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FOREWORD

The 7D02 Operators Reference Manual is divided into seven sections and several appendices .

7D02 Operators

Section 1-The Learning Guide . This section teachesthe new 7D02 user enough of the instrument's operation
to allow him to perform useful logic analysis after a minimal amount of learning time .

Section 2-General Description . This section is an overview of the 7D02. It contains a hardware functional
description, a brief description of the keyboard, and describes the screen display formats.

Section 3-Modes Of Operation . This section discusses each of the five modes of operation of the 7D02, the
keys that are permitted in each mode, how each mode is entered and exited, and the various types of data
displays . It also provides further information on screen display formats .

Section 4-Programming The 7D02. This section explains each component that can be included in a 7D02
program, data qualification, and the difference between conflicting and contradictory commands . It discusses
and illustrates the problem solving abilities of the 7D02, and provides some information on problem solving
techniques .

Section 5-Key Encyclopedia . This section Is a detailed discussion of the functions and limitations of each
front panel key .

Section 6-The Timing Option. This section presents the information a user needs to have if his 7D02 has the
Timing Option installed . This section discusses the timing option displays and illustrates some of the more
frequently used tests which utilize the 7D02's unique timing data acquisition capabilities.

Section 7-Rules Of Operation And Special Notes . This section describes the run-time operation of the 7D02
(when it is "running", what stops data acquisition, what messages appear), use of the Timing Option "link" bit,
the rules of operation for the External Trigger Out, and clock qualification .

The appendices contain the less frequently used operational reference information such as the glossary,
shipping information, mainframe controls, system and diagnostic messages, and a foldout containing a
diagram of the front panel .
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The general safety information in this part of the summary is for both operating and servicing personnel .

Specific warnings and cautions will be found throughout the manual where they apply, but may not appear in

this summary.

In This Manual

CAUTION statements identify conditions or practices that could result in damage to the equipment or other

property .

WARNING statements identify conditions or practices that could result in personal injury or loss of life .

As Marked on Equipment

OPERATORS SAFETY SUMMARY

CAUTION i ndicates a personal i nj ury hazard not i mmediately accessi ble as one reads the marking, or a hazard

to property including the equipment itself .

DANGER indicates a personal injury hazard immediately accessible as one reads the marking .

In This Manual

This symbol indicates where applicable cautionary or other information is to be found .

As Marked on Equipment

DANGER - High voltage .

Protective ground (earth) terminal .

Power Source

ATTENTION - refer to manual .

TERMS

SYMBOLS

This product is intended to operate from a power source that will not apply more than 250 volts rms between

the supply conductors or between either supply conductor and ground . A protective ground connection by

way of the grounding conductor in the power cord is essential for safe operation .



Grounding the Product

This product is grounded through the grounding conductor of the power cord . To avoid electrical shock, plug
' the power cord into a properly wired receptacle before connecting to the product i nput or output termi nals . A

protective ground connection by way of the grounding conductor in the power cord is essential for safe
operation .

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessible conductive parts (including knobs and controls
that may appear to be insulating) can render an electric shock.

Use the Proper Rower Cord

Use only the power cord and connector specified for your product .

Use only a power cord that is in good condition .

For detailed information on power cords and connectors, see maintenance section .

Refer cord and connector changes to qualified service personnel .

Use the Proper Fuse

To avoid fire hazard, use onlythefuse of correct type, voltage rating and current rating as specified in the parts
list for your product.

Refer fuse replacement to qualified service personnel .

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an explosive atmosphere unless it has been specifically
certified for such operation .

Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product covers or panels . Do not operate the product without the
covers and panels properly installed .

7D02 Operators
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The 7D02 Logic Analyzer .
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INTRODUCTION
This section tells how to install the 7D02 and describes its use in the most frequently encountered logic/data

analyses . These analyses are performed by using the 10 front panel programming keys to create a program .

Most of these keys are explained through the use of examples found in the Learning Guide. Each example

illustrates a type of logic analysis that you may want to perform.

INSTALLING AND REMOVING THE 7D02
The 7D02 Logic Analyzer is designed to occupy a three-compartment segment of any TEKTRONIX non-

storage 7000-Series Oscilloscope mainframe.

Due to the unique requirements of the 7D02, best results will be obtained with 7603 or 7704Amainframes . Use

of storage mainframes is not recommended as these CRTs are optimized for storage applications only .

Installing the 7D02 in the Mainframe

To install the 7D02 in the mainframe, first make sure that there is no power to the mainframe. Then align the

7D02 tracks with the rails of a vertical and left horizontal plug-in compartment. Gently slide the 7D02 into the

mainframe; then push firmly to lock the 7D02 front panel flush with the mainframe. See Figure 1-1 .

NOTE

Section 1-7D02 Operators

Some rack-mounted mainframes have vertically-mounted rods in the front of the plug-in

compartments; these rods interfere with the installation of the7D02. Detach these rods by removing

the mounting screws at each end before installing the 7D02.

Selecting the 7000-Series Mainframe Controls

Each 7000-Series mainframe has a number of front panel controls which may need to be adjusted if the7D02 is

to operate properly. See Appendix Cfor a list of adjustments required for your mainframe . I n general, for 7000-

Series mainframes :

	

,

1 . Select horizontal mode as the rightmost mainframe compartment occupied by the 7D02 ;

2. Select vertical mode as the leftmost mainframe compartment occupied by the 7D02 ;

3. Adjust intensity and focus (some mainframes have separate intensity controls for each horizontal

compartment) ; and

4. If the 7D02 is installed in a storage mainframe, the mainframe should be set to the non-store mode .
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Figure 1-1 . Installing the 7D02 in a 7000-series oscilloscope.

Removing the 7D02 From the Mainframe
To remove the 7D02, first make sure that there is no power to the mainframe . Disconnect all probes and
connectors from the front panel . Then grasp the release latch at the bottom center of the 7D02 and pull the
7D02 out of the mainframe. See Figure 1-2.
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Figure 1-2. Location of the 7D02 release latch .
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HOW TO CONNECT A 7D02 TO A SYSTEM-UNDER-TEST

How To Connect A Personality Module To A Logic Analyzer

CA UTION

Always turn the mainframe power switch OFF before connecting or disconnecting the Personality

Module.

Turn the mainframe power switch to the OFF position . Insert the plug of the Personality Module into the

designated socket on the front of the 7D02 Logic Analyzer . Make sure that the label is facing up . The shapeof

the plug makes it difficult to insert it incorrectly. See Figure 1-3.

Figure 1-3. PM-102 Personality Module plug and prototype socket.

How To Connect A Personality Module To A System-Under-Test

CAUTION

Learning Guide-7D02 Operators

1. Always turn off power to the system-under-test (s . u. t .) before connecting or disconnecting the

Personality Module Plug.

2. Before handling the microprocessor in your test circuit, ground yourself to the 7D02 mainframe

and to the system-under-test to discharge any static electricity you may have built up .

2918-4

Whether you are using the General Purpose Personality Module or a microprocessor-specific Personality
Module, initial connections of the 7D02 to the system-under-test (s .u .t .) should be made according to the

directions in the manual for that Personality Module .
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Do not remove the processor when usingtheGeneral Purpose Personality Module or when using alow-profile

DI P-cl i p.

Turn off the power to the system-under-test . Ground yourself to discharge static electricity . Remove the

microprocessor from your test circuit and i nsert it intothe Zero Insertion Force (ZI F) socket on the Personality

Module . Be sure to insert it correctly, with pin 1 of your microprocessor aligned with the pin 1 indicatoron the

ZI F socket .

Now insert the Personality Module plug into the socket on the system-under-test . Again, make sure to insert

the plug correctly.

POWER-UP DIAGNOSTICS

CAUTION

Read the appropriate PersonalityModule Instruction Manual forspecific instructions on installation

and use of the PM-100 Series probe that you are using.

After you have finished connecting the Personality Module to the 7D02 and to the system-under-test, turn on

the 7D02 mainframe power switch and power up the system-under-test.

NOTE

Most microprocessors will be halted until power is applied to the 7D02.

The power-up verification routines run automatically each time the 7D02 is powered up . (See the 7D02

Service manual for more information on power-up diagnostics.)

If the diagnostic checks are successful, the display shown in Figure 1-4 should appear .

NOTES

1.

	

The Expansion Option and the Timing Option checks will not be listed on the screen unless the

appropriate hardware is installed.

2. It is normal for the display to flash check patterns during power-up diagnostics.

If one or more of the power-up verification checks fails, the diagnosticsprogram assumesthat you will want to

run additional diagnostic checks . To run them, you must press the X key. (See Figure 1-5.) The requirement

that you must press the X keyallows youto note which checksfailed, andthento decide which checkyou want

to run first . These additional diagnostic checks are described in Appendix D.

If neither of theabovedisplays appears, or if the7D02 screen appears unreadable in any way, check your 7000-

Series mainframe control settings against those given for it in Appendix C.



PROGRAM STRUCTURE

TEST #
I F event clause
THEN DO command clause
OR IF event clause
THEN DO command clause
ELSE command clause (optional)
END TEST #

POWERS-!i' DIAG~lOSTICS COtwPLETED

hISPLAYf PROrRAM

2918-5

Figure 1-4. Successful power-up verification display.

Optional, may occur any number of times .
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A 7D02 program consists of one or more TESTS (up to a total offour) plus, optionally, one block Qualification
clause which may be placed before or after any TEST. Basically, a TEST consists of :

An event clause describes a condition which at any instant is either TRUE or FALSE. It may be either word
recognition on the s.u .t . bus, or a counter reaching a previously specified value, or a negation of either of those
events, or a combination of any or all of the preceding .

A command clause specifies what action is to be taken by the 7D02 when an event occurs .

An ELSE clause specifies what action is to be taken if none of the previously defined events in the TEST are
found .
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POWER-UP VERIFICATION

DIAGNOSTICS ROM

	

PASS
PROGRAM RAM

	

PASS
DISPLAY PASS
KEYBOARD

	

OFb04-4 FAIL 1
FIRMWARE ROMS

	

PASS
STATE MACHINE

	

PASS
WORD RECOGNIZER

	

PASS
ACQUISITION MEMORY PASS
FRONT END

	

PASS
PER . MOD . - SYSTEM PASS
EXPANSION OPTION

	

PASS
TIMING OPTION

	

PASS

PRESS X FOR DIAGNOSTIC MONITOR
PRESS START TO BEGIN OPERATION

2918-6

Figure 1-5. Typical power-up verification display with a failed component.

Only one TEST in the program is active at a time. Pressing the START key is an implied GOTO TEST#1 . Other
TESTS are executed as the result of a GOTO from some other TEST, or as the result of an IMM EDIATE GOTO
Gtest #> command .

All conditions, i .e ., events, in a single test are looked for simultaneously .

