.

11.

(1630A does not have PODQ)
Maove the cursor into the [Assignment] field
Press the NEXT[] key to get [Relocation] on screen.
Press the CURSOR-right-arrow one time. You should have “For
tabel [ADDRS]" on screen. Hf not, press the NEXT[] key or
PREV[] key until you have [ADDRS].
Use the CURSOR-down-arrow to place the cursor in the abs 0000
field The code starting at this address 5 not named in the
example listing of figure 3-17 This code can be shown in absolute
values.
Press the INSERT key This brings up a new fietd for entry of the
next starting address. The cursor will be in the first position for
entry of the new module name.
Type in KEYBD from the analyzer keyboard

Move the cursor into the Starting Value area and type in 01D0
from the anaklyzer keyboard
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12 Press the INSERT key. The number of addresses used by KEYBD

13

14

15

16.

17

18.

19

20

21.

3-26

1s 0012H The next module (TIME! does not sfart right after
KEYBD There 1s unnamed code in the address space between
the end of the KEYBD routine and the start of TIME Determine
the starting address value of this unknown code. as follows

a.  Move the curscrinto the upper tietd of the Calculater, and
type in 01D (the starling address of KEYBD)

b Move the cursor into the middle field of the Calculator, and
type in 0012 (the number of addresses used by the KEYBD
routine’.

c.  The bottom field of the Calculator shows 01E2 (the first
address after the end of the KEYBD routine). This 1s the
starting address of the undefined cade Assignname A tathis
undefined code space

Move the cursor to the bottom [abs] fieid under Moduie Name and
type In A.

Place the cursor in the Starting Value area for the block of
absolute code labeled A. Then type in 01E2 frem the keyboard

Press the INSERT key.

Type In TIME fram the analyzer keyboard

Place the cursor in the “Starting Value” field, and type in 0429
Press the INSERT key. Again, there 1s unknown code between the
end of the present routine and the start of the next routine. You
can use the calcutfator to determine the address where unknown
code begins by placing the address of the start of the last known
routine on the top line (D429 and the number of steps in that
routine on the second line{0G1E). Labe! the unknown code B, and
enter its starting value (4047)

Press the INSERT key

Type in STACK from the analyzer keyboard

Maove the cursor inte the Starting Value field, and type in 0BBO

1630A/D LOGIC ANALYZER

www.valuetronics.com




22

23

24

25

26

27

28

29

30

A

32

www.valuetronics.com

Press the INSERT kay. Agatn, there 1s unknown code between the
and of the present routine and the start ot the next routine Use
the calculator to determine the address where unknown code
begins by placing the address of the start of the last known
routine on the top line (08B0} and the number of steps in that
routing on the second line {DD50) Beside the bottom “abs”
module name, enter s starting value {0C00)

Press the INSERT key
Type in SCAN from the keyhoard.

Move the cursor into the Starting Value column, and type in 2828
from the keyhoard (the address of an 1/O single values

Press the INSERT key

Move the cursor into the new field and type 1n 2829 n the Starting
Value column (the first absolute address after the end of the 1/0
address).

Press the INSERT kay
Type in DSPLY from the analyzer heyboard.

Move the cursor into the Starting Value column, and typein 3838,
the address of another 10 location,

Press the INSERT key
Move the cursor into the Starting Value field and type in 3839

beside the bottom “abs” entry. Your display should be the same
as in figure 3-20.
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Figure 3-20. Relocation Menu Assignments

Running A Trace With Relocation Addresses

1 Press the RUN key. The analyzer will run a trace of the system
activity and show a {ist of the information captured from the
address, data, and control buses.

2. Move the cursor intothe [HEX] field under the ADDRS label, if nat
already there, and press the NEXT[] key two times. The fieid will
change to [REL+HEX], and the column of information will show
module names with offset values, The madute names will corre-
spond to the addresses you selt up before the trace. The offsets
will show how far each measured transaction was into the
particular object code module See figure 3-21
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Figure 3-21. Trace List Using Vatues From Refocation Menu

Press the FCRMAT key twice to obtain the [Assignment] display

Move the cursor down into the ADDRS tabel line, and press the
INSERT key.

In the label line just created, type in ADDR1, and enter asterisks to
activate each probe line that 15 active for the ADDRS tabel. This
creates a label called ADDR1 that is identical to the ADDRS label.
See figure 3-22.

Press the LIST key. The list disptay will show all of your labels on
screen. There wilt be two columns of address information one
will have the relocatable object code modules, each with its own
count of address space, and the other will have the absolute,
hexadecimal values captured from the system under test See
figure 3-23.
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Figure 3-22. State Assignment Format Specification
With Two Labels For The Address Bits
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Figure 3-23. Trace List Using Values From Relocation
Menu And Correspending Absolute Values
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Using The User Base Feature

The analyzer can present list displays which give you written descrip-
tions of conditions found on the control bus lines instead of just the
hexadecimal vaiues The following procedure will show you how to
create two labels and assign descniptive notations to values found on the
labeled lines. Then you will see how to show these notations on the
analyzer dispiay in place of numencal values

Setup For User Base Usage

1. Press the FORMAT key The State Format Specification for
[Assignment] should be 0n screen. If not, place the cursor into
the upper, left-hand field and press the NEXT[] key to obtain the
[Assignment] display. See figure 3-24

2 Move the cursoer to the bottom label line on the display (CNTRLS.
3. Press the INSERT key.

4. Type in the label WR-RD. Use the CHS key to oblain the "-"

Stare Farmat Soecific
Hs 3

| L

Ml g lexing Pool Pod@
e

1
a

P
[FEE | (NSNETO) (SRWAIS) (MUAISE [WATNNN]
.. : /7

Figure 3-24. Stale Assignment Format Specification With
Labels Added For WR-RD And MEMIO
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Maove the cursoracross the label ine to the probe bit connected to
the READ/WRITE hne in your system under test, if known
Otherwise, position the cursor at any one of the probe bits
in¢luded in the control bus ICNTRL label).

Press the NEXT[] key to assign this bit to the write-read t(WR-RD!
label

Press the INSERT key
Type in MEMIO tmemory 10} from the analyzer keyboard

It your system has a memory 10 select line in the control bus.
move the cursar over and activate that bit for the MEMIQ label If
not, move the cursar over and activate any other bit from the
CNTRL label, except the one used in step 6 above

Move the cursor up into the [Assignment] field

Press the NEXT[] key twice to obtain the [User Base] display.
(See figure 3-25.) This display will show every label that is
composed of tour or less bits. Under each label will be bright
fields, one bright field for each vatlue which can be found on the
label You can define a descriptive word to be shown in place of
each of the values by typing that name into the associated bright
field

Move the cursor into the first bright field under the WR-RD label,
and type in the word WRITE. This assigns the word WRITE to the
value 0, if found on the WR-RD label

Move the cursor into the secgnd bright field under the WR-RD
label, and type in the word READ This assigns the word READ to
the value 1, if found on the WR-RD label

Move the cursor into the first bright hield under the MEMIO label
and type in the word MEMRY from the analyzer keyboard

Move the cursor into the second bright field under the MEMIO
labe! and type n the word IN-OT

1630A/D LOGIC ANALYZER
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Figure 3-25, State User Base Menu Setup

Obtaining Displays In User Base

Press the LIST key Your newly created labels will be on scraen.
The infgrmation under these labels will be shown as hexadecimal
values

Move the cursor over into the [HEX] field under WR-RD.

Press the NEXT[] key to change the field to {USR] which shows
the user-defined notations

Move the cursor into the [HEX] field under MEMIO, and press the
NEXT[] key to change it to user-defined notations. [USR]

See figure 3-26 By using this procedure, you can specify user
names to identify values onany of the labels consisting of four or
less bits
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Figure 3-26. Trace List Using Values From Relocation
And User Base Menus Together

Making Coordinated Siale And Timing Measurements

The tollowing procedure shows how the state and timing measurement
functions can perform independent measurements using separate tngger
avents at the same time. This procedure also demonstrates the ability of
one of the measurement functions istate or timing) to arm the other
tunction to perform its trigger recognition

Setup For State And Timing Measurements
1 Press the SYSTEM key

2. Press the ROLL-down-arrow key to select the combined state and
timing system specificaticn shown in figure 3-27

3. Press the FORMAT key. Make sure the [Assignment] menu 1s set
up as shown in figure 3-28

4, Press the TRACE key. The state trace specification will be on
screen (See figure 3-29.) The analyzer should still be set up to
trigger when it hinds the first occurrence of a state that maltches
the specification in row "a”. If not, move the cursor into the trigger
fieid and press NEXT[], as required, to obtain [a].
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Figure 3-27. Combined State/Timing Analyzer System Configuration
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Figure 3-28. State Assignment Formal Specification
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Figure 3-29. State Trace Speciication
In 5tate/Timing Measurements

5 Move the cursor down into the ADDRS field in row “a” and enter
[TIMEJH0011. Use the NEXT[] key to obtain [TIME] and the
numertc keys to obtain +0011 See figure 3-29

Executing Coordinated Measurements

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 messaqge “Trace
Aborted” will be on screen, along with a listing of the last eight
transactions belore you pressed the STOP key

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

3. Press the TRACE key

4 Maove the cursor down inte the row “b” line
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Flgure 3-30. State Trace Specification With Trigger
In Row “b"

Enter the module name and offset value you copied from the
screen (use Keyboard NEXT[] and hexadecimal keys). See figure
3-30.

. Move the cursor up inta the trigger field and press the NEXTI] key

tochange[a]to[ b ] This sets the analyzer to trigger when it
finds the state in row "b" {the state you copied from the display)

Press the RUN key. The analyzer will find the state you specified
as its trigger, and complete a state trace It will show the message
“Trace Complete” at the top of the display The state you selected
as the trigger will be on line D000

. Press the LIST key several imes Notrce that pressing any of the

INPUT DISPLAYS and OUTPUT DISPLAYS keys can swiich
between the state analyzer and timing analyzer.

Press the FORMAT key. Press it a second time, if necessary, to
place the [Timrng] format specification on screen
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Figure 3-31. Timing Trace Specification For
Combined State/Timing Measurements

Check the display of the Activity line. If bit 2in the timing pod
shows no activity, connect bit 2 {the third line) from the timing
probe to any active node in your system under test.

Press the TRACE key See figure 3-31

Move the cursor into the Pattern tield and enter a pattern of
XXXX1X1X twith a binary display base).

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 night-hand side) of the timing pad

Press the RUN key. The state measurement in the analyzer will be
completad as before After the state tngger has been found, the
timing function will search for the ttiming trigger [f it finds the
timing trigger, it will complete its trace and show a waveform
display. If 1t does not find its tnigger, the analyzer will show the
message “Waiting for Timing Trigger” on screen. In this case,
press the STOP key The message on screen will show “Trace
Aborted"”. There will be waveforms displayed
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15.

