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CERTIFICATION

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

WARRANTY

This Hewlett-Packard system product is warranted against defects in materials and
workmanship for a period of 90 days from date of installation. During the warranty period, HP
will, at its options, either repair or replace products which prove to be defective.

Warranty service of this product will be performed at Buyer’s facility at no charge within HP
service travel areas. Outside HP service travel areas, warranty service will be performed at
Buyer’s facility only upon HP's prior agreement and Buyer shall pay HP's round trip travel
expenses. In all other cases, products must be returned to a service facility designated by HP.

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

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

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

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

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses
are provided at the back of this manual.
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SAFETY SUMMARY

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

GROUND THE INSTRUMENT.

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

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

KEEP AWAY FROM LIVE CIRCUITS.

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

DO NOT SERVICE OR ADJUST ALONE.

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

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

DANGEROUS PROCEDURE WARNINGS.

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

WARNING

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

SS-1-1/76




QUICK REFERENCE GUIDE - 64302A WIDE LOGIC ANALYZER

OPERATION.

The wide logic analyzer operates in two modes: HALT and RUN. During
the HALT mode the analyzer is configured by the mainframe processor to
trigger on a certain trace specification. During the RUN mode the
analyzer is released to monitor the emulation bus for the configured
trace specification.

When using an 8-bit emulator, an analyzer is an option; but, when
using a 16-bit emulator, the wide logic analyzer is required. If, when
using an 8-bit emulator, an analyzer is NOT detected in the mainframe
card cage, the trace defaults to software analysis, ie. non-real time
analysis.

PERFORMANCE VERIFICATION.

When the wide logic analyzer is selected under option_test PV, the
following tests are displayed:

HALT MODE....configures RAMS, flip-flops, and counters and then checks
to see if this occurred correctly. No emulator connection
is required.

RUN MODE.....configures the board for a certain trace specification
and releases it to run. Data being monitored is supplied
by the mainframe processor. No emulator connection is
required.

IMB..........checks communication of enabling and triggering informa-
tion. For Internal IMB tests no other board is needed.
For External IMB tests another wide logic analyzer is
required. In either case, no emulator connection is re-
quired.

EMULATOR.....checks the emulator subsystem and the analyzer. This test
STIMULUS is only displayed when the emulators shown below are in
the card cage:

8080, 8085, z80, 6800, or 6802.

For other emulators, this type of test is contained with-
in the emulator option_test PV.

TIME/STATE. . .checks the 24-bit Time/State Counter and is similar to

COUNTER tests in the HALT MODE. This test is separate because it
requires about one minute to run. No emulator connection
is required.
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SECTION I

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This service manual contains information required +to install,
test and service the Hewlett-Packard Model 64302A Wide Logic Analyzer.
Operating instructions are provided in a separate operating manual
supplied with the instrument. It should be kept with the instrument
for use by the operator.

1-3. Shown on the title page is a microfiche part number. This number
can be used to order u4X6-inch microfilm transparencies of the manual.
Each microfiche contains up to 96 photoduplicates of the manual pages.

1-4. INSTRUMENTS COVERED BY THIS MANUAL.

1-5. Attached to the instrument or printed on the printed circuit
board is the repair number. The repair number is in the form:
0000AQ000. It is in two parts; the first four digits and the Iletter
are the repair prefix, and the last four are the suffix. The prefix
is the same for all identical instruments. The suffix, however, is
assigned sequentially and is different for each instrument. The con-
tents of this manual apply to instruments with the repair number pre-
fix(es) listed under REPAIR NUMBERS on the title page.

1-6. An instrument manufactured after the printing of this manual may
have a repair number prefix that is not listed on the title page. This
unlisted repair number prefix indicates that the instrument is dif-
ferent from those described in this manual. The manual for this newer
instrument is accompanied by a Manual Changes supplement. This sup-
plement contains change information that explains how to adapt the
manual for the newer instrument.