DISPLAY SCREEN CHARACTERISTICS
The 7D02's screen is divided into three parts . (See Figure 1-6 .) At the top of the screen is a two-line band of
inverse video, called the Status Area, in which statistics, error, prompting, run-time, and diagnostic messages
appear .

There is a similar band of inverse video at the bottom of the screen, called the Immediate mode area, which is
used to display Immediate Mode commands . (Immediate Mode commands will be explained later.)

The central portion of the screen is used to display the test program, the FORMAT mode display, or the
acquired data or STORE M EM contents . If the program display exceeds about 20 lines (depending on the size
of the I mmediate Mode area), not all of the program is visible at once . The program is scrolled automatically as
the cursor is moved about in it .
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Figure 1-6. 7D02 screen display components .

NOTES
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Error messages .
(In this case the NOT key
was the second key pressed)

Test Program . (In tnis case
WD RECOGNIZER key was the
first key pressed .)

Immediate Mode command .

1 .

	

In this manual, the word "field" is to denote any numeric value or menu selection displayed in
inverse video .

2.

	

Throughout this manual all examples, unless otherwise specified, are 6800/6802 displays . Refer
to the Instruction manual for your Personality Module for a detailed description of the
mnemonics displayed.

3.

	

To decrease the visibility of a CRT's graticule lines, use of a green screen filter is recommended .
In addition, a very low level of graticule illumination can significantly decrease their visibility in
the central area of the display.

2918-7

A blinking cursor also appears on the screen. This cursor can be positioned on a character which can be
changed, at the end of the program, or in the Immediate Mode area during data displays and IMMEDIATE
command sequences . I n order to change a program entry, first move the cursor to the selected field using the
cursor movement keys . If the field is a "Menu", then the possible choices for it will be listed on the lines
following the cursor position . The desired choice can be selected with the numeric keypad . If it is a numeric
field (such as a Word Recognizer value), then the desired value can be entered .
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7D02 PROGRAMMING EXAMPLES
Introduction
Because of the versatility of the 7D02's keystroke programming, it is impossi bleto describe every type of logic
analysis measurement procedure that you can make. However, some of the most commonly performed tasks

are discussed here . Many of these tasks can be repeated or combined to create complex measurement tests.

For reference purposes, a fold-out illustration of the 7D02 front panel is included as Appendix I .

Format of the Examples
Each example has the following format :

Program Displays

	

Program Explanation

STATUS MESSAUES
(IF ANYj

PPOGF~A(~~~

IMMEDIATE MODE
DISPLAY

Example-Descriptive Task Name

Screen
Display

Program Definition

What this program does .

A list of keys pressed, with a description of what
occurs on the screen, and other helpful information
explaining what this program does .

Used in the manual to indicate that information on
the screen has changed . The test is a repeat of the
previous screen display with the changes included .

Run-time Displays (Optional)

	

Explanation of Run-time Displays

An explanation of visible changesintheerror/status
display area .

Data Displays (Optional)

	

Data Display Explanations (Optional)

An explanation of what the data acquisition display
could look like .



Assumptions Made in the Examples

In the following examples, several assumptions are made :

1 .

	

A6802 Personality Module is used,

2.

	

The Timing Option is installed, and

3 .

	

All user-selectable radices are hexadecimal .

Documentation Conventions Used in the Manual

The following documentation conventions are used :

1 .

	

- Represents an inverse video field ;

- Represents a key to be pressed.2.

Learning Guide-7D02 Operators
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Word Recognizer Examples

Example 1-Simple Word Recognition-User-defined Data and Address Words

Program Definition

This program is a simple word recognition. It looks at the bus transactions surrounding data F6 .

Program Displays

	

Program Explanation

TEST 1
1iF
1 WORD REGOGNIZER # 1
1 DATA=Fb
1 ADDRESS=XXXX
1 /NMi=X /IRQ=X FETCH=X R/W=~
1 BA=X INVAL OP=x EXT TRiG iN=x
1 TIMING WR=X
1THEN DO
1

1-1d

2918-8

WD RECO~NIZER~ key is pressed. The 7D02
provides the first nine lines of the program .

Figure 1-7 explains some of the basic program
display concepts .

The blinking cursor is positioned on the first digit of
the DATA field .

You can nowenterany hex digit to replacethe X; i .e .,
DON'T CARE, characters . The DATA= field will
accept two hexadecimal digits . In this example
those digits (F6) define the value on the system data
bus the 7D02 is to trigger on .

The next line, ADDRESS=, is used to specify the
address that is to be recognized as it moves on the
system-under-test address data bus. I n this example
it's all DON'T CARE digits, meaningthattheaddress
is to be ignored by this Word Recognizer . F6 is to be
found regardless of its address.

The next two lines on the display contain six control
line parameters (/NMI, /IRQ, FETCH, R/W, BA,
INVAL OP) and the externaltriggerinput(EXTTRIG
IN) . The control line parameters and screen display
(/NMI, /IRO, etc.) are Personality Module-
dependent. Changing the DON'T CARE to a 0 or a 1
indicates that that control li ne is to be used as part of
the event. In this example none of the control lines
are used .

The presence or absence of the external signal
(specified by EXT TRIG IN) is used in the same
manner as the control lines.

The last parameter, TIMING WR, is only displayed if
the Timing Option is installed in the 7D02 . This
parameter is discussed in Section 6.



This is test #1, the first of
Automatically supplied by

	

the four tests that a
the system

	

TEST 1
1 IF

	

program can contai n .

i WORD RECOGNIZER # O1
Fields associated with the

	

1

	

DATA=X X

	

~This is the first of the four
1 ADDRESS=XXXX

	

Word Recognizers that
/NMI=X JIR4=X FETCH=X R/W=X

	

are available. The Word
BA----X INVAL OP=X EXT TRIG IN=X Recognizer number is
TIMING WR=X

	

supplied automatically by
HEN DO

	

the system . However, you
can change it .

Word Recognizer

Indicates that these
statements are associated

with TEST #1 .

TEST 1
11F
1 WORD RECOGNIZER #
1 DATA=F6
1 ADDRESS=XXXX
1 /NMI=X fIRG~=X FETCH=X R/W=X
1 BA~X INVAL OP=X EXT TRIG IN=X
1 TIMING WR=X
1THEN DO
1

	

TR I GGER 4-MA IN
1

	

0 MAIN
i

	

1 TIMING
1

	

G-BEFORE DATA
1

	

0-SYSTEM UNDER TEST CONT .
1_STANDARD CLOCK QUAL .
10R IF
i

2918-10

Figure 1-7. Program display concepts (a WORD RECOGNIZER key was pressed) .
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NOTE

All fields of the Word Recognizer definition are
ANDed together . A field with a DON'TCAREin
it is considered as always TRUE.

TRIGGER

	

key is pressed . The 7D02 provides the
next 7lines of the program . The cursor is positioned
at the 0-MAIN field in the new block of program
lines; the choices you have available for that
parameter are listed below 0-MAIN . You can now
specify whether you want to trigger the main
memory or the Timing Option memory. Main
memory is the default value and is used here . Note
that this choice will not appear if there is no Timing
Option installed.

NOTE

2918-9

A menu is expanded only when the blinking
cursor is placed on the inverse video portion of
a field; in this case, 0-MAIN.
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Optionally Stored Data

0 - Before Data

	

15 data words

1 - Centered

	

127 data words

2 - After Data

	

239 data words

3 - Zero DelOy

	

255 data words

Before Trigger

When you position the cursor in the next field (0-
BEFORE DATA), the choices for 0-MAI N disappear
and the choices for 0-BEFORE DATA are presented .

You can now specify the position of the trigger in
relation to the acquired data . See Figure 1-8 for a
graphic explanation of the four trigger locations.

f

240 data words

128 data words

16 data words

0 data words

Figure 1-8. Trigger IoCations with respect to acquired data .

After Trigger

Trigger (1 data word)

2918-11

Moving the cursor again places it at 0-SYSTEM
UNDER TEST CONT. Here you specify the action
you want the 7D02 to take once it has found the data
field, triggered, and acquired data .

0-SYSTEM UNDER TEST CONT indicates that the
microprocessor of the system-under-test is to con-
tinue running after data is acquired .

1-SYSTEM UNDER TEST HALT would indicate that
the microprocessor is to halt after data is acquired .
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Moving the cursarto the next menu item allows you
to specify the clock to be used for determining clock

I'EST 1

	

cycles . 0-STANDARD CLOCK QUAL says that the
~ IF

	

clock is to be defined bythe Personality Module ; i .e .,
WARD RECOGNIZER #fi '

	

the microprocessor . 1-USER CLOCK QUAL says
1 DATA=F,6

	

that you want to define the clock using the
1 ADDRESS-J{XXX

	

microprocessor clock as the basic signal source .
1 INMZ=7C' IIRQ= _ FETCH= ~ RlW~

	

(Proper disassembly is NOT guaranteed in this
4 1~A --

	

INVAL CIP=

	

EXT TRIG ~1~1- '

	

case.)
t. TAMING WR=. `
iTHEN DD
1 TRIGGER ~ g-MAIN

	

This example uses the default values 0-SYSTEM
i

	

~}-L~EFCIRE DATA

	

UNDER TEST CONT and 0-STANDARD CLOCK
1

	

C7,,_SYSTEM UNDER TEST CANT .

	

QUAL. (The parameters for 1-USER CLOCK QUAL

U-STANDARD CL©CK DUAL .

	

will be discussed in another section of the manual .

END TEST 1

NOTE

The cursor can be positioned at any field at any
time. That is, fields can be specified or changed
in any sequence.

l'~ND

	

key is pressed . The 7D02 replaces :

1 OR IF

1

with the END statement for the TEST.