16

17

18.

Press the LIST key two times. You will see the trace list that was
completed by the state measurement function If will show your
state tngger on screen, along with other states it captured.

Press the TRACE key two times. This will place the trace
spectfication for the timing function on screen

Move the curser down into the Patlern field and press and hold
the DON'T CARE key untit 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 O

Press the RUN key. The analyzer will search through the in-
coming states until it finds the state trigger When it fings the state
trigger, it will begin capturing states into memory, and at the same
time, it will arm the timing analyzer to search for its trigget. The
timing analyzer will monitar the incoming activity untd 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
infarmation acress the display. See figure 3-32

Figure 3-32. Timing Waveform Display
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Figure 3-33. Timing Trace Specification
With Master [Timing]

19 Press the TRACE key. See figute 3-33

20 Mgve 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 arm the 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 (nsing edge on B2, it starts collecting timing
information, and arms the state measurement function to ook for
its trigger The Himing analyzer displays its waveform information
on screen while the state function completes 1ts measurement.
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Figure 3-34. Timing Listing Display

22 Press the LIST key The display will show a hsting of the timing
activity See figure 3-34.

23, Press the LIST key, again. The display will change to a hsting of
the information from the state analysis function

Using The Tape Memory Accessory

The following procedure wilt help you become familiar with how to use
the tape memory accessory, if you have the HP 82161A Dugital Cassette
Drive accessory for your analyzer

1. Connect the operating power cord to the digital cassetle drive
and to a source of operating power

2 Connectthe 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.
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3. Turnon operating poweron the panel of the digital cassette drive
Select the STANDBY positior of the power switch to conserve the
battery in the digital cassette drive In STANDBY, power is only
turned on in the digital cassette dnve when the analyzer 1s using
it

4. Press the OPEN button onthe digital cassette drive, install a blank
tape cassette, and close the casselte door

5. Press the SYSTEM key on the anaiyzer keyboarg
6 Pressthe NEXT[] key to obtain the [Tape Operations] menu. The
analyzer will only display this menu when 1t has the tape memaorty

accessory connected. See figure 3-35

NOTE

Figure 3-35 shows all of the possible entries for the [Tape
Operations] menu. Fite 1 is an HP-supplied inverse-
assembler file. File 215 a user-generated file with the date
anc time of its creation. Fie 10 is a copyfile, it allows
copying of write protected files from one tape to another.
The remaining files have no data stored

Figure 3-35. Tape Operations Menu
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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 hlank 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 fites

When tape formatting is compiete, 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 associaled file space. Now you can save the setups
of the FORMAT and TRACE menus, and the centent of the trace
memory on tape in file A

The analyzer would identify the date and time that it saved your
setup and data, and make this information available ta you if you
had set the analyzer clock, but it is not set

Try going to the [Penpherals] 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 idenhfy the date and time of storage, press the
blue SHIFT key and press DEFAULT This returns the file to the
undefined state.

. Move the cursor up Into the [Tape Operations] field ang change it

to [Peripherals].

Move the cursor down into the "Clock Set” field and enter the
month, day, year, and time (hour:minute second)

. Press the TRACE key, and change the trace mode field to read

[Continuous)

Press the RUN key and then the STOP key. This obtains data in
memory

Press the SYSTEM key and obtain the [Tape Operations] menu
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Move the cursor into the bright bar tn 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

. Press the blue SHIFT key and DELETE to wnte your present

instrument setup on the tape. The message WAIT Writing
Cassette File will be on screen while the analyzer 15 writing the
setup and data

After tape storage 1s complete and the tape has been rewound,
cycle the LINE power switch off and back on. The System
Specitication [Configuration] menu will be on screen. The
analyzer will loose I1ts cloch set

. Pressthe TRACE key Seethatthe[Single] trace modeis ineffect

This s the default mode set up during power-up
Press the LIST key See that the trace Iist memary s blank.

Press the SYSTEM key and change [Configuration] to [Tape
Operations] See that your file A 15 1dentifted on screen, along
with the date and time 1t 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.

Press the INSERT key The message WAIT Reading Cassette File
will be on the display Allow several seconds for the anaiyzer to
read the file and set up the menus. When the reading of the file 1s
complete, the SYSTEM [Configuration] menu will be on screen

Press the TRACE key See that the trace specificationis setup to
perform in the [Continuous] trace mode This s the measurement
mode you recorded on tape

Press the LIST key See that the trace memory 1$ loaded with
activity. This is the activity that was in the trace memory when you
recorded the setup

This completes the introduction to operation of the analyzer Complele
details of how to use the features of the analyzer are given in other
chapters of this manual.

3-44
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Chapter 4
The Menu Map

This chapter contains a set of maps which show all of the menus avarlable
in the analyzer Each menu is shown below the front panel key that calls it
to the screen The left-hand menus are avallable for use when the
analyzer 1s making Slate measurements, and the right-hand menus are
available when the analyzer 1s making Timing measurements. Use the
NEXTI] and PREV[] keys to select between menus within a set

Slate Timing

(With Tape Memory Accessory)

C ]

MO On AL 1o Ed1 File Dec g fan - Symem pmaigim o RULL I Bl Fils Dk cnghon
[Tap= Tuermens] Plae Opeia wnz)
Sywom Forciicanon Srelan e n
| Penpmer [ Puwhial, |
Jvutem pacibcaliain ROLL 0 Change Carhgmaihm Spmiem ipecdiceling ACLL to Change Con'iguralgn
[ Comiguenien | | tzonhguraran |

L

At Frn met Soetshcahon - Tirmg Furmal Spbsicatian —
[ User Buwe | U Bage)

State Formal Specteaion - _ e —ee - Timang Format Soecieanan

[Rabucation ] For Lstred FADOR Tk ylalns [assgrmen] Poal Po

At Feman Speta alin R -

[Azpgnment) =1
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State Timing

in State-anly configuration

e

Ste T Specthetien Timing Tixoe Soealemnon .
[rherama] Troen boris [Time nfarml] [Cantiruour] Traom roim

Zhale Trace Sowitnalen

{ Compare ] Traca Mose [Unil = [ Swige 1 T € bede

LtrF Trace & g —_

Ty s bpwel dien

Ve ] T Mo

Sty Trace hpecincatan - _- -

[ Smgh. | Tosr Mo

In Compare mode

|Starz+Compare] Lihng — BREHT Tu ol Compane hom Tng ey — oo o . Tide Compinte
| Hart§ [Tonpars Image] Lawi B C D
Elue Leng N _ . Tiace Tampkle
Lahel  WOOH- et CIOAL
[ LTy
Suae Warstrrm Diagram Tiaie Complete Timn g Vizdwm Oagdm— _ TIRCE LAME R

In Qverview TRACE mode
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Chapter 5
Using The SYSTEM Menus

Introduction

The system specification (s made up of three menus: [Configuratian],
[Peripherals). and [Tape Operations]. The [Configuration] and [Peri-
pherais] menus are used to determine whether the instrument will make
state measurements, timing measurements, cr interactive measurements,
and how the analyzer will interact with peripherals. Both of these menus
are discussed in this chapter. The [Tape Operations] menu is only
available to instruments usmng the tape memory accessory |t s discussed
in Appendix A of thus manual.

[Configuration] System Specification

The analyzer can be configured to make measurements as a state
anaiyzer, as a timing analyzer, or as an interactive analyzer combining
both state and timing analysis and interactive triggertng. Use the ROLL
keys to place the bright bar on a line that assigns the desired number of
probe channels lo serve each analysis function. For example, by placing
the bright bar on the top hne, you assign all probe channels to serve state
analysis and none to serve timing analysis (selecting the state-only
contiguration of the analyzer).

[Peripherals] System Configuration

In this menu, you can set up the way the analyzer will interact with
peripherals through its interface connectors. You can also set up the
nstrument clock and determine whether or not the instrument will beep
at predetermined points in its operation and when errar conditions are
detected

1630A/D LOGIC ANALYZER 5-1

www.valuetronics.com



Figure 5-1. 16300 Configuration System Specification

State Channels:

Timing Channels:

The number of probes serving information
to state analysis measurement channels is
listed

The number of prabes serving mformation
to timing analysis measurement channels is
listed

[No Glitch] - no glitch detection s avalable
In the analyzer

[Glitch] - glitch detection is available. Only
half as many channels are avallable tor
timing analysis because two probes are
internaliy combined for each channel in
this mode one to detecttiming activity, and
the other to detect glitch activity

-2 1630A/0 LOGIC ANALYZER

www.valuetronics.com




www.valuetronics.com

Fane: "ot

TALE CNLY

1ot _ISTEN ORLY
nus in To -t

| Pulge un State Tracepoint

Figure 5-2. Peripherals System Specification

Clock Set

Field used by analyzer to identify when
information was captured into memory
Enter [month] day year hour minutessecond.
Once set, this clock will continue 10 heep
ume as long as analyzer power is on

Print Non-waveform Menus:

Rear Panel Port

Selects code for information transfer to
external printer.

[Text] selects information transfer using
ASCII codes

[Graphics] selects information transfer using
HP-GRAPHICS codes

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

[Pulse on State Tracepoint] - analyzer outputs
15-nsec TTL positive pulse when 1t finds
state tracepoint.

{High til State Tracepoint] - after run start,
analyzer outputs TTL tugh until it finds
state tracepoint. Then 1t switches TTL low.
[Low t1l State Tracepoint] - after run start,
analyzer outputs TTL low until it finds state
tracepoint Then it switches TTL high.
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Beeper

[High on Last Sequence] - analyzer outputs
TTL high when it 15 searching for 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 specifred
valid pattern duration

[Constant High] - analyzer outputs TTL
high.

[Constant Low] - analyzer outputs TTL low
when {On], the analyzer will beep whenever
it completes a measurement, and whenever
it flashes an error or warning message on
screen When [Cff], the analyzer will not
beep at any time
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Chapter 6
State Measurements

All of the state measurements that the analyzer can perform are discussed
in Chapter 6 Chapter & is divided into four sections, this chapter, plus
Chapters BA, 6B, and 6C. Chapter 8A discusses how to set up the
FORMAT specification Chapter 6B discusses the use ot the TRACE
specification Chapter 6C discusses the LIST, WFORM, and CHART
displays that can be obtained by the analyzer when itis parforming state-
only measurements
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Chapter 6A
State Analyzer FORMAT Specification

Introduction

This chapter describes how to use the FORMAT Specification when
operating the analyzer as a state measurement instrument The State
FORMAT Specification 1s divided into three menus. [Assignment],
[Relecation], and [User Base] Each of these three menus 1 described
separately in this chapter

[Assignment] State Format Specification

The [Assignment] menu allows you to set up the analyzer to present
information in a format that will be useful Inthe[Assignment] menu, you
perform three setup assignments: label assignments, clock assignments,
and threshold assignments These three assignments are described in
the following paragraphs

State Fermat Spectfizat:an
Rsgigniment |

Muattiplex:ng

1TL

W T ]
d A Z

Figure 6A-1. State Assignment Format Specification
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Label Assignments

Maximum no of labels 8

Label size: 1 to 5 alphanumeric characters.