1-7. In addition to change information, the supplement contains in-
formation for correcting errors in the manual. To keep this manual as
current as possible, Hewlett-Packard recommends that you periodically
request the latest Manual Changes supplement. The supplement for this
manual is identified with the manual print date and part number, both
of which appear on the manual title page. Copies of the supplement
are available from Hewlett-Packard.

1-8. For information concerning a repair number prefix that is not

listed on the title page or in the Manual Changes supplement, contact
your nearest Hewlett-Packard office.

1-9. DESCRIPTION.
1-10. The Hewlett-Packard Model 6L4302A Wide Logic Analyzer provides

logic analysis for 16 and 8 bit emulators in the 64000 Logic Develop-
ment System. The entire analyzer is contained on one printed circuit

1-1
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board that fits in the mainframe's card cage (figure 2-2).

1-11. It simultaneously captures address, data, and control states
from the emulated target processor via the emulation bus and is cap-
able of storing the states as 256, 48 bit words. The analyzer is also
capable of displaying the information on the mainframe CRT in easy to
read mnemonic format. The wide logic analyzer has the ability to
specify trace points in combinations of address, data, and status,
making the wide logic analyzer a valuable addition for debugging the
target system's hardware and software.

Table 1-1. Specifications

Power dissipation 22.2 watts (typical). Board ID 0102H.

Power up configuration:
No IMB lines driven, except Gated Master Clock.
IMB configuration invalid.
BNC1 and BNC2 not driven.

Storage capabilities:
Pre-store, post-store and combination pre/post-store.
256, 48 bit words at a maximum 6 MHz acquisition rate.
48 Parallel channels.
24 Emulator address bits.
16 Emulator data bits.
8 Emulator control bits.
24 Count bits.
State (number of occurrences), or
Time (time measurement between states).

Break capabilities:
Trace Point and Measurement Complete.
Time to break 165 ns maximum.

Indexing capabilities:
Eight modes using Range, AME1l, AME2 and Count
Qualify signals. Range is 24 bit emulator address
in 1, 0, or X (don't care). Others are U8 bit
emulator bus in 1, 0, or X.

Analysis clock cycle time 165 ns minimum.
Trigger on Nth occurrence, N = 1 to 65,535.

Inter Module Bus (IMB) capabilities:
Receive and drive Master Enable.
Receive or drive Trigger Enable.
Receive and/or drive Trigger.
Drive Gated Master Clock.
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1-12. The wide logic analyzer communicates with the following areas
of the 64000 Logic Development System.

Table 1-2. Analyzer I/0

Emulator Bus:
Monitors the address, data, and control lines of
the target microprocessor.
Generates emulation break.

Mainframe Bus:
Sends and receives control commands to and from the
mainframe's central processing unit (CPU).
At the CPU's request, sends all stored information
to the CPU to be formated and displayed.

Inter Module Bus (IMB):
Sends and receives control signals to other
modules.

Output Ports:
Places pulse on Port 1 BNC connector when trigger
is encountered.
Places pulse on Port 2 BNC connector when
measurement is complete.

1-13. REAL TIME ANALYSIS

1-14. The wide logic analyzer does not work with all emulators, be-
cause the software does not recognize the analyzer. Table 1-3 shows
emulator compatibility.

1-15. LEVEL OF SERVICE.

1-16. This is a final component-level manual. It contains informa-
tion that provides component-level servicing of the Model 64302A.
Detailed schematics and parts lists are provided to assist in the
servicing of the board.

1-17. CONVENTIONS.

1-18. The following conventions are used in the text and schematics.

a. Component designators are assigned according to the upper left
to lower right method.

b. Logic symbology, see table 8-2.

1-3
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C.

1-Y

Logic levels (in volts):

Input high Input low Output high Output low
threshold threshold threshold threshold
TTL +2.0 +0.8 +2.4 +0.2
ECL -1.1 -1.5 -1.1 -1.5

Mnemonics (signal names); see table 8-1.