~~'AR~ key is pressed . The 7D02 begins monitor-
ing for the data value.
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E~p!mnmUon~~ ~u~~inneC}iop!myo

RUNNIN~
PRESENT TEST~1

TEST 1
1IF
1 WORD RECO~~NIZER # 1
1 DATA=F6
1 ~4DDRESS=XXXX
1 /NMI=X ~IRQ=X FETCH=X R/W=X
1 8A=X INVAL OP=X EXT TRIQ IN=X
1 TIMIN~ WR=X
1THEN DO
1 TRI~~ER ~-MAIN
1

	

O-8EFORE DATA
1

	

O-SYSTEM UNDER TEST CONT~
1

	

O-STANDARD CLOCK QUAL~
END TEST 1

TEST 1
1IF
1 WORD RE~OgNIZER #
1 DATA=F6
1 ADDRESS=XXXX
1 /NMI=X /IRQ=X FETCH~~ R/W=~
1 8A=X IWVAL QP=X EXT TRIA IN=~
1 TIMIN~ ~R=X
1THEN DO
1 TRIg{~ER (}-M~IN
1

	

O-DEFORE DATA
1

	

O-S~STEM WNDER TEST CONT.
1

	

O-STAND~RD CLOCK QUAL .
END TEST 1

DISPLAY~~ PRO~RAM

DI~PLAY~ PRO~RAM

zy/*zn

~VVhen ~he aT~nT m key ia preoaed. the aorean
diap!ayohangeu~nom~

\o~

Then . when ~hetrigger otademant io exeouted.the
oureendiap!ayohangaoto~



RUNNING
MAIN TRIGGER TEST = 1

TEST 1
1IF
i WQRD REGOGNIZER # 1
i DATA=F6
i ADDRESS=XXXX
1 /NMi=X /IR4=X FETCH=X R/W=K
1 BA=, ILAVAL OP= ~ EXT TRIG IN=gyp
i TIMING WR=X
iTHEN DO
1

	

TR IGGER 0'MA I N
i

	

G-BEFORE DATA
i

	

G-SYSTEM UNDER TEST CONT.
i

	

G-STANDARD CLACK QUAL .
END TEST 1

DISPLAY< -- PROGRAM

-MNEMONIC

2918-15
Data Displays

	

Explanation of Data Displays

CTR 1 --GOOGG

	

EUT

	

TR I G

	

L~Ji~

	

= 01 5
CTR~=00000 EVT

	

TRIG IN TEST 1
LINE ADDRESS QF'ERATION /IRQ/NMI
0157

	

F835

	

Fb READ

	

11
01b F82C INC ~OOOb 11
017

	

F82D

	

00 READ

	

11
Gi8

	

F82E

	

Ob READ

	

ii
019

	

OOOb

	

01 READ

	

11
020

	

OOOb

	

02 WRITE

	

li
02i F82F BEQ ~F8b5 11
022

	

F830

	

34 READ

	

11
023 F831 TST X0004 11
024

	

F832

	

00 READ

	

11
025

	

F833

	

04 READ

	

11
02b

	

0004

	

80 READ

	

11
027 F834 BNE ~F82C 11
028

	

F835

	

Fb READ

	

11
029 F82C INC ~OOOb ii
030

	

F82D

	

00 READ

	

ii
031

	

F82E

	

Ob READ

	

11
DISPLAY<- -ACC~MEM G-MAIN

O MAIN
1 TIMING

2918-16
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After the trigger event occurs, i.e ., F6 is found, and
the data acquisition is complete, the screen display
changes from the program to the acquired data (in
mnemonic format) .

1-15



~eornin0~~uide--7~~~{~pe,auos

CTR1=OOD0D EVT

	

TRI~ LOC = O15

	

~/~hou~h~ho7DU2mon/~umand~amtu~vup~u
CTR~=OOOOO EVT

	

TRI~ IN TEST 1

	

o/xoonku/0noonn/y~wo(//ROund/N~/)a/e

~lNE

	

ADDRESS DATA CNTL axp//o/~/yd~p/eyodby~ho0802Pemona//~y
O15T-~----'F835~------~'F6--~'R11 N~

	

/Nud~~o/nmnemon/omoda

O16 F82C 7C F11
O17 F82D OO R11
O18 F8~E O6 R11
O19 OOO6 O1 R11
O2O OOO6 O2 W11
O21 F82F 27 F11
O~2 F83O 34 R11
O23 F831 7D F11
O24 F83~~ OO R11
O25 F833 O4 R11
O26 OOO4 8Q R11
O27 F834 26 F11
O28 F835 F6 R11
O29 F82C 7C F11
O3O F82D QO R11
O31 F82E O6 R11
O3~ OOQ6 O2 R11
O33 OOO6 O3 W11

DISPLAY'~~ ACQMEM O-MAIN
D-A8SOLUTE

N0TE

Up~o25G datavvorda may be ~~ored inaoquiaition
memory~ !n thiu axamp!e. thatriggar vvord und at
!euot ~40 othor ds~u vvorda wiU be otorod~ Thetc~a!
numbarofvvordou\oredvviUbetriggerwordp!ua~40
da1awordop!uo~henumburc~d~~awo/do(upto16)
otorod before~hetrig0ar vvord~

PreootheSCROLL!N<~koya~oaeedc~aths~ianoton
theuoreon~Thetriggarvvordio~~!oookion015andia
indioe~ad by a T noxt to~he !o~~dion number and ~

horizon~u! bar . aaohown intheexump!o~

~~oving ~he curoor to tho 1-K4NE~{}N!C fiedd
ohung~otho !mmodis~a mode diop!uyto~

D!SPLAY^-A~OK4EK~O-K8A!N
1-K~NE~0N!C
0ABSOLUTE
1K4NBNON!C

The oame aoquirod datu oun be preaer~ed aa an
ubao!uta diop!uy by prenoing~he O key~



Getting Back to Program Mode
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Once you have finished with the acquired data and you want to run another program, you need to change the

operating mode of the 7D02 from Display mode to Program mode . You do this by pressing the following key

sequence:

IMIUIEDlATE 'DISPLAY PROGRA

At this point the screen display will changefrom the acquired data to the program which was run to acquire the

data .

Now you can delete the current program, then enter a new program. Just move the cursor to the end of the

program, then press the jDELETE~ key. Each . kevstroke will delete one or more lines of the current program,

starting with the last line of the program. The ,DELETE key will repeat if you keepthe key pressed down . More

information on the use of the DELETE command is presented later in this section .

NOTE

If you want to run the same program again,

	

`he ~ sTART
mode or Program mode when you press tY

	

key.
key. You may be in either Display
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Example 2-Simple Word Recognition-A Shorter Way

Program Displays

	

Program Explanation

TEST 1
11F
i WORD RECOGNIZER # 1
1 DATA=F6
i ADDRESS=XXXX
1 /NMI=X /IRc~=X FETCH= R/W---X
1 BA=X INVAL OP=X EXT TRIG IN=
1 TIMING WR=X
iTHEN DO
i TRIGGER 0-MAIN
1

	

0 MAIN
1

	

1 TIMING
1

	

0-BEFORE DATA
1

	

0-SYSTEM UNDER TEST CONT .
1

	

0-STANDARD CLOCK QUAL .
END TEST 1

2918-1 8

Program Description

This is a "short cut" way of creating the same basic
program as shown in Example 1 .

TRItaGER

	

key is pressed . The 7D02 provides an
entire test program .

All of the previous values for the Word Recognizer
and the trigger are assumed .

Now press the key .

NOTE

When an item with numeric fields is deleted (for
instance, a Word Recognizer), its value is not
set back to default. When it is used again, the
previously entered value will still be there .



Example 3-Sequential Word Recognition (Arming Function)

Program Displays

	

Program Explanation

TEST 1
1IF
1 WORD RECOGNIZER # 1
1 DATA-- 1?
i ADDRESS=xxxX
1 INMI=X: IIf?~=X FETCH=~ R/W-
1 BA= INVAL OP=X EXT TRIG IN=X
i TIMING WR=
iTHEN DO
1 GOTO
END TEST 1
TEST 2

2IF
WORD RECOGNIZER #

2 DATA=7D
2 ADDRESS=F831
2 /NMI=x /IRC~=x FETCH=x R/W=x
~ BA= INVAL OP=X~ EXT TRIG IN=
2 TIMING WR=X
27HEN DO

TRIGGER 0-MAIN
2

	

0-BEFORE DATA
2

	

,_SYSTEM UNDER TEST CONT.
G-STANDARD CLOCK QUAL .

END 1 EST G

2918-1 9

Program Definition

Learning Guide-7D02 Operators

This program monitors the system-under-test for
Word Recognizer #1 . When Word Recognizer #1
comes TRUE, the bus is monitored for Word
Recognizer #2 . When it comes TRUE, the trigger
occurs and data is acquired .

4vD RECOGNizER~key is pressed. Define the first
Word Recognizer value (17) to be found on the data
bus. Once this value has been found, then the 7D02
will look for the next specified value. Naturally, you
can specify any value, but 17 was chosen here .

hWD RECOGNtZER~key is pressed again . Now you
can define the second Word Recognizervalueto be
found i n the sequential testing. I n this example, data
of 7D and address F831 .

NOTE

You do not have to press either the

	

GOTO~ or
END ~ keys . The system will supply them

autor~ atically

	

when

	

you

	

press

	

the

	

next
WD s _~w° . .

	

'°~: ;key.

TRIGGER ) key is pressed and any changes to the
previous trigger parameters areentered. I n this case
there are no changes to be made .

'START ~ key is pressed, the 7D02 starts monitoring
the s.u .t . data bus for Word Recognizer #1 . The 7D02
automatically replaces the OR IF prompt with END
TEST 2.



~emrning ~ui~e-~7~O~ Operm o,u

[~mtm 0iop!oyo

	

E~p!onmdion mf 0m1m [~iop!oyo

CTR1=OOOOO EVT

	

T~I~ LOC = O15
CTR~=OOOOO EVT

	

TRIg IN TEST 2
LINE ADDRESS OPERATION /IRQ/NMI
O15T---F831---TST $OOO4--11
O16

	

F832

	

QO READ

	

11
O17

	

F833

	

O4 READ

	

11
O18

	

OOO4

	

5F READ

	

11
O19 F834 8N~ $FB2C 11
O2O

	

F835

	

F6 READ

	

11
O21 F82C INC $OOO6 11
O22

	

F82D

	

OO READ

	

11
O23

	

F82E

	

O6 READ

	

11
O24

	

OOO6

	

17 READ

	

11
O25

	

OOO6

	

18 WRITE

	

11
O26 F82F DEQ $F865 11
O27

	

F83O

	

34 READ

	

11
O28 F831 TST $OOO4 11
O29

	

F832

	

OO READ

	

11
O3O

	

F833

	

O4 READ

	

11
O31

	

OOD4

	

5F READ

	

11
O32 F834 BNE $F82C 11
O33

	

F835

	

F6 READ

	

11
DISPLAY~ ACQME~ O-MAIN

1-MNEMONIC

co/~,o

Thioioautundurdmnemoniodiap!ayofthaaoquirod
dat~

The run-timo information no~uho~uths~the ~~ain
triggerooourradinTEST~~!fyouh*vemu!~ip!atauu
~hat oun oaueo tha ~~uin thggor tn ooou~ thia
meaougotaUo you whioh ono uo~uaUy oocurred~



Example 4-Sequential Word Recognition (Count Data Word Occurrences)

TEST 1
1IF
1 WORD RECOGNIZER # 1
1 DATA=34
1 ADDRESS=XX.xX
1 !t~MI=X lIRC~=X FETCH=X R!W=X
1 BA=~ INVAL QP=X, EXT TRIG IN=.~<
1 TIMING WR=X
1THEN DO
i COUNTER # 1 O-EVENT
1 -INCREMENT
1OR IF
f COUNTER #
iTHEN DO
1 COTn _~

C0~_? O-EVENTS

2918-22

Program Definition

Learning Guide-7D02 Operators

In TEST 1, the 7D02 monitors the s.u .t . bus for a
value (DATA=34 in this example) on the data bus,
counts 23 occurrences of that event, then transfers
to TEST 2. TEST 2 monitors the bus for the data
value F6 . After the twelfth occurrence of F6, the
program transfers to TEST 3. In TEST 3 the 7D02
looks for the first occurrence of the data value FF,
then triggers .