Label content 1 to all bits Same bit can be included in all
labels.

Label polarity: [+] = positive-ttue; [-] = negative-true.

Label bit arrangement:  (Example of 4-bit label}

POD3 POD!
8. .0 7.0
CNTRL o o
A A
MSB 1 1 11 LsB

When the analyzer makes a measurement, it collects the states from all
input bits {whethet part of a iabel or not). When you assign labels, you
identify which bits are to be grouped together in each column of
information. By labeling sets of bits, you gather all of the information
from the lines connected to a particular activity, such as the address bus,
and show that information as a single variable. You can do the same with
data bus information, contrel bus information, etc.

Clock Assignmenis

Clock Multiplexing [Off]
Clock function: strobe all bits into analyzer
Clock field: OR'd. Each line can be positive-true, negabive-
true, both edges true, or deactivated

Clock Multiplexing Modes
Slave clock funchion: loads associated bits into intermediate latch
Master clock function strobes associated bits plus intermediate
{atch into analyzer.

Pod Threshold Assignments
Pod assignments: Each pod defined separately.

Thresholds available; TTL, ECL, selectable from -9.9V to+9 9V, in
0.1V increments
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[Relocation] State Format Specification

The [Relocation] feature 15 intended for use when analyzing relocatable
object code modules in absolute address space It can be used for
mapping any label defined in the [Assignment] mepu You can create a
set ot module names to identify object code modules, and assign a range
to each module. The analyzer uses this map to identify each value
caplured by its appropnate module name plus offset value

KEYBD

Format Speeification . MODULE

For Lase) ADDAESS.

Mocule in 1516

Tame Value <= MODULE SIZE

pEa LAST KEYBD

[FEVHTE b MODULE

ADDRESS

O
BOOT MODULE
RANGE = 0000H
THRW 07FFH
KEYBD MODULE
AANGE = 1516H
THRU 21B7H
I-0 MODULE
RANGE = 21B8H
THAU 4010H

Figure 6A-2 State Relocation Format Specificalion

Examgple of LIST display from [Relocation]

ADDRS ADDRS
[REL+HEX] [HEX]
KEYBDHICAO 21B6
KEYBDHICAT 2B7
-0 +0000 21B8

Labels
No of labels that can be mapped 1 from [Assignment} menu
No of bits in mapped label: 1 to all
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Modules

Module names in map: 1 to 16. Composed of 1 to 5 alphanumeric
characters each

Module starting values: any value in range of label.

Identification of values outside of all modules: abs.

Calculator
Functions: add [+] and subtract [-]
Base: defined in "Starting Value” column.

[User Base] State Format Specification

The [User Base] menu allows you to assign names to be displayed in
place of status values. You canchonose different names to identify each of
the states, such as "READ" and “WRITE" to 1dentify the two states found
on the WR-RD bit

[ETESTI Format GpEC L 108t 10N e

[User Hase |

4-BIT LABEL

3-BIT LABEL
2-BIT LABEL

1-BIT LABEL

Figure 6A-3. Slate User Base Formal Specification

User Base Labels: all [Assignment] labels with 4 bits or less.

Max labels on menu: 8

Status names: one name for each possible value (16 names on a 4-bit
label}, 1 to 5 alphanumeric characters.
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Chapter GB
The State TRACE Specification

Introduction

This chapter describes how to use the State TRACE Specification when
operating the analyzer as a state analyzer The TRACE Specification sets
patameters to be followed when the analyzer captures a series of states
from a systemn under test

There are four trace modes offerred by the analyzer for state analysis:
[Singlel, [Continuous], [Compare]. and [Overview]. Three of these trace
modes are discussed in this chapter The [Overview] trace mode 15
discussed in performance analysis chapter 7

[Single] State Trace Specification

The [Single} trace mode 15 used to capture a series of states m program
flow In this trace mode, the analyzer will satisfy its trigger and storage
requirements one time. The trigger is required to compiete a trace. The
storage requirements must be mel in order to save states in memory
tother than the state trace point).
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SEQUENCE

State oecifcaton. oL

[ETLETEE] Troce Mode

In sequerce

Fing d i
R
Then v} B or
TRIGGER IS eroee o
LOCATION ¢ : EYRCTET STORE
el j R | <A
TRIGGER . .

WORD

> 8LORS =ikl AT RECENRY
> I D 3 P
| PEMLI|

PER

a
IHEMP YT
T

PR
TWPITE |

Figure 6B-1. State Single Trace Specification

Term Specifications
The analyzer can recagnize terms specified
in any of the following value bases
1. Binary, Octal, Decimal, and Hexa-
decimal.
2. Address offsets within selected object
code modules
3. User-specified notations describing
activity found on selected labeis.
Trigger (Figure 6B-2)

Location [Start], [Center], or [End] of trace memory
(determines amount of pretrigger and post-
trigger activity in memory)

Terms. [any state]. [no state], [a. b, ¢, d], and[=a. b,
c, dl.

Max OR'd terms 4

Occurrence Count’ 59,999 occurrences max

Sequence with restart { Figure 6B-2}
Sequence Terms: 3 consecutive terms plus trigger, max
Restart Terms 1 pattern composed of up t2 4 OR'd terms
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C =

In sequence
find [a] NG
then [b]
then [c]
then 4 eccur of [a] SEQ
Sequence Restarl an [d] T:E[R:d
a
B

RESTART
TERM
[d1”

RESTART
TERM
Gl

SET TRIGGER OCCUR COUNTER
TO MAX NO. OF TRIG DCCUR

RESTART
TERM
(LI

DECREMENT TRIz OCCUR COUNTER

TRIG
OCCUR -0

o

KO

PLACE (N TRIG LINE G003
IN MEMORY

Figure 6B-2. Sequence/Trigger Flow Chart
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ierms: a, b, C, O, DO0IeEN N0 ON 4, 0, C, O, & 38165,
and no states
Max OR'd terms 4 1n each trigger sequence.

In sequence
find [a] while storing [d]
then [Center] Trace at 00002 Occurrences of [d) while
storing [allstates]
then store [b] or [c]

State Trace
Flow Memaory

o During search for se-

4 quence term, only "d”

d 0007 d was store-qualifred The
SEQUENGCE TERM <=3 sequence term was nat

b 0006 o Y stare-qualfied

c 0005 c

d -0004 d During search for Trace

a 0003 a point {trigger * occur

kL -0002 b count), all states were

C 0001 ¢ store-quahfied. Trace
TRAGE POINT =i +0000 d / point 15 always store-

a gualified

b +0001 b 1

c +0002 ¢ After trace point, only

d , "b" and “¢" were store-

a qualfied

b 40003 b

C +0004 ¢

d

NOTE

Terms “a”, through "'d"” represent complex terms which
you define in the TRACE specification

Figure 6B-3. Storage Example
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[Continuous] State Trace Specification

In the [Continuous] mode of state measurement, the analyzer petforms a
sernes of [Single] trace measurements. At the completion of each
measurement, the analyzer updates its display and starts a new measure-
ment. This continues until you press the STOP key

NOTE

if you press the STOP key one time, the analyzer will
complete its present measurement. If you press STOP a
second time, it will abort the measurement.

Trace [ade

Ir sequence
| Start |EeEH
EFGER

Figure €B-4. State Continuous Trace Specification

[Compare] State Trace Specilication

The [Compare] trace mode 1s used to capture information ahout a
systen when it executes any of a complex set of activities. In the
[Compare] mode, you define a specific tngger point te be found in state
flow, and a Compare List of activities to be checked at selected points
with reference to the location of the tngger. For example, your Compare
List might specify that the value FFFF {hex) should be found in the fifth
transaction (hne +0005 in the trace memory) after the trigger
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The analyzer executes a compare measurement by performing a[Singie]
trace measurement. When the trace 1s complete, the analyzer compares
tts trace memary against the “Compare List" (sees if line +0005 has FFFF
on)its address bus, in the example) If the trace memory 1s the same as the
Compare List and you selected [Until #], the analyzer will update ils
display with the trace information, and start a new [Single] measurement
This continues until either you press STOP or the analyzer finds a trace
which has a value different from the Compare List (other than FFFF on
the address bus in line +0005}.

ace Spezificaticr

Trace Mode [NTETEED

In sequenze
Start [
lany stats [

Figure 6B-5. Slate Compare Trace Specification

Compare List Content 16 non-contiguous lines max,
Each with a different line no
Each may have don't care values (X's).
No. of Compare ltems/Line:
1 per line no.
[State & Compare] fields
[Compare Image]. [Mark] shows both trace memory and com-
pare memory together on screen and places
asterisk (") beside each compare memory
line. [Show] shows only compare memary
lines on screen
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1

[Differences) [Mark] shows bath trace memery and com-
pare memaory on screen, and places an
asterisk beside pach compare memory line
that is different frem corresponding line in
trace memory. [Show] shows the lines from
Compare Memory that are different from
the present trace memory {ines.

Modes of operation
[Until =] and [Until =] defines the compari-
son result that halts the measurements

How To Make A Compare List

Select the [Compare] Trace Mode in the state trace specification
Select [Until =] «f you want the analyzer to save the first trace
memaory that is different from your campare list Select{Until =] f
you want the analyzer to save the first trace memaory that 1s the
same as your compare list

Enter tngger iand sequence) information required to define the
reference point in state flow.

Press the RUN key The analyzer will be performing continuous
traces if using [Until #] trace mode.

Press the STOP key. The analyzer will complete the single trace in
process and show a trace list on screen.

Move the cursor up into the [State] field at the top of the screen
and change it to [State+Compare]. Select the {Mark] display.

Select a line of the trace list that you want {o copy to the compare
list, and roll its ine number to the inverse-video block in the
center of the trace list display

Prass the INSERT key This places a copy of the selected fine in
the compare list You can have oniy one copy for each line in the
compare list {only one copy aof line +0054 can be in the compare
list at a time).