The letters to the left of the slash (/) indicate the electrical
status of the signal. The letters to the right of the slash show
the signal function. For example, L/STB is low/strobe. Typical
status indicators are:

L=low, or latched, H=high, B=buffered, E=ECL

Both TTL and ECL level signals are used. The ECL signal mnemon-
ics have an E in the electrical status. For example, EL/ANAL is
the ECL version of the TTL signal L/ANAL. Mnemonics that do not
have electrical status are assumed to be TTL and have no predom-
inant active level. For example, POL is a polarity signal.

. Abbreviations, see table 6-1.

Softkeys are indicated by arrow brackets, while normal keys are
shown in square brackets. For example, <stop> indicates the
software labeled stop key, while [RETURN] indicates the keyboard
labeled return key.

Table 1-3. Analyzer/Emulator Compatibility

Emulator Compatible with Wide Logic Analyzer
8080 No
8085 No
Z80 No
6800 No
6802 No
68000 Yes
8086 Yes
8088 Yes
Z8001 Yes
Z8002 Yes
6809 No
8048 No
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SECTION II

INSTALLATION

2-1. INTRODUCTION.

2-2., This section contains information for installing and removing
the Model 64302A. Included are initial inspection procedures and inst-
ructions for repacking the instrument for shipment.

2-3. INITIAL INSPECTION.

2-4. Inspect the shipping container for damage. If the shipping con-
tainer or cushioning material is damaged, it should be kept until con-
tents of the shipment have been checked for completeness and the in-
strument has been checked mechanically and electrically. Procedures
for checking electrical performance are given in Section IV. If the
contents are complete, if there is mechanical damage or defect, or if
the instrument does not pass the performance tests, notify the nearest
Hewlett-Packard office. If the shipping container is damaged, or if
the cushioning material shows signs of stress, notify the carrier as
well as the Hewlett-Packard office. Keep the shipping materials for
carrier's inspection. The HP office will arrange for repair or re-
placement at HP's option without waiting for claim settlement.

2-5. MAINFRAME CONFIGURATION.

2-6. The wide logic analyzer must be installed next to the emulator
control card to allow the emulator bus to be connected to it. Board
order, from highest slot number to lowest, is shown below.

To Pod

[ Emulator Control
[ Wide Logic Analyzer
[

]. . .highest slot number

]
Memory Control ]

]

]

[ Memory
[ Other Optioms...

Figure 2-1. Mainframe Card Cage

2-1
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2-T.

2-8.

2-9.

2-10.

2-2

HRHHRRRKRNU KRN R %R CAUTION L2 L L Lt

The Model 64302A Wide Logic Analyzer must
be installed and removed with the mainframe
power turned off.

* * % * %
* % ¥ * %

L2222 222222222222 e st i ity ss

INSTALLATION.
To install the wide logic analyzer board proceed as follows:

Be certain that the emulator control board and the emulator
pod are installed. If they aren't this must be done. (See the
emulator control and emulator pod service manuals.)

Leave a slot open next to the component side of the emulator
control board.

Insert the analyzer board into the open slot next to the emula-
tor control board. Insure that it is completely seated in the
motherboard connector.

Install the emulator bus cables (two 50 pin ribbon connectors)
to interconnect the emulator control board, the analyzer
board, and the memory control board (if present).

The inter module bus (IMB) of the analyzer board may not be con-
nected. If used, it is connected to another option card.

REMOVAL.
To remove the wide logic analyzer proceed as follows:

Remove the card cage cover. Position the mainframe so there is
clear access to the card cage.

Locate the analyzer board. The extraction tabs on the analy-
zer board are labeled WD. ANL and 6L302A.

Remove the two 50 pin ribbon cables (emulator bus) and the
inter module bus (IMB) cable.

Unseat the analyzer board by lifting up the outside edges of
the extractor tabs.

The wide logic analyzer board may now be removed by sliding it
out of the card cage slot.
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Figure 2-2. Model 6U4302A Wide Logic Analyzer

2-3/(2-4 blank)
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SECTION III
OPERATION
The operation of the 6U4302A is a function of the system software.

Complete operation from the keyboard of the system is beyond the scope

of the service manual. Please refer to the operator's manuals for the
procedures.