Program Displays

	

2918-21

	

Program Explanation

wo RECOGNizER~ key

	

is

	

pressed

	

and

	

the
parameters defined . The data word is specified to be

TEuT

	

1

	

34. This word must be found on the s .u .t . data bus
11F

	

and counted the specified number of times before
1

	

WORD RECOGNI ZER

	

#

	

1

	

the 7D02 will look for the next data word .
1 DATA=G4
1 ADDRESS=xxxx
1

	

!NMI=X

	

!iRQ=X FETCH=~ RlW=X

	

COUNTER

	

key is pressed . The default values are
1

	

IIA=X

	

IIVVAL OP=x

	

EXT TRIG

	

IN=X

	

correct for this example : EVENTS are to be counted
1 TIMING WR=

	

and the COUNTER is to be INCREMENTED .
iTHE3V DO

	

(COUNTER is used here as a command .
1 COUtdTER # 1 O-EVENTS
1 O-INCREMENT
1OR IF
1 COUNTER # 1 = O'ti~0~''~ O-EVEl4TS
iTHEN DO
1

COUNTER

	

key is pressed again and the number of
~accurrences (23) of the first event specified via the
numeric keypad . Note that the counterfield defaults
to 00002 . (The COUNTER key is used here to define
an event.)

~~GOTO~ key is pressed . Once the TEST 1 counter
has reached the specified value, go to TEST 2 . This
providesforthesequential testing of events . Without
the GO TO, both events (Word Recognizer 1 and
Word Recognizer 2) would be tested for simul-
taneously .

NOTE

The ONLY way to transfer program execution
from one test to another is via the GO TO
command.

END ~ key is pressed to specify the end of TEST 1 .
The OR IF prompt is replaced by END TEST 1 .

1-2 1
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END TEST 1
TEST 2

2IF

	

keys are pressed to define TEST 2 (it has the same
2 WORD RECOGNI ZER # ~

	

logic as TEST 1) . The Word Recognizer and counter
DATA=Fb

	

values are entered.'~END

	

key is pressed to specify
2 ADDRESS=XXX;;

	

the end of TEST 2. Again, the OR IF prompt is
2 /NMI=X

	

/IRQ=X. FETCH=~ R/W=X

	

replaced, this time by END TEST 2.
2 BA=X INVAL OP=-A EXT TRIG IN=gE
2 TIMING WR=X
2THEN DO

	

NOTE
2 COUNTER # 2 0-EVENTS

G-I NCREMENT

	

The COUNTER number must be changed to a 2
20R

	

IF

	

before you enter the counter value; i. e ., the
2 COUNTER # 2 = 0001 ~ O-EVENTS

	

default counter number is always 1 . Otherwise,
2THEN DO

	

when you enter the value 12 in TEST 2, the
2 GOTO 3

	

value of the counter in TEST 1, i.e ., 23, will
END

	

TEST

	

2

	

change to 12 . The reason for this is that each of
TEST 3

	

the two available counters can only count one
3IF

	

value in any one program .
3 WORB RECOGNIZER # 3
3 DATA=FF
3 ADDRESS=XXXX

	

WD RECOGNIZERikey is pressed . The 7D02 looks
3

	

/NMI=X

	

/IRQ=X

	

FETCH~~ e R/W=X

	

forthethird data word (FF) onthes.u .t . data bus only

3 BA=X INVAL. OP

	

EXT TRIG IN

	

after the specified number of occurrences of data

3 TIMING WR

	

word #2 (4C) have been counted.

3THEN DO
3 TRIGGER 0-MAIN
3

	

G-BEFORE DATA
3

	

G-SYSTEM UNDER TEST CONT .
3

	

~~-STANDARD CL.OC~t QUAL. .
ENB TEST 3

2918-2 3

IWD RECOGNIZER~I COUNTER ~ COUNTER ~ GOTO

NOTE

TRIGGER

	

key is pressed. The default parameters
are used in this example. Once thethird data word is
found, the trigger will occur.

START key is pressed and the 7D02 begi nsto look
for the first Word Recognizer .

When this program reaches TEST 3, it will
remain in TEST 3. There is no GO TO to
another test .



Data Displays

	

Explanation of Data Displays

CTR1=00023 EVT TRIG L.OC = 015
CTR2=00012 EVT TRIG IN TEST 3

LINE

	

ADDRESS

	

DATA CNTI_
015T 0011 FF R11
Oib 0012 F7 R11
017 0013 F6 R11
018 0014 FF Ri1
019 0015 B7 R11
020 OOib A3 R11
021 0017 BA R11
022 OOi8 5b F11
023 0019 AC R11
024 001A bE F11
025 OO1B 73 R11
02b 001C 75 R11
027 001D FC R11
028 GO1E F7 Fii
029 OOIF C9 R11
030 0020 D9 R11
031 0021 18 R11
DIJPLAY< AC~MEM 0-MAIN

G-AB~QLt1TE
0 A~Sr]LUTE
1 MNF_MONIC

2918-24
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This is an absolute display of acquired data .

The run-time information indicatesthat the event in
TEST 1 occurred 23 times (CTR1=00023) . In TEST
2, event 2 occurred 12 times (CTR2=00012). Then
control was transferred to TEST 3 where the trigger
occurred (TRIG IN TEST 3) .
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Example 5-Sequential Word Recognition With Else Clause

Program Displays

	

Program Explanation

TE~T 1
iIF
1 WORD RECOGNIZER #
1 DATA=X?~
f AGDRE~~=7`3?D
f INMI=X ll6~d=X FETCH=X R/W=
1 BA=-X INVAL OP=X EXT TRIG IN=X:
1 TIMING WR
1. THEN DO
1 GOTO 2
END TEST f
TEST G

2IF
WORD RECOGNIZER # 2
DATA=XX

2 ADDRESS=giv7
2 /NMI-k /IR(~=X FETCH=~ RIW
2 BA=~: INVAL OP=X EXT TRIG IN=X
2 TIMING Wig= ;~
2THEN DO
2 TRIGGER 0-MAIN

y-BEFORE DATA
2

	

0-SYSTEM UNDER TEST CONT .
2

	

t~-STANDARD CLOCK QUAL .
2ELSE
G

G

G

	

bRJ 1 1� )

	

~

	

''.

C= COUNTER # 1 C}'EVENTS
c: O'INCREMENT

END TEST

2918-2 5

Program Definition

This program checks to see if a specific value on the
address bus (783D) is immediately followed by
another specific value (9107) on the address bus . If it
is, then the trigger occurs . If it is not, then counter #1
is incremented and then program execution is
transferred back to TEST 1 .

'wD RECOGNIZER~key is pressed and the address
specified as 783D .

GOTO~ key is pressed .

END ~ key is pressed to end TEST 1 .

D RECOGNizER~ key is pressed and the address is
specified as 9107 .

TRIGGER l' key is pressed .

ELSE ~ key is pressed .

fl ~

	

key is pressed .

GOTO~ key is pressed.

COUNTER ~ key is pressed and the default value 0-
INCREMENT is used .

key is pressed.

~ ENp key is pressed .



Example 6-Simultaneous Event Recognition

Program Displays

	

Program Explanation

2918-26

Program Definition

This program simultaneously monitors the data bus
for two different word recognitions . If the data value
for Word Recognizer #1 or the address specified for
Word Recognizer #2 is found, the trigger occurs .

(square brackets) key is pressed. The first
three lines of the program appear on the screen .

TEST 1
1IF
1

	

This key must precede the first WD RECOGNIZER

WORD °ECOGNI ZER

	

#

	

1

	

or COUNTER key that defines an item that is to be

1

	

DATA=41

	

included in the simultaneous testing.

1 ADDRESS=XXXX
1 /NMI=X /IftQ=X FETCH=; R/W=
1 BA--x: INVAL OP=X EX.T TRIG IN=X

	

This construction is used to create compound

1 TIMING WR=X

	

events (in this case) or compound commands .

1 OR
f WORD RECOGNIZER # 2
1 DATA=XX

	

WD RECOGNIZERdkey is pressed.

1 ADDRESS=FBO~
i /NI"II=X /iPQ_-X FETCH=, RIW=X
1

	

BA=~

	

IN'JA~

	

UP=X

	

EXT TR IG

	

IN=X

	

The next six lines of the program are displayed. This

1 ,-Tn~~rniG WR=X

	

is the first of the two Word Recognizers to be
1

	

-

	

checked for simultaneously . The datais defined as a

1THEN DO

	

41 .
1

	

TR IGGER ,

	

--MA IN
1

	

Q--BEFORE DATA
i

	

O--SYSTEh1 UNDER TEST CONT .
1

	

t~-STANDARD CLOC~C QUAD .
END TEST 1

Learning Guide-7D02 Operators

key is pressed . Notice that no THEN DO
statement is provided inside the square brackets .

wD RECOG^as :.

	

x'key is pressed again . This is the
second of the y . ,

	

Word Recognizers to be included
in the simultaneous testing. The address is defined
as F836 .

key is pressed again . This indicates the end of
the events to be included in the simultaneous
testing . The end of the square bracket is displayed,
followed by a THEN DO .

TRIGGER

	

key is pressed. Its parameters can then
be defined . This example uses the default values .

key is pressed.



~eo,ning~~uide--7Q~3<~po,o~~u

TES~ 1
1IF
1 WORD RECOQNIZER # 1
1 DATA=41
1 ADDRESS=XXXX
1 /NMI=X /lRQ=X FETCH=~~R/W=X
1 8A=X INVAL OP=X EXT TRI~ IN=~
1 TIMINQ WR=~~
1THEN DO
1 TRIA~ER O-MAIN
1

	

D-8EFORE DATA
1

	

D-SYSTEM UNDER TEST CONT~
1

	

O-STANDARD CLOCK QUAL
1OR IF
1 WORD RECOQNIZER # 0~
1 DATA=XX
1 ADDRESS=F836
1 /NMI=X /IRQ=X FETCH=~ R/W=X
1 BA=X INVAL OP=X EXT TRIQ IN=X
1 TIMINQ WR=X
1THEN DO
1 TRIg~ER O-MAIN
1

	

O-8EFORE DATA
1

	

O-SYSTEM UNDER TEST CONT~
1

	

D-GTANDARD CLOCK QUAL
FND TEST 1

STxnTNio prooaed~ Au inthe previouaexamp!eu.tho
Uiap!ayu~the bottom oftha ocrean ohangeo~

NU7E

The ~ey oe4uenop wonsC0Gw!~E~
Tn!smsn onscosm!zsnN Tn!ossnN~8/
p/vuuoe Ua/ /oxowvnV p/nAra~~ // 0/r~o ~ho
oanne r~ou/tx (onoe ~heoanne da~a vu/ueu a/e
on~ored/n N/nrdRooo0n/zeva #~ end#~) au ~he
~ro~proA/a/nohown /n ~h/u oxann~~~



COUNTER EXAMPLES

Example 7-Count Time Interval
Program Definition

Program Displays

	

Program Explanation

Learning Guide-7D02 Operators

This program will trigger a specified period of time
(12,uS) after the data value (1D) is found.