Move the cursor into the inverse-video line of values{the compare

hist line) and specify the values you want in that line of your
compare list

1630A/D LOGIC ANALYZER 6B-7



Labels  ADURS
B

Il PEL+HE: ]

q

DR
[
PECH (et

ceeee——-Data Rcguir 22 1

uR-RO REMRY

Figure 6C-1. Typical List Display In Single Trace Mode

Display Control Fields
Base

[Mark]:

[Showl]:

Line no:

Drsplay Information

hexadecimal, decimal, octal, binary, ASCII
tfor labels from 6 to 16 bits), user ivalues
assigned 1n [User Base] menuw). and REL+
HEX (values assigned in [Relocation] menuy.
places asterisk beside each line number
that has values specified in [Mark] line
shows only those lines on screen that have
values specified n [Show] hne
inverse-video field can be changed to any
line number in memory Display window
will shift tp area in memory which inciudes
selected line.

Blanked while analyzer gathers states |f
states are captured at a slow rate, top line
will show count of states still 1o be captured.
After trace complete, up to 16 lines of state
memaory will be on screen

Every tabel defined in Foimat Specification
will be on screen (subjecl to max screen
width!. Labels can be reordered by placing
cursor In the base field under a fabel and
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pressing blue SHIFT key plus LABEL right-
arrow or left-arrow key.

Roll Indicator arrow(s) in upper, nght-hand corner. Indi-
cate whether display window can be pos)-
tioned up, down, left, or ight by ROLL keys

[Continuous] List Displays

The kst in the continuous trace mode is like the hst in the single trace
mode, excepl that “Continucus Trace in Process" appears at the top. In
this mode, the analyzer makes a continuous seres of single traces,
updating the display each time it completes a trace. The content of the
list will change as each new trace s completed if the display 1s updated
with different information. To stop a continuous trace, press the STOP
key. This causes the analyzer lo complete its trace tn progress and not
start a new trace.

[Compare] List Displays

Figure BC-2 shows a typical dispiay that can be obtained in the
[Compare] trace mode. On the top line, you can select erther the display
of [ State] or [StaterCompare]. If you select [ State]. the disptay will
show only the content of the trace memory, just as you would see in the
[Single} trace mode The [State+Compare] display is umique to the
[Cempare] trace mode.
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Lempare ilen____

[474  MIKL  WR-30  MEMRY

| USP )

Figure 6C-2. Typical List Display In Compare Trace Mode

Display Control Fields

[Mark] places integrated display of trace list and
Compara hst on screen.
[Show]: places only ines of Compare List on screen

in [Show] made or marks hines of Compare
List in [Mark] mode.
[Compare Image} all lines of Compatre List can be on screen
[Differences] only lines of Compare List that are different
from corresponding iines in trace histcan be
on screen in [Show] mode or matked n
[Mark] mode

[Overview] List Displays
You canngt obtain a list or waveform dispiay when the analyzeri1s making
an overview measurement.

Waveform Displays
Figuie 6C-3 shows a typical state waveform display It represents the
states on eight channels You can obtain waveform displays inany of the

state trace modes, except overview. The information on the display 1s the
same, regardless of the trace mode where 1t was obtained

6C-4  1630A/D LOGIC ANALYZER

www.valuetronics.com




www.valuetronics.com

Data Acquired Ot 27 1992 1E:27

-1=

2

states o to x

s ) N W
e || [\ UL LU T

om0 A O N Y
e R L TS N
el [0 Sy S| RV [ e et
e [\ LU
e I RN NN SR
e L LT

\

“o" Marker “n" Marker

Figure 6C-3. Typical State Waveform Display

Display Content 1 to 16 channels ( X2 vertical magnihcation

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

Magnificalion selects from 1X to 40X Bright bar in dotted
Itne at bottcm shows position of display
window In memory.

Magnify About Moves magnified display window to area
arocund “x" or “¢" markers
Cursor Moves: Selects “x”, “@", or "x&0" markers to be

moved by CURSOR keys. Scale at top
shows number cf states between 0" and
“x" on display
Bit Labels Press NEXT[} key to bring any bit to any
point
Press INSERT and DELETE to add or re-
move channels.
Press CLEAR ENTRY to turn off a channel
Press LABEL up-arrow or down-arrow to
move a channel up or down on the display
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Roll Indicator:

arrows In upper, right-hand cornerindicate
whether display window can be positioned
left or nght by ROLL keys

XY Charts Of Label Activity

The analyzer can format XY charts of the activity collected from any
labeled set of bits. These charts can show patterns of activity Figure 6C-
4 shows a typical XY chart of a labe!

“o" Marker  “x" Marker

Figure 6C-4. Typical State XY Chart Of A Label

Display Control Frelds
Magnification

Magnify About

Cursor Moves:

Max and Min:

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

Moves magnified display window to area
around “x" or “o" markers

selects “x", "0", or “x&o" markers to be
moved by CURSOR keys. Scale at top
shows number of states between “x" and
“0" on the display

selects vertical display scate.
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Obtaining Inverse-Assembled Object Code In
Analyzer List Displays

The logic analyzer can present list displays in which the data 1s inverse-
assembled and presented m the mnemcnics of the microprocessor
system you are testing. To obtain this special disptay capabthity, you will
need the optional HP digital cassette drive and a cassatte tape with the
HP inverse-assembler routine for the microprocessor you are testing

The inverse-assembler tape file also avtomatically sets up the [Assign-
ment] and for some microprocessors, the [User Base] menus n the
Format Specification. These menu setups select clock multiplexing, if
required, define the interpretation of each bit captured by the analyzer;
and assignh mnemoni¢ defintions 1o the values of the status bits These
assignments coirespcnd to the interconnections from the HP Model
10269A Prabe Interface with the applicable HP preprocessor aption.

Cassette tapes have a hnite ife You should make a copy of the HP
nverse-assembler file on a different cassette for performing your tests,
and then save the onginal write-protected cassette for making future
user cassettes Refer to Appendix A for details of how to make user tape
files, if necessary

Use the following procedure {o obtain displays of inverse-assembied
cbject code

1 Select the [Tape Operations] menu of the System Specification.
Refer to Appendix A, if necessary

2 Read an inverse-assembler routine into the analyzer It contains
the foilowing information:

a Complete inverse-assembler routine for selected micropro-
cessor

b FORMAT Specification setups for [Assignment] and for
some microprocessors, the [User Basel menus

3. Setupthe[Relocation} menu of the Format Specification with the
address map of the system you are testing, if desired. Refer to the
information in Chapter 6A.
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Obtaining Inverse-Assembled Object Code In
Analyzer List Displays

The logic analyzer can present list displays in which the data is inverse-
assembled and presented in the mnemonics of the microprocessor
system you are testing. To obtain this special display capability, you will
need the optional HP digital cassette drive and a cassette tape with the
HP inverse-assembler routine for the microprocessor you are testing.

The inverse-assembler tape file also automatically sets up the [Assign-
ment] and for some mMiCroprocessors, the [User Base] menus in the
Format Specification. These menu setups select clock multiplexing, if
required; define the interpretation of each bit captured by the analyzer;
and assign mnemonic definitions to the values of the status bits. These
assignments correspond to the interconnections from the HP Model
10269A Probe $nterface with the applicable HP preprocessor option.

Cassette tapes have a finite life. You should make a copy of the HP
inverse-assembler file an a gifferent cassette for performing your tests,
and then save the original write-protected cassette for making future
user cassetles. Refer to Appendix A for details of how 10 make user tape
files, if necessary.

Use the following procedure te obtain displays of inverse-assembled
object code:

1. Select the [Tape Operations] menu of tne System Specification.
Refer to Appendix A, if necessary.

2 Read an inverse-assembler routine into the analyzer. It contains
the foliowing information:

a. Complete inverse-assembler routine for selected micropro-
Cessor.

b. FORMAT Specification setups for [Assignment] and for
same microprocessors, the [User Base] menus.

3. Setupthe[Relocation] menu ofthe Format Specification with the
address map of the system you are festing, if desired. Refertothe
information in Chapter 6A.
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4. Set up the Trace Specification meny according to the test you
want to perform. Refer to the information in Chapter 6B, if
desired.

5. Write this setup to a tape file of your choice if you want to repeat
this measurement later. The tape file will store all of the meny
setups together. To repeat the measurement later, load the tape
file that contains the inverse-assemblar routine, and then load the
file just stared. The secand file will rewrite all af the menus to
correspond with the test you want to perform.

€. Press the RUN key and perform the measuremeni. In the list
display, select the ASM display base for your data column to

obtain the inverse-assembled object code for your micropro-
Cessor.
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Figure 6C.5. Example Display Showing

HP Inverse-Assembled Data List

Display Control Fields
Base:

[Mark]:
[Showj:

[All Cyclesy:

[lnstructions]:

www.valuetronics.com

hexadecima), decimal, octay, binary, ASCII.
user(values assigned in[User Base] menu),
REL+HEX (values assigned in [Relocation]

System under test).

Places asierigk beside each Jine number
that has values specified in [Mark] line.
shows only those lines On screen that have
values specified in [Show] line.

shows all lines of memary. Each fine that
contains an instruztion will have the com.
Flete instruction plus Corresponding data.
Each line that contains data wil| identity
that data,

contain an INstruction. Each line will have

the complete instruction with correspond-
ing operands,
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Line no

Display Information

Roll Indicator

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

Blanked while analyzer gathers states. If
states are captured at a slow rate, top line
will show count of states cellected

After trace complete, up to 16 lines of state
memary will be on screen

Every label defined in Farmat Specification
will ke on screen isubject to max screen
widthi

arrow(st in upper, right-hand corner Indi-
cate whether display window can be posi-
tiond up, down, left, or nght by ROLL keys
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Chapter 7
Performance Analysis Measurements

Introduction

Qverview measurements (avalable in state-cnly configuration) are used
for measuring software performance They provide a higher level for
viewing software than 1s avaitable by capluring the detalls of slate
transactions. You can use overview measurements to compare relative
performance of software routines You can use these measurements to
characterize process flows and execution times. You can also measure
the usage of resources in a system under test.

The displays obtained from overview measurements are bar graphs
(called histograms) which are selected by the CHART key The analyzer
can show two types of histograms state label histograms, and time
interval histograms. A state label histogram shows the relative number of
executions within each range of states you define. Up to eight ranges of
slates can be defined far a label. Time interval histograms show eight
time ranges, you can define the period of each range. You can set up the
analyzer to make time interval measurements each time the scftware
executes from one selected pointto another in the system 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

The analyzet runs overview measurements In the “continuous™ mode.

You must press the STOP key to end an overview measurement when
you have obtained the information you need.
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Performance Analysis By Overview Of
A State Label

In this measurement, you select a label ta be maonitored by the analyzer,
and you assign nameas to ranges of states that will be found an that label
fsuch as selecting the label assigned to the bits from the address bus, and
assigning the name KEYBD toidentify the range of addresses involved in
the keybnard service routined During this measurement, the analyzer
captures states into its trace memaory, and compares those states with the
named ranges you defined Each time a state falls within any of the
named ranges, the analyzer increments a counter associated with that
range. Ranges may ovetlap so a state may be counted as a member of
several ranges As the measurement progresses, a histogram will be on
screen, showing the relative number ot cccurrences that met the
specifications defined for each of the named ranges

The measurement is made in the continuous mode As each trace 15
caompleted, the data s sorted and the histogram updated Because the
analyzer sorts the information before 1t begins anather trace, the data
should be thought of as statistically sampled.