3-1/(3-2 blank)
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SECTION IV

PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section describes the performance verification (PV) for the
Model 64302A Wide Logic Analyzer. It also includes information on how
to use PV results in conjunction with signature analysis to trouble-
shoot to component level. Signature analysis tables are located in
Appendices A through F.

4-3. SYSTEM CONSIDERATIONS.

4-4. Failure isolation must be performed to eliminate other sections
of the Logic Development System as the source of the failure. It is
assumed in this manual that the mainframe PV has been successfully
conducted and that other option cards have also been checked. It is
also assumed that the target system being emulated has been
disconnected from the emulator, thus eliminating it as a possible
source of the failure.

4-5. EMULATOR/ANALYZER PV COMPATIBILITY.

4-6. The Emulator Stimulus and Analysis Stimulus Tests verify that
the analyzer board can collect data from the emulator. During these
tests the emulator places data onto the emulation bus and the analyzer
is set up for a 'don't care trigger' and is released to run. The data
contained in the analyzer RAMs is unloaded and checked against a
table. Any discrepency is indicated as a failure in the appropriate
bit position. Tables U4-1 and 4-2 show compatibility between the anal-
yzer and various emulators.

4-7. Emulator Stimulus Testing.

4-8. The only analyzer PV test which requires an emulator is the
Emulator Stimulus Test. All other analyzer PV tests should be per-
formed without the emulation bus cables attached, in other words, with
the analyzer connected only to the motherboard. In this configuration
more than 90% of the board is checked out.

4-9. The Emulator Stimulus Test is a complete emulation subsystem
checkout rather than a test which checks out the analyzer only. But,
assuming that the emulator is operating correctly, the Emulation Stim-
ulus Test can be used to check out the emulation bus latches; Ul2, 8,
10, 14, 16, 18. It also checks out the word/byte select circuitry and
U96 which is enabled during data byte operations.

4-1
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Table L4-1. Analyzer Emulator Stimulus Test Compatibility
Does the analysis PV display an Emulator Stimulus
Test and does that test run ?
Emulator Wide Logic Analyzer
8080 Test displayed & runs
8085 Test displayed & runs
z80 Test displayed & runs
6800 Displayed but doesn't run
6802 Displayed but doesn't run
68000 Test not displayed
8086 Test not displayed
8088 Test not displayed
Z8001 Test not displayed
28002 Test not displayed
6809 Test not displayed
8048 Test not displayed
Table 4-2. Emulator Analysis Stimulus Test Compatibility

and does

Does the emulator PV display an Analysis Stimulus Test

that test run?

Emulator

8080
8085
780
6800
6802
68000
8086
8088
78001
78002
6809
8ou8

Wide Logic Analyzer

Test not displayed

Test not displayed

Test not displayed
Displayed but doesn't run
Displayed but doesn't run
Test displayed & runs
Test displayed & runs
Test displayed & runs
Test displayed & runs
Test displayed & runs
Test not displayed
Displayed but doesn't run

4-10. Also checked in the Emulator Stimulus Test is the
cuitry which is synchronized to L/ANAL, the valid-data signal coming

from the emulator.

other analyzer PV

This circuitry is not tested during

timing cir-

any of the

tests. During these other tests, trace data is sup-
plied by the mainframe processor rather than by the emulator.
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4-11. Analysis Stimulus Test.

4-12. Within some of the emulator's PV there is an Analysis Stimulus
Test which does some of the same tests as the Emulator Stimulus Test.
Here the same circuitry as listed above is checked. For more detail,
refer to the paragraphs on Analysis Stimulus Test Display in this sec-
tion.

4-13. PERFORMANCE VERIFICATION TESTS.

4-14. The performance verification for the wide logic analyzer is a
subsection of the system Option Test Performance Verification. The
system level PV tests all option modules that are 1located in the
mainframe card cage. The following paragraphs describe how to perform
the wide logic analyzer PV and what is checked.