W~ RECOGrvizER~ key

	

is

	

pressed

	

and

	

the
parameters specified .

iESi 1
1IF
i

	

WORD RFCOGNI ZER

	

#

	

1

	

COUNTER key is pressed . This is where you define
1

	

DATA=1 D

	

whatinto be counted, events ortime . I n this case it is
1

	

ABDRESS=X XX X

	

time.
1 /NMI=X /IRG=X FETCH=~ R/W=
1 BA=X INVAL OP=X EXT TRIG IN=
1 TIMING WR=X
1 THEN DO

	

the menu expands to :
1 COUNTER # 1 Q-EVENTS

	

0-EVENTS
1 -INCREMENT

	

OEVENTS
1OR

	

IF

	

1 ~S
1

	

2 MS

2918-2 8

When you position the cursor in the EVENTS field,

Selecting a 1 or a 2 causes the 0-EVENTS prompt to
be replaced with :

1-,uS

if a 1 is selected, or with :

2-M S

if a 2 is selected . In either case the 0-INCREMENT
menu changes to :

0-RUN
0 RUN
1 STOP
2 RESET AND RUN

This menu item is expanded to three choices . 0-RUN
says continue counting from whatever value the
counter contains . 1-STOP says stop counting inter-
vals of time . 2-RESET AND RUN says reset the
counter to 0 and begin counting intervals of time
agai n .

This example requires the counter to reach a value
of 12 for the counter event to occur, so 0-RUN is
used .

1-27



Lem,r~ng~~~de--7~O2~pe,ooo

TEST 1
1IF
1 WORD RECOgNIZER #,1
1 DATA=1D
1 ADDRESS=XXXX
1 /NMI=~ /IRQ=X FETCH=X R/W=~~
1 8A=X INVAL OP=X EXT TRI~ IN=X
1 TIMIN~ WR=X
1THEN DO
1 COUNTER # 1 1-uS
1 O-RUN
1OR IF
1 COUNTER #
1THEN DO
1 TRIAgER O-MAIN
1

	

O-8EFORE DATA
1

	

O-SYSTEM UNDER TEST CONT~
1

	

O-STANDARD CLOCM QUAL
END TEST 1

~ota0iop!oyo

	

--- Enp!anedi~nmf[~~ta[~iop!ayu

= OOO1 1-uS

uoz~zs

~TR1=OOD1~ uS

	

TRI~ LOC = D15
CTR2=OOODO EVT TRI~ IM TEST

.~OumT~n~~ koy ia preooad and the number of-
~m~xoo~oondato bonour~ed. ia . 12 . iaopeoified~

-~m~Gs~~~in preooad andite puramaterodefined~
Thedofau!tvu!ueoure uoed here~

koyia pneuued~

-
~~k~iapr~~and~he7D~~~~monito~

ingtheo~u1datubua~VVhanthe~hggerewer~ooouro
tho 7O0~ wiU diap!ay~he aoquired d~da~

Coun\er 1 uhowm ~ha numbor of mioroaooonda
oountod~ Notathut tha tima iaohovvn . ie, EVTS
ohungod~n~S~



~~~~0M~!~ ~--l[~~~~~y U~ ~~~~~ ~~~~~~~~~~~~~~ l~00~ "~~~~~~~"

~~~grmm~io~ayo

	

~~mgrmmEu~o~~on
~~~~~~.
~mDn~~~oomczsRNkey iu preaund andthe addreoo~-

~N~~'

	

~~ OO0S/napouifiod~
TEST 1
1IF
1 WORD RECOgNIZER #
1 DATA=XX

	

~~ uquare braoketuvviU beexoou~ed nimu!~anooua!y~
1 ADDRESS=OOO6
1 /NMI=X /IRQ=X FETCH=~~ R/W=
1 8A=X INVAL OP=X EXT TRIg IN=
1 TIMINg WR=~~
1THEN DO
1

	

c0umT~nNkeyiu~reooedandEVENTSohanAedto
1

	

'

	

2-K~3and0-RUNto2-RESETANDRUN~
1

	

NTER # 1 2-MS

	

N~
1! ~~-RESET AND RUN
1
'~~ ~~~~

	

ifD

	

kay io praaaed ~o ond tho uom~ound oom-

END TEST 1

	

mund~

TEST 2
2IF
2 WORD RECO{)NIZER #
2 DAT~=XX
n ^~no~co-c~~~~ ~"~"`-~"-`I~=~X

FETCH=K~ R/W=X

	

~~~
B~`~s`!~~~~koyiup~~oadundtheaddnmaio

2 8A=X INVAL OP=~ ^ EXT~TRIQ IN=~~ «~~i~ied(~~B~

~ TIMINQ WR=~~
2THEN DO

	

N~ ~=

	

~
8

	

keyia preoued~ Stu~uoompoun~ oommanU~

TRl~gER ~_MAIN
O-BEFORE DATA
O-SYSTEM UNDER TEST CONT~
O-GTANDARD CLOCK QUAL

~OTO 3
~OUNTER #

~-STOP

oo~*a~

Progranm ~efiniUmn

!f VVord Recognizer 2 ooouro vvi~hin 100K4S ahar
VVord Raoognizer 1 ooouro . thentriggertho 7D0~
andoho~thetimeperiod~~~moon~heooounanooVf
~hat~oVVordReoognizeru~

~~ kay ia proaued~ Tho commundu within tho

kayiu preaaod~

~m,~ng~~de-7~0 Qpe~~m

kayio preuoad~o end TEST 1~

kay ia preaaed~ Tho dafau!tv~!ueaare
uued inthiuexamp!e~

~~
'~~ key io preuaed~

keyie ~rouoed~ STOPioopecified~

koyiopreuuedtoondoompoundoommund~

~~

	

` -.0~VVD~E~~~N!Z~"mkeyio preaaod~ Addraou 0006io~
apeoifia±
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20RIF
WORD REGOGNIZER # 1

2 DATA=XX
2 ADDRESS=0006
2 /NMI=X /IRQ=X FETCH=,X R/W

BA=X INVAL. GP=X EXT TRiG IN=X
2 TIMING WR=X
2THEN DO
2 COUNTER # 1 ~-MS
2

	

~-RESET AND Rt~N
20R T~F
COUNTER #

2THEN DO
2 GOTO 'a
END TEST 2
TEST 3
END TEST 3

Program Discussion

1-30

G1Q0 2-MS

291 8-32

CouNTt=R )key is pressed and is specified as
RESET AND RUN.

COUNTER key is pressed. The default value of
00002 has to be changed to 00100 to define thetime
"window" in which Word Recognizer 2 must occur if
triggering is to occur.

execution .

GOTO

	

key is pressed. The 3 must be changedto a
1 . This completes the timing loop .

jEND ~ key is pressed twice: once to end TEST 2and
once to create the dummy program TEST 3.

START ~ key must be pressed to start program

In this program the 7D02 uses one Word Recognizer to enable a time window during which it searches for a

second Word Recognizer, the trigger event.

Each of the TESTS in this program has a specific purpose. I n TEST 1 the 7D02 is waiting for its enabling event

(ADDRESS=0006) . When it is found, the timer is started and the 7D02 goes to TEST 2 .

TEST 2 is more complicated . Here there is a race between the occurrence of the trigger event

(ADDRESS-F82E) and the expiration of the time window . Whenever the enabling event (Word Recognizer_ 1)

is found, the time window is restarted . If the time window expires, i .e ., 100 MS after the enabling event, the

7D02 goes back to TEST 1 to look for the enabling event again. If, on the other hand, ADDRESS F82E (Word

Recognizer 2) is found, then the 7D02 triggers to capture the data, stops the counter so as to tell howlong into

the window it was, and goes to TEST 3.

TEST 3 might seem unnecessary, but it isn't . TEST 3tells the 7D02 to "ignore all inputs and do nothing" . The

7D02 will simply wait until the delay counter is satisfied . TEST3is used to protect thevalue inthe counterfrom

further occurrences of Word Recognizer 1 after the trigger. If the 7D02 were to stay in TEST 2, a further

occurrence of Word Recognizer 1 would cause the counter to be reset, and the value would be lost .

It is important to note that if the trigger event (Word Recognizer 2) happens while the 7D02 is in TEST 1

(looking for the enabling event), then no trigger will occur because Word Recognizer 2 is not used in TEST 1 .



~ato[~iop!myo

	

~opmnmdi~nmf~mtmC~iop!a~a

CTR1=O0O61 MS

	

TRI~ LOC = O15
CTR2=OOOOO EVT TRI~ IN TEST ~

LOC

	

ADDRESS OPERATION /IRQ/NMl
O15T----F8~~E----O6 READ ----~11
O16

	

OOO6

	

15 READ

	

11
O17

	

OOO6

	

16 WRITE

	

11
O18 F82F 8EQ $F865 11
O19

	

F83O

	

34 READ

	

11
O2O F831 TST $OOO4 11
O21

	

F832

	

OO READ

	

11
022

	

F833

	

O4 READ

	

11
O23

	

OOO4

	

O9 READ

	

11
O24 F834 8NE $F82C 11
O~Z5

	

F835

	

F6 READ

	

11
O26 F82C INC $~OO6 11
O27

	

F82D

	

OO READ

	

11
O28

	

F82E

	

O6 READ

	

11
O29

	

OOO6

	

16 READ

	

11
O30

	

OOO6

	

17 WRITE

	

11
O31 FR~F 8EQ $F865 11

DISPLAY~ ACQMEM D-MAIN
1-M~EMONIC

O A8SOLUTE
1 MNEMONIC

L~r~ng~~~e-7DO ~pe~~ma

Thio iu~he mnemonio diop!ay of d~~a aoquired v~~h
~hio ~rogram~ The~riggor ia at !oo~~ion 015 and i~
ooounedataddreauF8~E~Cour~er#1haoava!uaof
81 K4S.ia,~hediotanoein~o~h*windnwatwhioh~he
~riggeronourred~
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Example 9-Counter Tips

Program Displays

	

Program Explanation

TEST 1
1IF
1 WORD RECOGNIZER # 1
1 DATA=XX
1 ADDRESS=XXXX
1 /NMI=X /IRC~=X FETCH--~ : R/W=X
1 BA= INVAL. OP=X EXT TRIG IN=
1 TIMING WR=X
1THEN DO
1
i C[7i.1NTER # 1 Q-EVENTS
i 0-INCREMENT
1 COUNTER # 2 0-EVENTS
1 ~°INCREMENT
1
10R IF
1 COUNTER # i = 00500 0-EVENTS
iTHEN DO
i TRIGGER 0-MAIN
1

	

G--BEFORE DATA
1

	

0-SYSTEM UNDER TEST CONT .
1

	

0_STANDARD CLOCK QUAL .
EN>? TEST 1

2918-34

~TR~ .~~i45tO(~

	

Ir4"T

	

~- I`2 s0

	

I_~i~?r

	

-

	

d15

2918-35

Program Definition

This program illustrates the fact that counters
continue to count until they reach their specified
value or until the last data acquisition takes place.