Stale Label Overview FORMAT Specification

Set up the menus of the FORMAT specification just as you would forany
state analysis measurement (refer to chapter 6A). Use all three of the
menus 1n the FORMAT specification, if desired

State Label Overview TRACE Specification

Set up the menu of the TRACE specification for the Qverview trace mode
and select the state label you want to overview. Set up the trigger and
sequence area of this menu as you would for any state trace measure-
ment (refer ta chapter 6B) Enter names for each of the ranges that you
want to include in your overview measurement, and assign the ranges
that carrespond 1o each name Figure 7-1 shows a typical setup for the
TRACE specification menu.

Slate Label Overview Histogram Chart

The histogram chart shows an overview of values occurring on a state
label. Label histogram charts are often used to compare the number of
executions of different address ranges on the address label {(measuring
the use of system resources by each of several software routines). Figure
7-2 shows a typical label histogram chart
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State Trace Specification e

Trace Mode [IETEXEENCTENEN (I

In gequence

[TETAIT Trace 2t QRN Oc gnces a°
[EGPEEEEIY| then zto-e B |

Figure 7-1. State Label Qverview Trace Specification

Labels Available For Overview

Label Ranges

Label Range Names

Any label defined in state Format Specifi-
cation.

8 max Definable from single value to entire
width of label Numerical base same as on
LIST display tn [Single] trace mode. Qver-
lapping ranges allowed.

1 to 5 atphanumernc characters. Used to
identify corresponding ranges on histogram
chart
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Figure 7-2. State Label Overview Histogram Chart

Ranges shown: all ranges specified for the (abel in the trace
specification, plus an optional “other” range.
Display Control Fields

Excluding: Only transactions which fall within one of
the defined fields are represented on the
display.

Including: All transactions are represented on the

display. Those which did not meet any of
the defined fields are shown as “other".
Percentage: percent of states that fell within each range.
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Performance Analysis By Overview Of
A Time Interval

The time interval overview 15 a measurement that gathers statistics about
how long 1t takes a system to transition from one point In software to
anolher The use of this trace mode 1s to gather statistics about how lang
It takes a system under fest to execute particular software, such as how
long it typically takes to process an interrupt routine after the system
under test has acknowledged the interrupt

Time Interval Overview FORMAT Specification
Set up the [Assignment] menu of the FORMAT specification as you
would for any state analysis measurement irefer to chapter 6A).

Time Interval Overview TRACE Specification

In the TRACE specification for the Overview trace mode, select [Time
Intervall. Then enter the software occurrences where you want your
time-interval measurements to start and end (such as the entry to the
nterrupt processor routine, and the return to nermal program execu-
tion ). Now specity the time ranges to be iderified on the histegram chart.
Figure 7-3 shows a typical setup for the TRACE specification menu

Time Interval Overview Histogram Chart

The time interval histogram chart shows an overview of time intervals
measured between the states specified in the Trace Specification Time
interval histogram charts are used to compare how often a routine can be
executed In particular time periods tindicating consistency of the
execution} No states are caplured th this mode so the histogram chartis
the only display available when overviewing time intervals.
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Figure 7-3. State Time-Interval Overview Trace Specification

Start Timer Point:

Stop Timer Point:

Sequence Restart:

Readout available:

Time Ranges:

As simple as [any state]. As complex as 4
OR'd states preceded by a 2-level sequence
and irigger occurrence count.

As simple as [any state]. As complex as 4
QOR'd states.

As simple as [any state]. As complex as 4
OR'd states. To restarl sequence contain-
ing more than ane term or more than one
occurrence.

Histogram Chart only.

8 ranges, fixed. Any range can e as narrow
as a single value or as wide as from 0.0 usec
to 9989 sec. Overlapping ranges allowed.
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Time Interual Querview Chart

Tota! Samples

Total Time

Minimur ., 5008 LS Froerage 16,43 oS

3.299 mS5  Maxinum 1.B34 nS Last 32.75 PS5

. )
Histogram of Time Inierual

Figure 7-4. Time Interval Histogram Chart

Percentages
Time Ranges:
Total Samples
Total Time:
Mirimum
Maximum

Average:
Last

percent of time interval measurements that
fell within each range

ail eight ranges specified in Trace Specifi-
cation

number of time interval measurements re-
presented on screen

accumulated time of all ime intervals re-
presantad an screen

shortest time interval measured.

longest time interval measured.

average duration of time intervals measured.
duration of the last time Interval measured.
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Chapter 8
Timing Measurements

All of the timing measurements that the analyzer can perform are
discussed in Chapter 8. Chapter 8 is divided into four sections, this
chapter, plus Chapters 8A, 8B, and BC Chapter 8A discusses how to set
up the FORMAT specification. Chapter 8B discusses the use of the
TRACE specification. Chapter 8C discusses the LIST, WFORM, and
CHART displays that can be obtained by the analyzer when it 15
performing timing-only measurements
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Chapter 8A

The Timing FORMAT
Specification

Introduction

This chapter describes how to use the FORMAT Specification when
operating the analyzer as a iming measurement instrument. The Timing
FORMAT Specification 15 divided mto two menus: [Assignment] and
[User Base]. Both of these menus are described in this chapter.

Timing Format Specification [Assignment]

The [Assignment] menu allows you to set up the analyzer to present
information 1n a format that will be useful Inthe[Assignment] menu, you
perform two setup assignments: fabel assignments and threshold assign-
ments.

Timing Format Specification [User Base]
The [User Base] menu aliows you to assign names to be displayed in
place of numbers when identifying states found on labeled bits. You can

choose different names to 1dentify each of the states, such as "ACTIV"
and "INACT" to identify the two states found on the interrupt bit
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liming Format g

Pod L3

[ 17 Il 1T e THRESHOLD ]
7.
Activitys !
Lafe . Pal

B I XX

.y pry

LABEL

Figure 8A-1. Timing Assignment Format Specificaticn

Label Assighments

When the anaiyzer makes a measurement, it callects the states from all
input bits (whether part of a label or noty When you assign a labeltoabit,
you make that bit avallable 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 beneht of labeling sets of bits during a timing analysis i1s that you can
eastly identify an abnormal eccurrence, such as two handshake lines
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 alphanumenc characters.

Label content: 1to all bits Same hit can be included in all
labels

Label polanty: [+] = positive-true, [-] = negative-true (only
affects LIST displays and TRACE specifi-
cation
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Label bit arrangement {Example of 4-bit label)

POD1 PODO
.07 ..0
HNDSK . s
/1 /]
M5B 11 11 LSB

Pod Threshold Assignments
The pod threshald capabilities and hmitations are as follows
Pod assignments: Each pod defined separately
Thresholds available TTL, ECL, selectable from -9 9V to +9 9V, in
D1V increments

1630A/D LOGIC ANALYZER  BA-3

www.valuetronics.com



Timing Farmat Specification

[User Ha-e |

4-BIT LABEL
3-BIT LABEL

2-BIT LABEL
1-BIT LABEL

Figure 8A-2. Timing User Base Format Specification

The [User Base] capabilities and limitations are as follows
Max labels on menu: 8.
Label size 1t 4 bits.
Max names/label One name for each possible value (16
names ¢n a 4-bit label)
Name Composition: 1to 5 alphanumeric characters
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Chapter 8B
The Timing TRACE Specification

Introduction

This chapter descnibes how to usethe timing TRACE Specification when
operating the analyzer as a timing analyzer. The TRACE Specification is
the specification which establishes the type of parameters to be
recagnized when the analyzer captures iming informaticn from a system
tnder test

There are two timing trace modes offerred by the analyzer [Single], and
{Continuous] These two trace modes are discussed separately in the
following paragraphs

[Single] Timing Trace Specification
The [Single] trace mode s used to capture asingle trace of iming activity

for each bit in the tirming probe podis). This menu allows youto selectthe
sample period, tngger location, tngger activity, and trigger duration

[Continuous] Timing Trace Specification
n the [Continuous] mode of hming measurement, the analyzer performs
a measurement just like in [Single] As soon as the measurement is

complete and the display 1s updated, the analyzer begins another
measurement. This will continue until you press STOP
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TRACE MODE

Senpla Fariod
Trace ZHIE .

abels £ 3 £ :
E B 3 BIM ] LABELS FROM

TRIGGER ‘ \ FORMAT

LOCATION ISR E \SPECIFICATION

TRIGGER DISPLAY BASE
PATTEAN

valid Fattern Duration » EL%%IIE'IFISEGE
GLITCH
OCCURRENCE
TRIGGER
DURATICN

Figure 8B-1. Timing Trace Specification
(with [Glitch] Selecled)

Sample Period: from one sample every 10 ns toc one sample
every 500 ms (24 sample period selections}
mn 1, 2, 5 sequence

Trigger Location [Start]), [Center], or [End} {determines
amount of pretrigger and posttrigger time
In memory).

Trigger combination of pattern and edge.

Pattern “AND" fietd composed of 1, 0, or X logic
levels on all bits (n all labels.

Edge: "OR" field composed of positive-going,

negative-going, either-edge, or oft [.] for
each capable bit. Bits not capable of edge
recognition are identified by N/A

Duration: from 20 ns to 1 ms{period that pattern must
remain stable to be recognized as triggerhin
1, 2, 5 sequence

Trace Point Delay 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 perod.
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Chapter 8C
The Timing Display

Introduction

This chapter discusses how ta read the displays wtich can be obtained
when using the analyzer for timing measurements. The analyzer can
present three kinds of displays wavetorms, hists, and XY charts. These
displays are discussed in this chapter

Waveform Displays

Figure 8C-1 shows a typical timing waveform display. It shows the states
of six channelsduring ameasurement. 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
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Timing Waveform Diagra
Sample Pericod NS

Magnification [HLEY
Magnify About [HEE

Cursor Moues
[ 4]

M cmmmmm TNSERT to Add Traces________....

168.8 nS¢div
168.88 nS-cik
156.8 nS o to x

_ :

“o" Marker  “x” Marker

Figure BC-1. Typical Timing Waveform Display

Dusplay Content:

Channels on Display

Display control fields
Sample Period

Magnitication

Magmify Abecut

Cursor Moves:

Bit Labels:

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 muiti-bit [abel)
on left-hand side.

10 ns to 500 ms. You can change sample
period and run new traces when in this
menu

selacts from 1X to 40X Bright bar in dotted
tine at bottom shows position ot display
window In memaory

Moves magnified display window to area
around “x" or “o"” markers.