4-15. REQUIRED EQUIPMENT.
a. Logic development system mainframe with most recent PV software.

b. To test IMB external stimulus, another wide logic analyzer is
required.

c. To test 8 bit emulator stimulus an 8 bit emulator and memory
controller are required. The 16 bit emulator stimulus is per-
formed by the emulator PV.

d. To print PV results, a printer must be attached to the system.

4-16. PERFORMANCE VERIFICATION FOR COMPONENT-LEVEL REPAIR.

4-17. Generally, the 64302A PV is sequenced so that complex tests
follow simple tests. That is, the tests build on each other. When a
test fails, it is almost certain that later tests will fail. So, when
a failure is indicated while cycling through all the tests, select the
Halt Mode Control Logic Tests and proceed from there.

4-18. Signature analysis tables are provided (in the appendices) for
most tests along with a suggested list of IC's to check. A descrip-
tion of what the test is doing is also included. Tests, such as the
Emulator Stimulus Test and the External Stimulus IMB Test, cannot sup-
port signature analysis. The Counting Time and States Test does not
include signature analysis. However, the counting state function con-
trol circuitry is tested as a subtest of the Run Mode Tests. The SA
loops are:

LOOP A...Hait Mode, Control Logic Tests
LOOP B...Halt Mode, Storage Ram Tests

LOOP C...Halt Mode, Index Ram Data Tests
LOOP D...Halt Mode, Index Ram Address Tests
LOOP E...Run Mode Tests

LOOP F...IMB, Internal Stimulus Tests

4-3
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4-19. When taking signatures, keep track of which IC's have been
checked, because many IC's are checked in more than one test; in par-
ticular, the host processor's latches and buffers. These IC's are:

Host CPU control latches....U108, 109.

Control buffers.............U111, 113.
Host CPU Status Buffers..... uT7, 112.
Host CPU Read Buffers.......Ullk, 112, 80.

HHRBRRRERRERRRRER NSRS NOTE L2222 222222l

Signatures on U108, 109, 111, and 113 can
be incorrect when there is a fault on the
board. The fault is indicated to the main-
frame via U112 and Ullk, which are simul-
taneously monitored by the chips listed
above.

* ¥ ¥ ®* % ¥ % *
¥ % %X X * * % ¥
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4-20. Sometimes, when taking signatures on the suggested chip, a bad
signature is found that leads to a long string of bad signatures. The
path may lead to the faulty node, but only after a considerable number
of signatures. If it seems this is occurring, stop, and check signa-
tures on the next chip given in the suggested chips to check.

}4-21. During a trace, the signal L/ANAL from the emulator, is the
synchronizing clock for the analyzer. During performance verification
L/ANAL is disabled and the synchronizing clock is supplied by the
mainframe host processor. In the following text, this signal is called
a 'PV strobe'.

4-4
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STARTING PERFORMANCE VERIFICATION.
To test the analyzer proceed as follows.

With the operating system initialized and awaiting a  command
(figure 4-1), enter:

option_test [RETURN]

The PV now displays a directory of the installed option boards
and their card slot numbers (figure 4-2). Certain tests can
only be performed by selecting appropriate card slots at the
beginning of the PV. The first step in the PV is to locate the
card slot of the analyzer to be tested and enter the slot
number. For example, if the analyzer to be tested is in slot
8 of a mainframe, enter:

8 [RETURN]

When there is only one wide 1logic analyzer and one or no
emulator or memory controller in the card cage, the Total PV
Display appears and indicates emulator, memory and IMB source
status for testing. If this is the case, proceed to the Total
PV Display paragraph.

When two or more emulators are located in the card cage, the
display requests choice of emulator (figure 4-3). To choose an
emulator enter the slot number of the desired emulator. When
no entry is made, the emulator in the lowest numbered slot is
chosen by default. Be certain the emulator bus cables are
connected.

When two or more memory controllers are located in +the card
cage, the display requests choice of memory (figure 4-4). To
choose a memory controller, enter the slot number of the de-
sired controller. When no entry is made, the memory controller
in the lowest numbered slot is chosen by default. Be certain
the memory controller cables are connected.