WD RECOGNIZER~key is pressed.

COIJNTER

key is pressed .

Data Displays

	

Data Explanations

key is pressed. This gives counter #1 .

_COUNTER

	

key is pressed and the 1 is changedto a
~2, giving counter #2 .

In both counter commands, the default parameter,
0-INCREMENT, is selected .

[l p

	

key is pressed to end the compound com-
mand .

CoulrdTER Jkey is pressed and a value of 00500 is
specified for the event for counter #1 .

TR

	

key is pressed.

key is pressed.

This example points out one of the basic operating
principles of 7D02 counters . . . counters continue
to count until they either reach their specified value
(500 for count #1) or until the delay counter reaches
its programmed value (741 for counter #2) .



CTFv i=005 ~V

	

`VT

	

TR I G

	

Lug

	

_
(~TR`=u05I7 EVT TRIG IN Tt`--~T

2918-36

If you change the trigger parameter from

0-BEFORE DATA

to :

2-AFTER DATA

the display changes to :
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The reason for the change i n the display for counter
#2 is that the counter has less time to run, i .e .,
continue counting, until the delay counter reaches
its programmed value .

Note that for 3-ZERO DELAY, counter #2 stops
counting on the next clock cycle . As a result, its
value would be 501 in this example .
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Test for the Absence of an Event
Example 10-NOT Word Recognition

NOT
WORD REGOGNIZER #
DATA=XX
ADDRESS=XXXX
/NMI=1 /IRi~=1 FETCH= R/W=
BA=X INVAL ~~P=X EXT TRIG IN=X
TIMING WR=X

~~r ~- ~YLC ln~eo''~~!J ~ . ~ 14 ~' rv"-n

2918-37

Program Definition

This program triggers whenever any i nterru pt, either
IRO or NMI, occurs .

Program Displays

	

Program Explanation

~fVOT~ key is pressed . The first four lines of the
program appear on the screen . The system

1-EST

	

1

	

automatically provides a square brackets ([ ]) key.

1 IF

	

The NOT applies onlytothe eventwhich immediate-
1

	

ly follows it in the program . In this case, Word
1 ,

	

~

	

Recognizer #1 .

1
i
1
1
1
1
1
1THEN DO
1 TRIGGER :MAIN
1

	

O--BEFORE DATA
1

	

0-SYSTEM UNDER TEST GOVT .
1

	

0-STANDARD GLOGK QUAL.

	

[~ key is pressed. This specifies the end of a
END TEST 1

	

compound event . The end of the square bracket is
followed by the THEN DO prompt .

D RECOGNIZERrkey is pressed and the next six
lines of the program are displayed. A 1 isenteredfor
both /NMI and /IRO . Since these are negative logic
fields (indicated by the slash), a 1 means "no
interrupt" . Word Recognizer 1 will be TRUE when
there is no interrupt. The total event clause,
therefore, will be TRUE when either interrupt oc-
curs .

The NOTr key must always. appear within
square t~rackets. The NOT key only in-
fluences ~In~ first event iir~mec7iately after the
NOT. A

	

NOT~

	

~] ~

	

key sequence is illegal.

TRIGGER r

	

key is pressed.

END
r

	

key is pressed.

NOTE

START ~

	

key is pressed and the 7D02 starts
acquiring data . When an interrupt occurs, the
7D02 will trigger . .



Qualified Data Storage

Use of the Qualify key allows you to screen data as it passes on the s .u .t . system bus andto select the data that

you want to be stored in acquisition memory . This process is called data qualification.

The QUALIFY
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key can be used to implement two types of data qualification: block and command.



~e~ning~~~~e-7~O Opemuma

~~~~0Mu~~~~--~BU~~~~~~~~~~f!~~~~K~~

8!ook qua!ifioa~ion iu defined onoeforthe entire prognam~ !t may bede~ined beforeor~~aranyTEST~ VVhen
OUAL!FY io uaed aa a b!ook ~ua!iOer . du1uwiU on!y be otored on c!ook oydea in whiuh d~~a onthenyo om-
undor-teu buuoatiafieotheOua!i~yever~~

Tho program in Examp!e11 vviU otoreon!yon ooourrencoofins~ruotionfoiohou~

~og~om~o~m~

	

~ogro~Eo~om~ono

TEST 1
1IF
1 WORD RECOgNIZER # 1
1 DATA=~X
1 ADDRESS=F82F
1 /NMI=X /IRQ=X FETCH=~R/W=X
1 8A=X INVAL OP=X EXT TRI~ IN=
1 TIMINQ WR=~~
1THEN DO
1 TRIggER ~-MAIN~
1

	

D-8EFORE DATA
1

	

O-SYSTEM UNDER TEST CONT~
1

	

D-STANDARD CLOCK QUAL~
END TEGT 1
QUALIFY

Q STORE ON
Q WORD RECOANIZER # ~
Q DATA=XX
Q ADDRESS=XXXK
Q /NMI=X /IRQ=X FETCH=1 R/W=X
Q 8A=X lNVAL OP=X EXT TRIg IN=
Q TIMINg WR=X
END QUALIFY

coz*ov

~Nvvonso0om/z~"wkey io preuoed and the trigger
e/ontonterad (ADORESS~~F8~F)~

Tn!GGeR Nkey io praoaed and ~he defau!t va!uem
uoad~

~m~Nkeyia preaaod~

/ ~U~uFY Nkey in praooed ~o nt~~ ~he b!ook~~~ ~~
qua!ification~

~vvon~o0aw!zsnwkey io ~raoaod and FET<~H ia
entorad au a 1~

koyiapreaoadtoend~heb!ouk~ua!ifioution~



0mtm [~iop!myo

	

~~p!mnati~n mf ~oto ~~iop!ayo

CTR1=OO~OO M5

	

TRI~ LOC = DDO
CTP~=ODOOD EVT TRI~ IN TE~T 1

LOC

	

ADDRESS DATA CNTL
OOOT-------F8~F-----~--27----F11
OO1 F831 7D F11
OO2 F834 26 F11
OO3 F82C 7C F11
OO4 F82F 27 F11
OO5 F831 7D F11
OO6 F834 26 F11
OO7 F82C 7C F11
OO8 F82F 27 F11
OO9 F831 7D F11
O1O F834 26 F11
O11 F8~~C 7C F11
O12 F82F 27 F11
O13 F831 7D F11
O14 F834 26 F11
O15 F82C 7C F11
O16 F82F 27 F11
O17 F831 7D F11
O18 F834 26 F1~

DI~PLAY~ ACQMEM J-MA~~
O-AB~OULUTE

Le~~ng~~~e-r~V Opemmo,o

Thia diap!ay ~aa ohangad from the mnomonio
diop!ay to emphazioo \ho faot ~hs~ avery duta ao-
quiaiUon~hatwaootoredvvaa.infaot.aFETCH~Nc4e
~hat aaoh en~ry haa an F in ~he (~NTL oo!umn .
indioating~h~~thia vvao a~atoh~
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Example 12-Qualify Command

Command qualification allows data to be stored only on those clock cycles in which a Qualify command is
executed . Command qualification is defined in the individual tests and can be defined as often as you need it .

The program in example 12 stores 100 WRITEs, then stores the trigger word, then stores the next 127 data
acquisitions following the trigger word .

I n TEST 1, each time a WRITE is found (Word Recognizer 1), the cycle is stored (by the QUALIFY command)
and counted . When 100 WRITEs have been found, the trigger occurs, the trigger word is stored, and the 7D02
transfers to TEST 2 .

TEST 2 is written to say "store every cycle" . When the delay counter reaches its programmed value, the 7D02
goes to Display mode .

It is very important to note that if there were no QUALIFY command in TEST 2, that the 7D02 would never
automatically stop . If TEST 2 had been a null TEST (like TEST 3 in example 8), then the memory of the 7D02

would never fill because no further QUALIFY commands would be executed once the TRIGGER occurred . If
data qualification is used anywhere in a 7D02 program, only cycles which are QUALI FI ED will ever be stored .
Since the 7D02 only stops when its delay counter reaches its programmed value, the 7D02 would run until the

STOP key was pressed .

Program Displays

	

Program Explanations

T ~ :~T

	

1
1IF
1 WORD RECOGNIZER
1 DATA=XX
1 ADDRESS=XXXX
1 iNMI=X lIR~~=X FETCH=X RtW-G
i LA=X. INVAL OP=x E7(T TRIG IN=x
1 TIMING WR=X
iTHEN DO
1
1
1

1
10R IF
1 COUNTER #

	

= G01~0 O-EVENTS
1THEN DO
1
1

	

~t.1AL_ 1 FY
1

	

TR IGGER

	

v-MAIN
1 1--CENTERED
1

	

G--SYSTEM UNDER TEST CONT .
1

	

C-STANDARD CI_OCl~ QUAI_ .
1 GO TU
1

1-38

u~UAL. iFY
COUNTER #

	

= OG 1 ~O O--EVENTS
n-INCREMENT

2918-39

~WD RECOGNIZER~ key is pressed and the R/W
parameter is specified as a 0 ; i .e ., a WRITE.

f7~

	

key is pressed to begin a compound command .

QUALIFY

	

key is pressed .

CouNTER key is pressed and 0-EVENTS and 0-
INCREMENTS used .

[l~

	

key is pressed to end the compound com-
mand .

COUNTER key is pressed and a value of 00100 is
specified .

® key is pressed to begin another compound
command .

QUALIFY key is pressed .



TRIGGER Skey is pressed and 1-CENTERED, 0-
SYSTEM UNDER TEST CONT., and 0-STANDARD
CLOCK QUAL. are used.

ENB TEST 1
TEST ~

	

_
2ELSE DO

	

GoTO~ key is pressed .
QUALIFY
END TEST 2

2918-40

END

ELSE

[~~

	

key is pressed to end the second compound
command .

key is pressed to end TEST.

key is pressed .

QUALIFY

	

key is pressed .
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END ~ key is pressed to end TEST 2 .



~eorning~~ui~e--7~V2~~pomuo,

[~odo0iop!ayo

	

~ot~[~iop!o~Ecp!onmti~n

CTRl=DO1OD EVT T~I~ LOC ~ O15
CTR~=OOOOD EVT TRIg IN TEST 1

LOC

	

ADDRESS UPERATlON /lRQ/NMI
O92

	

O82D

	

O3 WRITE

	

11
O93

	

O82E

	

04 WRITE

	

11
O94

	

OOO6

	

O5 WRITE

	

11
O95

	

O82F

	

O6 WRITE

	

11
O96

	

O83O

	

O6 WRITE

	

11
O97

	

O831

	

O7 WRITE

	

11
O98

	

O832

	

O8 WRITE

	

11
O99

	

O833

	

OA WRITE

	

11
1OOT---F84F---8NE $F82C---11
1O1

	

F85O

	

F6 READ

	

11
1O2 F851 INC $OO06 11
1O3

	

F852

	

OO READ

	

11
1O4

	

F853

	

O6 READ

	

11
1O5

	

F854

	

OA READ

	

11
1O6

	

F854

	

O8 WRITE

	

11
1O7 F82F 8EQ $F865 11
1O8

	

F83O

	

34 READ

	

11
1O9 F831 TST $OOO4 11
11O

	

F832

	

OO READ

	

11
DI~PLAY~ ACQ~EM ~-MAl~

1-~NEMONlC

NOTE

Tharoe/e/00N/R/TEo ~hen~ho~~gQ~~fo0om+
odby~he /27aoqu/o/~/onoopoo/~edby~he ~-
CENTER~D~