Selects "x", "0", or "x&0" markers to be
moved by CURSOR keys. Scale at top
shows time period between “o" and “x" on
display.

Press NEXT[] key to bring any bit to any
point Press INSERT and DELETE toadd or
remove channels. Press CLEAR ENTRY to
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turn off a disptay channei Press LABEL up-
arrow or down-arrow to move a channel up
or down on the display

Roll indicater: arrows in upper, right-hand corner indicate
whether display window can ke positioned
left or nght by ROLL keys

List Displays

List displays can be obtained when you are performing timing measure-
ments. Fiqure BC-2 shows a typical st of timing information captured
from a logic software system The time column shows the absalute time
interval between each line of information and the trigger hne

The message “"Continuaus Trace Iin Process” appears at the top of the
display when in the [Continuous] trace mode In this mode, the analyzer
makes a continuous series of single traces, updating the display afler it
completes each trace. The content of the hst will change after each new
trace i1s completed ifthe display is updated with new information Tostop
a continuous trace, press the STOPE] key. This causes the analyzer to
compiete the trace 1t has in progress and not to start a new trace
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Figure 8C-2. Typical List Display Of Timing Activity

Dispfay Control Fields
Base:

[Mark]
[Show]:

Line no.

Display Information:

hexadecimal, decimal, octal, tinary, ASGII
ifor labels frem & to 16 bits), and user
(values assigned in [User Base] menu)
User values not specified are shown in
hexadecimal numbers.

places asterisk beside each line number
that has values specified in [Mark] line.
shows only those lines on screen that have
values specified in [Show] line.
inverse-video field can be changed 1o any
line number in memory. Display window
will shift to area in memory which includes
selected line,

Blanked while analyzer gathers activity. If
timing activity is captured ata 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). Labeis can be reordered by placing
cursor in the base field under a label and
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Rell Indicator:

Time column

pressing the blue SHIFT key plus LABEL
right-arrow or left-arrow key

arrowis) in uppetr, right-hand corner. Indi-
cate whether display window can be posi-
tioned up, down, left, or nght by ROLL keys
shows absolute time batween each sample
and trigger line
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Chart Displays

The analyzer can format XY charts of the activity cofiected from any
labeled set of bits You can use these charts to see patterns of activity

Figure 8C-3 shows a typical X
bits).

¥ chartfor label Alalabel composed offour

16.60
158.8

“o" Marker “x" Marker

Figure 8C-3. Typical Timing XY Chart Of A Label

Display Control Fields
Magnification:

Magnify About

Cursor Moves:

Max and Min

selects from 1Xto 40X Brightbar on dotted
line at bottom shows position of display
window in memaory.

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

selects “x", "0", or "x&0" markers to be
moved by CURSCR keys. Scale at top
shows period of time between “x” and “o”
on the display.

selects vertical display scale.
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Chapter 9

Combined State/Timing
Measurements

Introduction

The analyzer can perform simultanaous state and timing measurements
tas described in Chapters 6 and 8) with nearly the same capabilities as
when performing dedicated state er timing measurements alene.

This chapter describes the menus of the analyrer that are used to do
simultaneous state and timing measurements. To select between state
and timing versions of a given menu, simply press the key agan for the
menu you have on screen

The FORMAT Specification

The Format Specification menus for [State] and [Timing] will shaw only
those probes 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 [Statel and [ Timing] is the same as described
in Chapters 6 and 8 for state-only or timing-only measurements, except
for operating modes and the “Master” field

Operating Modes [Single], [Continuous], or [Compare]. Both
state and timing operate in the same mode
[Overview] not available.

Master: Selects ane analysis function to (ook for its
trigger before the other one can look for its
trigger
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Interactive State/Timing Displays

The information available in LIST and WFORM displays is the same asin
the dedicated [State] and [Timing] modes. The XY CHART displays are
the same as in the dedicated [State] and [ Timing] modes. The Overview
histogram display 15 not available when the analyzer is used for
interactive [State] and [Timing] measurements
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Appendix A
Using The Tape Memory Accessory

Introduction

This appendix describes how to use the HP 82161A Digital Cassette
Drive as an accessory to slore and load test setups and captured data for
the analyzer It also describes how to copy files from cne tape cassette t¢
another

When the digital cassette drive 1s connected to the analyzst, you can
abtain the [Tape Operations] menu shown in figure A-1(part ofthe set of
SYSTEM menus)

The digital cassette drive obtains 11s operating power from its internal
battery pack (charged from 1ts power connector). When operating the
digital cassette drive with a connection to 110V, use the ON positron of
the powetr switch Use the STANDBY position when nperating the digital
cassette dreve from its internal battery pack without a connection to
110V. The 110V connection provides maximum charge to the battery
pack when the power switch 1s OFF
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. Inverse Assembler

Figure A-1. Tape Operations System Menu
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User File Names

all upper-case letters

HP-supplied file names

Display Control Fields

File Description:

file description preceded by asterisk. Write-
protected {tapes with these files cannot be
reformatted).

bright bar identifies file that will be written
teif you press DELETE, or read if you press
INSERT

Erase & Formai Casselte

Tape Files

change [No] to [Yes]. The analyzer will
automatically erase the entire tape (all ten
fites}, and reformat the tape with ten blank
files. This freld 15 not available lor cassettes
with one or more "write-protected” files.
The formathing process takes approximately
5 minutes

10 files, fixed Selected using ROLL keys.

Information stored in file:

System, Format, and Trace specification
menu setups, and content of trace memory
for List, Waveform, XY Chart, and Histo-
gram Chart displays, and date and time of
data cotlection it clock was set
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How To Create A New File
1. Placs the cursor in the bright bar under File Description.

2. Usethe 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 alpha-
numeric ¢haracters. 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 datain that file. If you have to leave that file
location before storing the setup and data, press the blue SHIFT
key and DEFAULT.

4. Pressthe blue SHIFT key and DELETE to write the analyzer setup
and data to the selected tape file. This takes from 30 to 70
seconds, approximately.

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 ROLL
the 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.

How To Read A File

1. Usethe ROLL keys to move the bright bar to the location of the file
you want to read.

2. Pressthe 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.
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How To Copy An Existing File
From One Tape To Another

You can make as many copies of your user files as desired by follawing
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-protected inverse-
assembier file into the digital cassette drive

2 Obtain the [Tape Operations) menu. Each cassette with an HP-
supplied inverse-assembler file will have an addiional file labeled,
“COPYFILE: Duplicates cassette files" This contains the rovtines
that read an HP-supplied inverse-assembigr, and copy it to other
cassettes.

3 Mave the highlighted har to the “COPYFILE" line.

4 Press the INSERT key This causes the analyzer to read the
COPYFILE program. When fimished, 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.

& Move the highlighted bar tc the wnte-protected inverse-assem-
bier 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 hightlighted file "
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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 1o 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 pregram and
returns the analyzer 1o normal program execution.
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Appendix B
Using A Printer

Intraduction

The analyzer can be connected through an HP-IB interfage cable to a
graphics printer that understands the HP-IB command set, and the
analyzer can control the printer to obtain hard copies of any of its
displays, as well as hard copies of the enttre content of its list memory.
This appendix lists the steps required to connecta 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 menul 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 2671G 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 (& labels) 85 words/min approximately. Full
1K Itst can be copied in approximately 12 minutes

Obtaining Hard Copy From A Printer

The following procedure 1s written to help you hook up a printer through
an HP-IB interface cable, and obtain hard copies of displays.

1. Connect an HP-IB mterface 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}
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Set the printer to the “histen only” mode
Turn on operating power at the printer

Turn analyzer LINE power off and then on again. When the
analyzer executes ts power-up routine, 1t 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 "

Set up a display on the analyzer that you wou'ld hke to copy and
press the analyzer PRINT key The analyzer will send the
commands reguired to obtain a complete copy of the display If
you capied a list display, note that the line number which was in
Inverse video 1s underlined In the print using HP-text and in
inverse-video using HP-graphics.

You can obtain a copy of the trace memory beyond the porbion
shown on the display, If desited. To do this, place the list display
on scraen. Then use the ROLL keys to get the first hne of the
desired copy on screen {if you want to start your copy at line
+0100, rolt the display to the point where line +0100 isthe top line
on screen)

Fress 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 informahtion each time It starts a new page.

You can stop the print before the entire 1K memory has been
printed, if desired. To do this, press theanalyzer STOP key When
you press the STOP key, the analyzer will stop sending new
information te the printer buffer. The information for the lines an
screen wili already be in the printer butfer The printwill continue
until the last hne of the present display I1s printed Thenit will halt

1630A/0 LOGIC ANALYZER

www.valuetronics.com




Using A Controller To Operate
The Analyzer And Printer

Reset the analyzer address switches to the HP-IB 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 1s controlled and that it Ists the desired address. Refer to
appendix C for the complete list of device-dependent commands far
controlling operation of the analyzer

In the controlled mode, the PRINT key can sltill be used to cbtain 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 tg listen before the print will oeour
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Appendix C
Using The HP-IB Or HP-IL Interface

Introduction

This appendix will help you program the operation of the analyzer using
the HP-IB or HP-IL interfaces The HP-IB and HP-IL interface capabili-
lies and device-dependent commands are identical. All operations that
can be cbtained 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 contreller. This appendix provides
detailed information about each ofthe device-dependent commands and
how these commands affect the analyzer.

HP-IB And HP-IL Interface Capabilities

The following HP-IB and HP-IL interface functions are implemented in
the analyzer

SERVICE REQUEST - Programmable service request (SRQ). Reset when
status byte read by SERIAL POLL or via SB command

SERIAL POLLING - Preferred method of checking machine status
because serial poliing will not cause the analyzer to abort any currently
pending output. The “SB™ command does cause such aborls.
PARALLEL POLLING - Complete parallel polling capability. Sense bit of
ENABLE message 1s 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.
REMOTE/LQCAL/LOCAL LOCKQUT - Complete capability
INTERFACE CLEAR - Aborts any input or output transmission pending

DEVICE CLEAR - Resets instrument to “power up” state.
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HP-IB And HP-IL Interface Limitations

The analyzer will abort any pending output if it receives a new command
from the controller before it has been addressed to send its output. For
example, It the controller telfs the analyzer to send 1ts status byte, and
then the controlfer commands a menu change in the analyzer before it
addresses the andlyzer to talk, the analyzer will abort its status byte
message

Keyboard Mnemonics

The device-dependent commands for keyboard functions are imple-
mented in a mnemonic-per-keystroke format Table G-1 hsts the HP-1B
and HP-IL command mnemonic for each key Any mnemonic can be
followed by an ASCH number that incicates how many times o repeat
that key For example “CD 5" will cause the "Gursor Down” command to
be executed five imes Sending the command "NX 10" is the same as
pressing the NEXT key ten times.