When there is a second wide logic analyzer in the card cage,
the display requests a choice for IMB External Stimulus (figure
4-5). If no stimulus is desired press the <No Stim> softkey.
To choose the stimulus, enter the slot number of the second
wide logic analyzer. When valid, the recommended procedure is
to select External Stimulus. Be certain the IMB cable is con-
nected.

4-5
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STATUS: Awaiting command userid

option _test

edit compile assemble link emulate prom prog (CHMDFILE?

e R

Figure 4-1. System Awaiting Command

HP 64000 Option Performance Verification

Card % ID # M™odule
04iH Wide Address Memory Controller

102H 416 Eit Emulation Analysis )
0F2H  General Purpose Controller -~ 68000 Pod

STATUS: Awaiting test selection

end <SLOT#>

Figure 4-2. Card Cage Directory

4-6
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J

HP 64000 Option Performance Verification
Module
Static Memory
808% Emulator
Wide Address Memory Controller
8 16 Rit Emulation Analysis
? 00F2H General Purpose Controller ~ 68000 Pod
STATUS: Awaiting emulator selection 16:22
Select emulator for test.

Figure 4-3,. Emulator Selection

HP 64000
Carcd # 1ID # Module

Option Performance Verification

4 > Static Memory

5 0003+ 808% Emulator

7 020iH Wide Address Memory Controller
8 0402H 16 Rit Emuvlation Analvsis

9 00F2H

General Purpose Controller - 68000 Pod

S5TATUS: Awaiting memory selection

Select memory for test,

Figure L-4. Memory Controller Selection
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Ananlysis Performance Verification
16 Bit Emulation Analysis in card slot % 8

General Purpose Controller - 68000 Pod in card slot ¥ 9
Wide Address Memory Controller in card slot # 7

Card # ID # Module with AIME stimulus capability
S 0402H 16 Rit Emulation Analysis

STATUS: Awniting AIMEB stimulus selection

end LSLOT#)> no_stim,

Figure 4-5. IMB External Stimulus Selection

}4-24. PERFORMANCE VERIFICATION COMMANDS.

}4-25. Each PV display provides prompting for the commands that can
be executed. These commands are selected by 'softkeys’' which are
defined in table 4-3.

4-26. Calibration.

4-27. Procedures for calibrating the analyzer and checking the ex-
ternal port signals are presented in Section V, Adjustments.
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Table 4-3. Performance Verification Softkeys

<calib>........enables calibration mode.

<cycle>........starts highlighted test and continues
through other tests until another
softkey is pressed.

<end>..... .....terminates test activity and returns
display to next higher level. At Total
PV Display also resets failure count-
ers to zero (Figure 4-6).

<next test>....moves highlight line to following test
category.

<print>........outputs display to attached printer,
including suppressed video lines.

<select>.......presents highlighted test display.

<start>........begins execution of selected test.

4-9
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4-28. TOTAL PV TEST DISPLAY.

4-29. Purpose. All test categories available for the card cage con-
figuration are shown in this display. When one or more test catagories
have been executed the results are displayed. Use the display to
choose the test categories to be performed or to review the overall
results of the PV.

Analysis Performance Verification
16 Bit Emulation Analysis in card slot # 8

General Purpose Controller ~ 68000 Pod in card slot % 9
Wide Address Memory Controller in card slot # 7
AIME stimulus: 16 Rit Emulation Analysis in card slot # &

Test Category ¥ Failures * Tests
Halt Mode 0 1]

Run Mode 0 0
AIME 0 0

Time/State Counter 0 0

STATUS: Awaiting command

end cycle next test _select calib.,

Figure Y4-6. Total PV Test Display

4-30. Running the Total PV. To run all the tests shown on the dis-
play press the <Cycle> softkey. Each test category is executed and
the results are displayed. A complete cycle requires approximately
one minute. To stop the iterations, press the <Cycle> softkey again.

4-31. Using the Total PV Results. When the tests are complete, ex-
amine the # Failures column. When all entries are zero it indicates
approximately 90% of the circuitry has been checked and no errors have
been found.