~~~~K~c~~~~--~BY«~~~~~~~~~f~~~~~K~~~~~ ~~~~~~V~~~~~~~K~~~~ ~~K~K~~~~~~~

!fbc~haOUAL!FYb!ookandaC>UAL!FYoommundunauuod.then~~oragaooouroifoi~herof~hefoUowing
~ oonditionaiatruec

1~ The ounont aven~ oatiofieothe OUAL!FY b!ook even~. or
2~ AOUAL!FYoommandiaexeo~~ed~

The program in examp!a 13 damonotra1aathieoonoopt~ DatuwiU beotored ifVVord Reoognize/ ~ (addreoo

F832)iufoundinTEST1.i~VVordReoognize/3(addruoaF82E)iafoundinTEST 2.orinanyouuevvhenVVord

Reoognizer4 (dc~a7C) iafound~

Pr~~romC~o~mym

	

~o rmm~~~m~~ono

l~~S) ~
1IF
1 WORD RECO~NIZER # ~~
1 DATA=XX
1 A~DRESS=ODD4
1 /NMI=X /lR~=X FETCH~~ R/W~~
1 8A=X INVAL OP=X EXT TRIg IN=X_
1 TIMINg WR=X
1THEN DO
1 ~OTO ~
1QR IF
1 WORD RECOQNIZER # 2
1 DATA=XX
1 ADDRESS=FB3~
1 /NMI~~ /IR~~~ FETCH~~ R/W=i
1 8A~~ %NVAL OP=~ EXT TRl~ IN~~
1 TlMINg WR=X
1THEN DO
1 QUALIFY
EN~ TEST 1
TEST ~

2IF
2 WORD RECOgNIZER #~~
2 DATA=XX
2 ADDRESS=F~~E
2 /NMI=X /lR~=X FETCH~~ R/W~~
2 8A~~ INVAL OP=X EXT TRI~ IN~~
2 TIMINg WR=X
2THEN DO
2

THl~~ER O-MAIN
~-8EFORE DATA
O-SYSTEM UNDER TEST CONT~
0-STANDARD CLOCK QUAL

QUALIFY
~OTO 1

_

	

~wo nsC0om!zsnwkey ia prooaed andaddreaa0004
ioapeoified~

~oU«uFv
oommand~

keyiu proaoed~

~e~ning~~~e-7Q~~pe~~~

~onscOam!~~k~inpr~~und~dr~uF~~
io opaoihed~

key ia premaed ~or the !ine quo!ify

smo~ key ia preuaed ~o end TEST 1~

~
oRE~O~N!Z~nNkeyioproaoedondaddreouF8~E

i
~~

	

i~od
~~

nopac ~

[h0

	

key io preoaed to begintheoompound oum-
mand~

keyie preuo~d~

kayio preaued~

koy io preoaed and 3ohangodto 1~

~

	

key io preoaed ~o end~he oompound oom-
mand~

kayia preaaodtoend TEST~~

1~4 1



~~,~ng~~de-7~~Qpe~~ma

END TEST 2
QUALIFY

Q STORE ON
Q WORD RECOgNIZER # 4
Q DATA=7C
Q ADDRESS=XXXX
Q /NMI=X /IRQ=X FETCH=~ R/W=
Q BA=X INVAL OP=~~ EXT TRI~ IN=~
Q TIMINQ WR=X
END QUALIFY

eoz»~a

-~~^ ~ ~N~ OV«L|pY ~koy io ~reaood to baAin ~he b!ook
qua!ii!oation~

VvDRcco~w!zsn_
opecifie~~

hay io preoaed and data 7C ia

kayiopreaoed~oend~heb!ookqua!ifio~~ion~



Example 14-Start and Stop Qualification

This program starts data qualification on the occurrence of Word Recognizer 1, stops data qualification on the
following occurrence of Word Recognizer 3, and triggers only if Word Recognizer 2 occurs during data
qualification .

Program Displays

	

Program Explanation
'WD RECOGNIZER'key is pressed and the address
(0004) is specified .

1 1"St

	

1

	

_
1IF

	

'~fl~

	

key is pressed to start definition of a com-
1 WORD RECOGNIZER # i

	

pound command .
1

	

DATA=-k X
1 ADDRESS -=~~c=~04
1

	

/HMI=k

	

` IRG~=X

	

FETCH

	

R/W~

	

qua~IFY ,key is pressed . Information on the data
1

	

BA~x

	

RIVAL OP=~

	

EXT TRIG

	

IN==k

	

bus is stored each time 0004 is found .
1 TIMING=X
1THEN

1

	

utiJHL I FY
1 i

	

;~
1

	

~.

	

t ~J

	

key is pressed to end the compound command
END TEST 1

	

' definition .
TES1- 2

2IF
WORD RECOGNIZER #
DATA=XX
ADDRE~s=

2 1NP~fI-- x	`IRG=x

	

FETCH='~

	

RiW=X

	

' IW~ RECCCNI~ER:~ keyis pressed and the address is
PA=~ %LAVAL t7P==~

	

EXT TRIG IN_-= ;ti

	

specified as F82E .
c TIMIiy~~=x:
21"HEN I'r0

GOB"[1

2918-44

key is pressed .
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', END ~ key is pressed to end TEST 1 .

([I

	

key is pressed to start definition of the
compound command .

'i TRIGGER

	

key is pressed and the trigger location
changed to AFTER DATA.

QUALIFY ~ key is pressed . This causes the trigger
word to be stored .

fl~

	

key is pressed to end the compound command
definition .

WC RECUt~t~l~~_rt~ key is pressed and an address of
0006 fs specit~e h .



Leo,m~ng~m~~e--7~O3Operoo,

2

2OR IF
2 WORD RECOgNIZER # -3
2 DATA=XX
2 ADDRESS=DOO6
2 /NMI=X /IRQ=X FETCH=X R/W~~
2 8A=X INVAL OP~~ EXT TRIQ IN~~
2 TIMIN~~~
2THEN DO