To send data keys (i e. numeric 0123456789ABCD or alphabetic values)
enclose the ASCII representations of those keys in field delimiters For
example, «f a pattern 15 to be sent after positioning the cursor to a
particular field, send the pattern in hield delimiters, 1 e, OUTPUT 700
“A01XX15330" Four different 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 lefters Use the semicolon ™"
tor delimiting multiple maemonic commands. 1 e., "NX,CL.RD".
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Table C-1. HP-IB/HP-IL Keyboard Mnemonics

KEY MNEMONIC KEY MNEMONIC
SYSTEM menu SM INSERT IN
FORMAT menu FM DELETE DE
TRACE menu T™
LIST menu LM CLEAR ENTRY CE
WFORM menu WM DEFAULT DM
CHART menu CM
NEXT[] NX
CURSOR left CL PREV[] PV
CURSOR right CR CHS Cs
CURSOR up Ccu DON'T CARE bC
CURSOR down cD
LABEL left LL RUN RN
LABEL right LR RESUME RE
LABEL up LU STQP ST
LABEL down LD PRINT PR
PRINT ALL PA
ROLL down RD
ROLL up RU
ROLL left RL
RCLL nght RR

Non-Keyboard Mnemonics

The following HP-IB and HP-IL mnemonics command the analyzer to
take actions that are not possible fram the keybeard.

BP - Beep. Sounds analyzer beeper.
SYNTAX BP;

CH - Cursor Home. Moves cursor to known location at upper leftmost
field of analyzer display

SYNTAX CH;
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DB - Display Blank. Clears analyzer display. For proper operation, the

SYSTEM[Configuration] menu should be on the display whenyaou
1ssue the “DB" command. The word "REMOTE" will not disappear
from the display. If a trace is In process, the message area of the
screen may be asynchronously updated.

SYNTAX: DB,

DR - Display Read Command causes analyzer to read from display

memory, starting from specified row and column, specitied num-
ber of characters for transfer to HP-IB/HP-IL interface

SYNTAX. DR <ROW= <COL> <BYTE_COUNT>,

where BYTE_COUNT has maximum integer value of 1472(23 rows
X 64 golumns)

ROW Is integer value with range of 1 to 23

COL is integer value with range of 1 to 64

DW - Display Wnte. Wrnites ASCIl string of 80 or less characlers to

D -

C-4

analyzer digplay, beqinning at position specrhed by row and
column

SYNTAX DW [I] <ROW> <COL> "STRING",

where | is optional parameter specitying that string be displayed in
inverse video

Legal delimters tor STRING are ™, ', (), or an.

Send Identification code. Causes analyzer 1o send identification
code indicating instrument configuration.

SYNTAX ID;
where returned value is a string containing the instrument model
number ("HP1630A" or "HP1630D").

HP1630A - {35-channe! state, 8 timing}
HP1630D - {43-channel state, 16 timing}
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KE - Send buffered Key Causes analyzer to send key mnemonic {refer

to table C-1) for any key that has been pressed while in remaote
mode Buffer saves up to last 15 key presses. If no keys have been
pressed, the anaiyzer returns double question marks (?7).

SYNTAX: KE!

Set service request mask. Enables service request modes specified
In argument Mask byte is set to 0 at power-on, disabling any
service reguests.

SYNTAX: MB <mask_value>,

where mask_value is an ASCI! integer (i e., 0 to 255) in decimal
tormat. A service request (SRQ) will be generated If the mask bit for
a condition 1s set to one and that candition occurs The mask bit
positions are:

Bit 0 {01H} = Print Complete

Bit 1{02H) = Measurement Complete

Bit 2 {04H) = Slow Clock

Bit 3 {08H} = Key Pressed {Front Panel Request)

Bit 4 (10H) = Not Busy

Bit 5 120H) = Error in Last Command

Bit 6 (40H) = Reserved for indicating Service Request

Power up Defaults all instrument menus
SYNTAX. PU,

Status Byte. Relurns analyzer status byte to conlroller on next
read. One of four status bytes may be requested. Senal polling
returns status byte 1. Sending the 3B command causes the
analyzer to abort the current operation being executed. Serial
polling does not abort the current operation.

SYNTAX- SB <N>,
where N is integer value from 110 4. If argument N 1s omitted, the

default condition is status byte 1. Requesting status hyte 1 or
executing a serial poll resets SRQ
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Status byte 1 - Machine status (of bits currently enabled by Service
Request Mask)

Bit ¢ (01H) = Print Complete

Bit 1 (02H) = Measurement Complete

Bit 2 (04H) = Slow Clock

Bit 3 (08H) — Key Pressed (Front Panel Request)

Bit 4 (10H) — Not Busy

Bit 5 (20H) Error in Last Command

Bit 6 (40H) = Reserved for indicating Service Request

Status byte 2 - Machine status (all bits)
Same as status byte 1.

Status byte 3 - Trace status consisting of two 4-bit quantities Q21
packed in a single byte.

Q2 =0 - No Trace Taken
1 - Trace in Progress
2 - Measurement Complete
3 - Measurement Aborted

Q1 — 0 - Not Active (no measurement in progress)
1 - Waiting for State Trigger Term
2 - Waiting for Sequence Term #1
3 - Waiting for Sequence Term #2
4 - Waiting for Sequence Term #3
5 - Waiting for Overview Start Term
6 - Waiting for Overview End Term
7 - Slow Clock
8 - Waiting for Timing Trigger
9 - Delaying Timing Trace

10 - Timing Trace in Progress
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Status byte 4 - Controller error codes indicating error condition or
action required from controller

Error code =
4 - lllegal Value
8 - Use NEXT[] PREV[] Keys
9 - Numeric Entry Required
10 - Lise Hex Keys
11 - Use Alphanumeric Keys
13 - Fix Problem First
15 - DON'T CARE not legal here
16 - Use 0 ar 1
17 - Use 0, 1, or DON'T CARE
18 - Use O thru 7
19 - Use 0 thru 7 or DON'T CARE
20 - lUse D thru 3
21 - lJse O thru 3 or DON'T CARE
22 - Value is Too Large
24 - Use GHS Key
30 - Maximum INSERT's used
40 - Cassette Contains Non HP1630 Data
41 - Checksum Does Not Match
46 - No Cassette in Crive
47 - Requires File Description
50 - Tape Operation ABORTED
58 - Unrecogmzed Command

Learn String Commands

The following learn string commands instruct theanalyzer totransmit its
internal configuration, state measurement file, and/or timing measure-
ment file to the contraller. Learn string commands provide a means of
saving configurations and measuremant data for later use and analysis
Measurement configurations can be stored and reloaded to repeat
complex measurements Likewise, measuremeni datacan be returned to
the anatyzer for analysis at a more convenient time You need only dump
the learn string back to the analyzer to restore a configuration or
measurement data. The learn string contains the correct information for
the raceve learn stnng command Each learn string contains the proper
mnemonic header {RC, RS, or RT), a binary byte-count word, the binary
data, and two CRC check bytes The binary byte-count word gives the
number of bytes contained in the birary data file, including the two CRC
bytes
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TC - Transmit Configuration Learn String. This learn string command
causes the analyzer to transmit a string containing its configuration
data plus two CRC check bytes.

SYNTAX. TC

Learn Strning Format:

Starting Byte Number

Posihion Of
In String Bytes Contents
1 2 RC {Receive Configuration Command)
2 Binary byle count
5 N Configuration data (<5K bytes in 1630
internal format
N+5 2 CRC Check Bytes

TS - Transmit State Acquisition Learn String This learn sinng command
causes the analyzer to transmit a string containing its state measure-
ment data

SYNTAX. 7S
Learn String Format:
Starting Byte Number

Posttion Of
In String Bytes Contents

ha

RS iReceive State Command?
Binary byte count
Month
Day
Hours
Mmnutes
Seconds
Year
Type of Data
0 = State lrace data
1 = State overview
2 = Time Interval overview
Data file
CRC check bytes

P DW=~ e =
PR X YOOGS £

13
N+13

Nz

-8 1630A/D LOGIC ANALYZER

www.valuetronics.com




State Trace Data file (Data type 0}

No. of

Bytes Conlents

1 Number of state channels

2 Number of valid states captured

2 State Trace Point

N Data Acquired (N = iNo of Valid States) (M)

M = 0.1f no state channels
M = 4 if 27 state channels
M = 5)f 35 state channels.
M = 6 if 43 state channels.

Format For Data Acquired

The tormat for transmitting data over HP-1B in the slate acquesition tearn
string is shown in figure C-1. Datais transmitted in byte-serial format. To
transmit each valid state requires 4, 5, or 6 bytes, depending upoen the
state analyzer configuration. The five MSB of the tirst byte for each state
are "don't care” bits, they are set to zero (0) by the analyzer The data bits
(B} begin with bit 2 of the first byte. The data s binary, each bit represents
one channel in a probe pod The polarity of the data corresponds with the
physical value at the probe tip (0 = more negative voltage, 1 = more
positive voltage).
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27-CHANNEL  35-CHANNMNEL  43-CHANNEL

STATE STATE STATE
Q0000OBBB 00000BEB 0ocooBBB MSB
BEBBBBEBB BBBBBEEBB BEBBBBBBB
BEBBBBEB BBBBBBBB BEEBEBBBB FIRST
BEEBBBEB BBEBEBBEB EBBBBEEB VALID
-\_BBBBBBBB EBBBBBBB STATE

_\BBBBBBBB LSB IBYTE 13)

00000BBB

BBBEBBEBEB Q0000BEB

BBBBBBBB BBBBBBEB 00000BEB
BBBEBBBB BBBBBBBB BBBBBBBB

\-BBBBBBBB BBBBBRAS LAST VALID

BOBBEBAE_  BBEBBBAS STATE

_\BBBBBBBB (BYTE N+12}
BEBBBBERA

Figure C-1. Data Format For State Acquisition
Learn String Sent On HP-IB

State Overview Data File {Data Type 1}

No. of
Bytes Contents
21 State overview datatdata in t630 internal format)

Time Interval Overview Data File (Data Type 2}

No of
Bytes Contents
120 Time Interval overview data {data in 1630 internal

format)
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TT - Transmit Timing Acguisition Learn String. This learn string command
causes the analyzer to transmit a string containing ts Timing meastire-
ment data
SYNTAX TT

Learn 3tring Format

Starting Number
Position Of
In String Bytes Contents
1 2 RT (Receive Timing Command)
3 2 Binary byte count
5 1 Number of timing channels
8 2 Number of vald states captured
8 2 Trace point
10 1 Glitch data taken ( Boolean)
11 2 Sample penod
12 1 Month
13 1 Day
14 1 Haurs
15 1 Minutes
16 1 Seconds
17 2 Year
N Data acquisition file
(N =({No valid states)*(No.
channels/8i
N+19 2 CRC check bytes

TE - Transmit Everything This learn string command instructs the
analyzer to transmit the following data in the histed sequence: { 1)
Configuration learn string, (2 State data acquisition learn string
and {3). Timing data acquisition tearn string. Refet to the TC, TS,
and TT command descripticns for learn string formats

Data Transter Termination
Binary transfers of data are terminated by setting EOl irue with the last

byte transferred Non-binary transfers are terminated by sending CR LF
with EOt true
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Appendix D
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 1s disp'ayed when you createa
name that s identical to ane of the other names already in use on that
ment

At Least 1 Clock Edge Required - This message 1s displayed when you set
up the CLOCK field in the state FORMAT specification so that no clock
line IS active.