4-32, A non-zero value represents the number of errors detected in the
test category. Determine the exact cause of the error by reviewing the
failed test category in detail. Do this by positioning the highlight
line over the failed test category and pressing the <Select> softkey.

4-10
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4-33. HALT MODE TEST DISPLAY.

4-34. Purpose. This display shows the four Halt Mode test categories
available and their test results. Use the display to review test
conditions or to select an individual test for more detailed review
or further execution.

Analysis Performance Verification
16 Bit Emulation Analysis in card slot # &

Halt Mode Tests

Test Category # Failures # Tests
Control Logic (1] 0
Gtorage RAM 0 0
Index RAM Data 0 0

Index RAM Address 0 0

BTATUS: Awaiting command i6:22

end cycle next test select print

Figure 4-7. Halt Mode Display

4-35. Running the Halt Mode Tests. Press the <Cycle> softkey to run
all the test categories shown on the display; execution time is
less than one second per iteration. To stop the iterations press
the <Cycle> softkey again.

4-36. Using the Halt Mode Results. The # Failures column shows the
total number of errors detected during the tests. Determine the
specific cause of the error by reviewing the failed test category in
detail; it 1is reached by moving the highlight 1line to the test
category and pressing the <Select> softkey.

4-11
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4-37. CONTROL LOGIC TEST DISPLAY.

4-38. Purpose. The six tests shown on this display test the most
basic control capabilities of the board. When any of these tests
fail, the remaining tests need not be executed.

Ananlysis Performance Verification
16 Bit Emulation Analysis in card slot # 8

Halt Mode -- Control Logic Tests

Test Error Codes: Present Cumulative ¥ Fail # Test
Flags at Module Reset........vvviivinean 00 ..., 00 ...

Address Counter Reset........ovvuviuiuns 00 ...... 00 ... 0
Address Counter Load............ ..o, 00 ... 00 L. 0
Index Counter Load........o.vvvivvinnnon 00 ... 00 ... 0
Uccurrence Enable/Disable..............., 0 o 0 ... 0

System Interrupt at Measurement Complete. ... .. ivuiiirinnaan 0

STATUS: Awaiting command i6:22

start print

Figure 4-8. Control Logic Display

4-39. Running the Control Logic Tests. Press the <Start> softkey to
begin execution. The tests continue to run until the <Start> softkey
is pressed again. Each iteration takes less than one second.

4-40. Using the Control Logic Results. The total number of errors
detected during the tests is shown in the # Fail column. Each error
code in the Present column represents a single failure encountered
during the last iteration. Each error code in the Cumulative column
represents the sum of all errors detected during the test. Cumulative
error codes that differ from Present error codes indicate multiple, or
intermittent errors. When the error codes are the same, the errors
are systematic.

4-41. How. The analyzer is halted for the Control Logic tests and

the State Recognition RAMs are loaded with 'don't cares' for store
qualification and trigger.

4-12
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4-42. FLAGS AT MODULE RESET.

4-43. How. The control word is set so the IMB lines are not driven
or received; then, the analyzer is reset. The flags are read by the
host CPU and all flags except H/TEF (trigger enable flag) should be
reset.

L-4Y, Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 H/TP uT2-7
---- --1- H/MC u8s-7
---- -1-- H/WP U89-10
----1--- H/OV u88-9
---1 ----  H/TEF U39-3
--1- ----  H/XTR u24-Y4
-1-- ----  H/TEP U72-9
1--- ---- H/RUN Uk1-3

4-45, Signature Analysis Path. Use Loop A signatures.

a. If H/TP (trace point flag), check:
uio8, 113, 77, 72, T1, 107, 73, Th.

b. If H/MC (measurement complete flag), check:
vi08, 113, 77, 71, 61, 107, 115, 6.

c. If H/WP (memory wrap flag), check:
vio08, 113, 77, 89, T1, 107.

d. If H/OV (time/state counter overflow flag), check:
U108, 113, 77, 88, 71, 10T7.

e. If H/TEF (IMB trigger enable flag), check:
U108, 113, 77, 39, 19, 71, 107.

f. If H/XTR (IMB external trigger flag), check:
U108, 113, 77, 2k, 19, 71, 10T7.

g. If H/TEP (Trigger enable point flag), check:
uio8, 113, 77, 72, Ti, 10T7.

i. If H/RUN (Run/halt latch flag), check:
uio8, 113, 77, 41, 5, 110, 88, T1, 61, 107, 115, 6.