2ELSE
2 QUALIFY
END TEST 2

TRI~~ER O-MAIN
2-AFTER DATA
O-PROCESSOR CONTINUE
O-STANDARD CLOC~ QUAL

QUALIFY

QUAL~FY
~OTO 1

~~0 keyiopreaaed~oota~aoompoundoommand
~~~!ifioation0ua ~

OV4uFY Nkey iu preaoed~ !nformation io ~o bo
~~o,ad euoh hme0008 iafound~

'
Go~ON kay io ~naoaed und theTEST numberia_
ohungod from 3 ~o 1~ Thio ed!o~o ~he p/ogram ~o
\ranoferLoTEST1~

s

[~N kayiap/aouodtoond~hooompoundcommand
de~ni~ion~

keyio ~reuoad~

oc*uF~~~kay ia proaoed~ (!f noneofthe uven~ain
!EST 2 ocour. thon ~~ore~hia du1a in aoquioihon
memo/yj

kuyia praaaed~oondTEST2~

sT4nT 0 koymannuvvbapreooodtobeginprogram
exeouhon~

NOTES

/~ No duta ~o o~orod /n TE3T ~ // N/cvd
Roo~m~e/#/ ~nc~ TRUE

~~ Evary oyc o /n TEST2 ~0 bo o~nrod



CORRECTING PROGRAMMING MISTAKES
As a rule, people make three kinds of programming mistakes when they use the 7D02 :

pressing the wrong event or command key; i .e ., structural errors ;

entering the wrong menu or parameter value; and

designing a logically incorrect program.

This section will not help you to correct problems in programming logic.

To correct a wrong menu entry, move the cursor to the incorrect entry. Then enter the correct value via the
numeric keypad . The new value will replace the old one.

To cc~~~
the ~r-4
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i~~correct event or command keystroke, move the cursor to the end of the program andthen use
key.

The

	

DELETE key is used to correct structural mistakes in a program and to delete an entire program from
memory. It only works from the end of the program back toward the beginning of the program .

In Figure 1-9 the program is boxed into groups of lines. Each group is deleted by one IDELETE~keystroke. T_he
boxes are only for instructional purposes, and each box is numbered in the sequence in which the DELETE
keystroke removes it from the screen .

In general :

1 . Menus and numeric fields, i .e ., parameters, are treated as a single unit .

2. Groups of lines are deleted regardless of where the cursor is positioned within that group of lines.
3. System-supplied lines, such as, IF, OR IF, THEN DO, STORE ON, are automatically deleted when

appropri ate.

4.

	

(DELEl'E~ can only be used on the last entry in the program; i .e ., you can only delete lines from the last
keystroke to the first .
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I,DISPLAY~
Displays the contents of the acquisition memory .

TACO MEM -

PROGRAM
Displays the contents of program memory .
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STORING AND DISPLAYING MEMORY WITH IMMEDIATE
MODE COMMANDS
Storing data and programs in memory and retrieving information from memory isathree-keystroke sequence.
The first key is always the I MMEDIA~E rkey . It is followed by one of the two-keystroke sequences listed below.
The second key specifies the destination of the information. The third key specifies the source of the
information. The resulting command is shown in the Immediate mode area at the bottom of the screen .

STORE MEM~ Stores the program in storage memory . Swaps programs if STOREMEM contains a

PROGRAM -, program .'

STORE MEM~ Stores the current data (residing in onE of the acquisition memories) in storage memory.'
ACO ME

DISPLAY

STORE ME
Displays the contents of storage memory .

~ These commands require moving the cursor to the EXECUTE field in order for the command to be executed .



INTRODUCTION
7D02 COMPONENTS

Expansion Option
Timing Option

FUNCTIONAL OVERVIEW

MODES OF OPERATION

FRONT PANEL FAMILIARIZATION
Keys
Display Positioning Potentiometers
BNC's
P6451 Probe Slot
Personality Module Slot

DISPLAY SCREEN CHARACTERISTICS

Screen Layout
Parameters

Section 2
GENERAL DESCRIPTION

TABLE OF CONTENTS

7D02 Operators



GENERAL DESCRIPTION

INTRODUCTION

7D02 COMPONENTS

Section 2-7D02 Operators

The 7D02 Logic Analyzer is a design, debugging, and troubleshooting aid for use in the development of digital
systems, especially microprocessor-based systems. It is capable of supporting both 8-bit and 16-bit
microprocessors. The 7D02 is a plug-in for any 3-wide (or larger) Tektronix 7000-Series oscilloscope
mainframe. Due to the unique requirements of the 7D02, best results will be obtained with 7603 or 7704A
mainframes . Use of storage mainframes is not recommended as these crts are optimized for storage
applications only .

The basic 7D02 offers a wide (28-channel) Acquisition Memory, four-word recognizers, two general purpose
counters, a user-configurable clock, data qualification circuitry, astate machine architecture, threememories,
and a simple facility for customizing the 7D02 for a wide variety of microprocessors.

The basic 7D02 will acquire data from the system under test (s.u .t .) on 28 channels, usually organized as :

16 address bus lines
8 data bus lines
4 control lines

The word recognizers perform recognition on these 28 channels plus an additional three channels (an external
trigger line and two additional control lines from the s.u .t .) . Any of the four word recognizers can be used to
recognize user-defined patterns on all 31 channels or on any subset of the channels . The word recognizers can
also be complemented, i.e., they can recognize the absence of a pattern.

The counters can count up to 65,534 events, microseconds, or milliseconds . Execution of commands (such as
qualifying data or triggering) can be conditioned on a counter reaching a user-specified value.

The state machine architecture provides tremendous flexibility in triggering . Occurrences of events (counters
reaching user-specified values, word recognitions) are input to the state machine. The state machine can
examine all of its inputs simultaneously and generate a set of simultaneous commands to the counters,
trigger(s), and data qualification circuitry. The commands can include atransition into a new state. Different
states can associate different commands with the same inputs . The state machine executes in real time with
the s.u .t . and can enter any of its states in any order, any number of times. This makes the 7D02 ideal for
following the complicated, convoluted sequences of bus transactions often associated with
software/firmware-based systems. A simple yet powerful user language makes detailed understanding of the
state machine unnecessary.

The basic 7D02 contains three memories:

1 . Program Memory contains the current user-entered program .

2. AcquisitionMemory(orMainAcquisitionMemory)containsthedataacquiredthelasttimea7D02program
was run.

3. Storage Memory can be used to save either a program or the contents of the Acquisition Memory .
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The PM-100 series of Personality Modules makes it possible to reconfigure the 7D02 for a wide range of

microprocessors by simply plugging the appropriate module into the front panel of the 7D02 . A General

Purpose Personality Module (PM-101) is available for non-microprocessor systems, or for systems based on

microprocessors for which a specific Personality Module is not available.

Expansion Option

Option 3 increases the width of Acquisition Merfiory and word recognition by 16 channels . The44 channels of

memory are generally assigned as :

Timing Option

24 address bus lines
16 data bus lines
4 control lines

As in the basic 7D02, two additional control lines and the external trigger line are also available for word

recognition.

Option 1 turns the 7D02 into two logic analyzers in one box. TheTiming Option has its owntrigger, acquisition

memory (Timing Option Acquisition Memory), and word recognizer .

Used synchronously, the Timing Option acts as an 8-channel extension of the Main Acquisition hardware .

Used asynchronously (with its own internally-generated time base), it is a timing logic analyzer that

recognizes (and stores) both data and glitch information on 8 channels .

The Timing Option can be used to trigger the Main section, and vice versa.

FUNCTIONAL OVERVIEW
This overview will introduce some important terms and concepts . Understanding them will make

programming of the 7D02 easier .

Using the 7D02 keyboard, the user enters a program describing an event or sequence of events in thesystem-

under-test . The program usually directs the 7D02 to trigger (acquire data and stop running) when theevent or

sequence is detected . It may also describe the type of data the user wishes to acquire.

When the program is run, i nformati on is extracted from the program to set up thevarious acquisition hardware

components (counters, word recognizers, state machine, clock and data qualifiers, trigger delay counter,

etc.) .

The acquisition hardware isthen activated and data sampling beings . Data is always sampled on an edge of the

system-under-test (s.u .t .) master clock, but not necessarily on every s.u .t . clock edge . The clock qualification

circuitry (which was set up with information from the user's program and/or Personality Module-defined

defaults) selects the edges of thes. u.t . master clockon which data is considered to be valid. This qualified s.u .t .

clock becomes the 7D02 State Clock, which defines a single cycle of the 7D02 . Data is sampled only on the

State Clock.

On each cycle of the 7D02 (at the State Clock), s.u .t . data is sampled, program-defined conditions are tested,

and commands associated with conditions that have occurred are executed . Forexample, the occurrence of a

particular word recognition can causea counter to be incremented. The state machine checks all of its inputs

simultaneously and causes the relevant programmed commands to be executed simultaneously in real time

with the system-under-test .

2-2
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Although data is sampled on every State Clock, it is not necessarilystored in the Acquisition Memory . Thodata

qualification circuitry uses program-defined (or default) criteria to determine whether or not each particular

word of sampled data is to be stored . Aword of data consists of thevalues on all channels beingsampled on the

system-under-test at a State Clock.

Words of data that meet the data qualification criteria are stored in consecutive locations in the Acquisition

Memory. Data is stored continuously from the moment the 7D02 begins running the program . Data will

continue to be stored even after the Acquisition Memory is filled, with the oldest word of data being lost every

time a new one is stored .

Execution of a trigger command has the effect of activating a delay counter associated with the Acquisition

Memory . Once activated, the delay counter will increment every time a word of data is stored into the

Acquisition Memory . When the value in the delay counter reaches the user-specified value, acquisition is

considered to be complete and the 7D02 stops executing the program.

NOTE

The Timing Option has its own trigger and delay counter . If the Timing Option is installed and data is
being acquired with both the Main and Timing Option sections of the 7D02, then both sections must
trigger and both delay counters must reach their programmed values before the program stops
executing.

Once the program has stopped executing, acquired data is formatted and displayed. The user is nowfreeto

move acquired data to Storage Memory ; to move programs to or from Storage Memory ; to examine acquired
data in different formats; to enter a new program; to rerun the program, etc.
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MODES OF OPERATION
Powering-up the 7D02 causes diagnostic routines to be run automatically . Assuming there is no failure, the
routines will require5-10 seconds to complete . If the 7000-Series mainframe is "cold",the diagnostics will be
completed before the crt even warms up . Otherwise, diagnostic displays and test patterns may be seen by the
user on the crt.

After the completion of diagnostic testing, the 7D02 will always be in one of five modes of operation. They are
discussed in depth in Section 3. Briefly, in the order they are likely to be encountered, they are:

1 . Programming Mode

This is the mode i nto whichthe 7D02 powers-up. The user enters the program descri bi ng the datato be sought
and stored .

2. Run Mode

Data is acquired under the direction of the program in Program Memory.

3. Display Mode

The acquired data is formatted and displayed on the crt display.

4. Immediate Mode

The user enters commands that are executed immediately, ratherthan when the program is run. Theseinclude
moving information to or from Storage Memory, changing displays, and changing operation modes.

5. Format Mode

Characteristics of program and data displays (such as the radices in which word recognizer fields and
acquired data are displayed) can be changed by the user .



FRONT PANEL FAMILIARIZATION
The 7D02 front panel appears in Figure 2-1 .
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7D02 LOGIC ANALYZER

a DATA SCROLLING

Figure 2-1 . 7D02 front panel .

key is used to enter Immediate mode commands .3 . The IMMEDIATE

4 . The Numaric Entry keys are used to enter command and display parameters .

OC>O
r

2918-4 7

Each key on the front panel is described in detail in Section 5 . Most keys are grouped by function within
colored borders . Briefly, the functions of the key groups are as follows :

1 . The Data Movement keys are used to move i nformation among the 7D02 memories and to/from the display .

2 .

	

The Event, Command, and Structure keys, together with the

	

~j~ , pR ~, and I-NpT 1 keys, are used to enter
the user's program .

5 . The DEk.ETEJ key removes unwanted items from a program .

6 . The

	

~~r!~n-~~~-rDp~

	

key runs or aborts execution of the current program .

7 .
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l

pp,rf� ~r,~~~-~~EING--

	

keys move a display "window" through acquired data or a stored program .

8.
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blinking
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the screen,
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programs to be
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Display Positioning Potentiometers
The VERT POS and HORIZ POS potentiometers allow the user to position the display vertically and
horizontally . Due to differences in 7000-Series mainframes, it may be necessary to adjust the display position
for a particular mainframe. Once adjusted, there should be little need to readjust .

BNCs
The "TRIG I N" BNC allows other devices such as a coded scope probe or the A6701 18-bit word recognizer to
trigger the 7D02. This input is TTL-compatible. This line is labeled "EXT TRIG IN" in 7D02 program displays .

The "TRIG OUT" BNC allowsthe 7D02totrigger other instruments . The TRIG OUT signal is generated when a
trigger command is executed . See Section 7 for details .

P6451 Probe Slot
The P6451 probe plugs into the P6451 Probe slot . The P6451 is used to acquire data with the Timing Option .

Personality Module Slot
The PM-100 Series Personality Module plugs into the Personality Module slot . The Personality Module
configures the 7D02 for a particular microprocessor . It acquires data from the s.u .t . and determines data
display formats, disassembly of data, word recognizer formats, etc .

caurioN

The 7D02 should never be operated without a Personality Module attached. The Module should

never be plugged in with the 7D02 powered-on . To do so could cause permanent damage to the

7D02 or the Personality Module.



DISPLAY SCREEN CHARACTERISTICS
Screen Layout
Once diagnostics have been completed, the 7D02 display is generally divided into three regions (see Figure
2-2) .

They are:

1 . Status area

2. Central Display Area

3. Immediate Area

Central
Display
Area

Figure 2-2. 7D02 screen display areas.
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Two lines of inverse video at the top of the screen are reserved for error and status messages. Monitoring
information appears here during Run mode . Vital statistics (such as final counter values) appear during
Display mode.

The bulk of the display (a varying number of lines, depending on the size of the Immediate area) is used to
displaythe contents of one of thememories (Program, Acquisition, or Storage) orthe Format mode display.

An inverse-video area atthe bottom of thescreen is used forthe entry of Immediatemode commands . When
the user is not in Immediate mode, the area contains the display command that was last entered in
Immediate mode (i.e ., the onethat was responsible for, and identifies, the current contents of the Central
Display area) . During Display mode, parameters associated with thedisplay commandcan be manipulated.
During Format mode, this area goes away completely .