Continuous Trace 1n Process - This message 15 displayed when the
analyzer has a continugus trace in process, such as during the execution
of an overview measurement

Delay Too Big for Sample Period - This message is displayed when you
select a trigger delay in the tirming TRACE specification that s too long
for the analyzer to measure using its present sample period selection

DELETE to Remove Field - This message 1s displayed on menus which
have all available fields assigned, such as when the state [Assignment]
menuy of the FORMAT specification has 8 labels assigned. This message
tells you how to delete fields from a full menu

DELETE (Write} t DEFAULT Required - This message s displayed when
an entry has been made in the highlighted file description line. You must
either press the DELETE key to write the instrument configuraticn to that
tape fite, ar 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 you

press INSERT to create a new label, before you have made any entry into
the fiel¢ for naming that new label.
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ERROR Cassette Contains Non HP1630 Data - This message 1s displayed
when the analyzer reads directory infarmation that is not as writlen by
the analyzer. You can erase and reformatthe tape if you still intend to use
it with the analyzer

ERROR CRC Does Not Match - This message is displayed when the CRC
value read in from a tape file ora learn string did not match the CRC value
calculated by the analyzer when it received the data.

ERROR DON'T CARE Not Allowed - This message is displayed when you
press the DON'T CARE key and the cursor 1s ina field where "don'tcare”
antries can not be accepted

ERROR In Controlier Command - This message 1s displayed when the
analyzer received a command from the controller tHP-IB or HP-(L) and
did not recognize the command A sacond line shows < . >?77 with the
first character of the unrecaognized command in inverse video

ERROR Invalid in this Trace Mode - This message Is displayed when you
try to obtain a display that 1s not avallable in the selected trace mode,
such as a trace list when the analyzer 1s perfarming an overview
measurement

ERROR Maximum INSERT's Used - This message Is displayed when yau
press the INSERT key to insert an additicnal 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 1t can accept

ERROR No Cassette 1n Drive - This message is displayed when the deor
on the cassette 1s open or no tape s currently in the drive when a read or
write operation 1s attempted.

ERRCR Numeric Entry Raquired - This message is displayed when you
press a non-numeric key, such as NEXT[], and the cursorisun afield that
accepts only numeric entries

ERROR Only Bits 0-3 Edge Trigger - This message is displayed when you

try to assign edge triggening to one of the timing bits that does not have
edge-trigger capabilily.
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ERRQR Requires Correctinon First - This message 1s displayed when you
have entered a partial specification, and before completing it, you try to
switch to another analyzer menu, such as when you have entered the
name of a label In the FORMAT specification, and you try to change to
the TRACE specification before you assign a bit for that label

ERROR Requires File Description - This message Is displayed when an
attempt has been made to wnte a tape file without creating a file
description

ERRCR RESUME Not Allowed - This message 15 displayed when you
press the RESUME key in an operation that the analyzer has completed
and it cannot resume,

ERROR Tape QOperation Aborted - This message 15 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 Use Alphanumeric Keys - This message 13 displayed when you
press the NEXT[] or PREV[] keys while the cursor is in a field which
accepts only alphanumeng entries, such as a madule name field in the
[User Base] menu of the FORMAT specaification

ERROR Use CHS Key - This message 1s displayed when the cursarisona
mathematical sign, and you try to change the sign with any key other
than the CHS {change signt key

ERROR Use Hex Keys - This message s displayed when you press anon-
hex key when the cursor is in a field that accepts only hexadecimal
antriag

ERROR Use NEXT[] PREV[] Keys - This message is displayed when you

press a keyboard letter or number key in a field where selections must be
made with the NEXT[] or PREV[] keys.

ERRCOR Use 0 or 1 - This message Is displayed when you try to enter a
nan-binaty character in a specification that 1s set to accept only binary
entres

ERROR Use 0, 1, or DON'T CARE - This message is displayed when you

try to enter a non-binary character in a specification field thatis setup to
accept anly binary or “don’t care” entries.
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ERROR Usethru3-This message isdisplayed whenyou try 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 i1s displayed when
you try 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 0thru7 - This message is dispiayed when you pressan 8" or
‘9" key for an entry in a field that accepts only numbers in the octal
number base or ts made up of only 3 bits

ERROR Use 0 thru 7 or DON'T CARE - This message 1s displayed when
you try to enter a non-octal character in a specification field thatis setup
to accept cnly octal or "don't care” entries, cor is made up of only 3 bits.

ERROR Value is Too Large - This message 1sdisplayed when you press a
numeric key in a numenc field, but the number 1s too large for the cursor
pos:ttion in the numenc freld

ERROR Write Protected File - This message is displayed when the
highlighted bar 1s on a file that 15 wnte protection enabled and a write
operaticn 15 attempted.

INSERT to Add Compare ltem - This message 1s displayed in the state
and compare list display It indicates that you can add a duplicate of the
fine shown in inverse video to the compare st by pressing the INSERT
key

INSERT to Add New Label - This message is displayed whenthe cursor s
in the fabel field of the format [Assignment) menu 1t descnibes what you
must do to create a new label in this menu

INSERT to Add New Module - This message 1s displayed when you are
creating code modules on the [Relocation] menu of the FORMAT
specification. It describes what you must do to create an additional code
module 1n the map

INSERT to Add New Range - This message 15 displayed when you have

the cursor in the range field of a menu, and the analyzer has space
available in that field for creating additional ranges
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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 I1n the specification It describes what you
must do to create this additional term

INSERT to Add Sequence Term - This message 15 displayed when the
cursor 15 in the proper position to allow entry of a sequence term. [t
describes what you must do to create a new sequence termin this menu

INSERT to Add Traces - This message is displayed in the waveform
display when you have the cursor in the proper area where you can add
more waveform channels to the display. The message indicates howyou
can add channels to the display

Invald Clock Setting - This message 1s displayed when the analyzer
clock in the SYSTEM [Peripherals] menu has not been set to a correct
date. The clock date must be greater than December, {981,

NOTE: Compare List is Empty - This message is displayed when you
setect the state Compare trace mode and the list in the compare memory
has no entries

One “*" Required For Each Label - This message 15 displayed when you
have created a name for a new label, befgre you have assigned the first bit
lo be identified by that label

Fower-Up Complete - This message 15 displayed after the analyzer has
successfully completed its power-up test routine

ROLL to Change Configuration - This message is displayed when in the
SYSTEM [Configuration] menu. It tells you to use the ROLL keys to
change the distribution of input bits between the state and timing
measurement channels

ROLL to Edit File Description - Thus message 1s displayed when in the
[Tape Operations]) menu It indicates that the ROLL keys will move the
highlighted bar to the file description you intend to edit

Single Trace in Process - This message 1s displayed when cperatingina

continuous measurement mode, after you press the STOP key, while the
analyzer is completing the trace in process.
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Trace Aborted - This message 15 displayed when you have pressed the
STOP key during a single trace execution before that trace has been
completed

Trace Complete - This message I1s displayed when the analyzer com-
pletes a single trace

WAIT PRINT in Progress - This message 1s displayed when the printer
starts sending codes to obtain a copy of the display on an external
printer

WAIT Reading Cassette File - This message I1s displayed when the
INSERT key has been pressed in the [Tape Cperations] menu The
machine configuration plus data are read from the tape file that 1s
highlighted by the inverse-video bar

WAIT Wrniting Cassette Fite - This message 1s displayed when the
DELETE key has been pressed in the [Tape Operations] menu The
machine configuration plus data are wntten to the tape file that 1s
highhighted by the inverse-video bar

WARNING Awaiting HP-IB Transfer - This message 15 displayed when
the analyzer has been commanded to send data but the HP-IB controller
is not accepting transmissions from the analyzer This message will
disappear when data ftranster begins

WARNING Awaiting HP-IL Transfer - This message 1s 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 Cemmand Ignored - This message /s displayed when you
try to execute a command that is invahd for the field that is identified
by the positian of the cursor, such as trying to INSERT a label in the
[Assignment] FORMAT specification when the cursor is in the [Assign-
ment] field.

WARNING New Tape Inserted - The analyzer rereads the tape directory
each time it enters the [Tape Operalions] menu. This message (5
displayed when the directery read does not match the current memory of
the [Tape Operations]} menu.
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WARNING [NEXT/PREV] Erases Tape - This message appears when the
curscr 1s moved into the Erase & Format Cassette field. If you press the
MNEXT[] or PREV[] key, the analyzer will automatically erase and reformat
the entire tape

WARNING Press STOP Key First - This message appears when you have
tried to change a trace parameter during a measurement The analyzer
can not change trace parameters while a measurement Is in process

WARNING Printer Down - This message 1s displayed when the analyzer
trees to send data to print a copy of its display on an external printer and
the data transfer is not taking place or has been suspended far approxi-
mately 1 second

WARNING Slow Clack - This message is displayed when the repetition
rate of the incoming state clock 1s slower than the mimimum rate It
usually means that the analyzer s not receiving any clock activity on the
linels) you have designated as the incoming clock lines.

WARNING Value Not Allowed - This message is displayed when you try
to enter a value that 1s too big for the selected decimal tield
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[Master] field... ... ... ... 9-1
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PORT. .. :

Pnnt specifications

Probe Interface. .. . .. ..

[Relocation] mentu
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Sequence .. ... .

Service and calibration pclicy . .

[Single] trace
Specifications . . ...

State [AssignmentI menu . .. .. ... . .. _

State Label Overviews

State/Timing Combined ... .. .

State/Timing Interactive ... ...

Stornng . ... L. oo oL

TALK ONLY mode . ..
Tapetles. ... ... ...

Tape Memory e
[Tape Operations] menu...

Tiune Interval OQverviews ... ... ... .... ... ... .

Timng....... ... ...
Trnggeredge. ... ...
frigger pattern ... ...
Triggering ... ... ..

[User Base] menu
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XY Chart displays
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