4-13
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4-46. MEMORY ADDRESS COUNTER RESET AND LOAD.

4-47. How. The Memory Address Counter (MAC) is reset by resetting
the analyzer. The MAC is then read by the host CPU and an error code
bit is set for any bit position of the MAC that is not zero.

4-48. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
——————— 1 H/MACO U76-1h4
---- --1- H/MAC1 U76-13
---- -1-- H/MAC2 U76-12
---- 1---  H/MAC3 U76-11
---1 ----  H/MACK U93-14
--1- ----  H/MACS U93-13
-1-- ----  H/MAC6 U93-12
1--- ---- H/MACT U93-11

}4-49. Signature Analysis Path. Use Loop A signatures and check:

U108, 114, 80, 93, 76, T1, 107.

4-50. MEMORY INDEX COUNTER LOAD.

4-51. How. Every combination between 0 and 255, inclusive, is test-
ed. The MAC is loaded with a value between 0 and 255 and then is read
back to verify that the load executed properly. The MAC 1is loaded
by reading from the emulation status storage area with the lower byte
of host CPU address determining the value 1loaded to the MAC. Any
discrepancy between what is loaded and what is read is shown by set-
ting an error code bit at the position(s) of conflict.

4-52. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 L/MICO U9L-14
---- --1- L/MIC1 U94-13

---- -1-- L/MIC2 U94-12
----1--- L/MIC3 U94-11
---1 ----  L/MICY U95-14
--1- ----  L/MICS U95-13
-1-- ---- L/MIC6 U95-12
1--- ---- L/MICT U95-11

4-53. Signature Analysis Path. Use Loop A signatures and check:

U119, 117, 116, 108, 114, 80, 110, 93, 76, 71, 107.
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4-54. OCCURRENCE ENABLE/DISABLE.

4-55. How. The control word is set for a 'range trigger', and the
Occurrence Counter is loaded with 65,535 so that a single trigger sets
Trace Point. The analyzer is reset and a PV strobe is sent to clock
the Trace Point flip-flop. The Trace Point Flag is checked to make
sure it is set. If it is not, range cannot be enabled as the +trig-

ger.

4-56. The Occurrence Counter is then loaded with 65,534 so that more
than one trigger is needed to set Trace Point. A single PV strobe is
sent to clock the Trace Point flip-flop. The Trace Point Flag is
checked and should be reset. If it is not, range cannot be disabled
as the trigger.

4-57. Results- Errors are decodes as follows:

Hex Binary Error Condition

x = 0000 None
00-1 Cannot disable Range as trigger
001- Cannot enable Range as trigger

4-58. Signature Analysis Path. Use Loop A signatures and check:

vio8, 113, 77, 107, 98, 100, T2, 71, 87, 121, 104, 103.

4-59. SYSTEM INTERRUPT AT MEASUREMENT COMPLETE.

4-60. Indicates a problem in propagating H/MC measurement complete
signal out to LIR-1.

4-61. How. A host CPU interrupt vector is set up and the analyzer is
reset. The Memory Index Counter (MIC) is loaded with 255 so that
Measurement Complete occurs at Trace Point. The control word is set
for interrupt at Measurement Complete. A host CPU interrupt line,
L/IR-1 is enabled and the analyzer is put into 'run' mode. A PV
strobe is sent to clock the Trace Point and Measurement Complete flip-
flops, which should cause an interrupt.

4-62. The control word is then set for no interrupt on Measurement
Complete and the analyzer is reset to release the interrupt line. The
interrupt routine flag is then checked for an interrupt. If no inter-
rupt occurred, but the Measurement Complete Flag is set, then a fail-
ure is indicated.

4-63. Signature Analysis Path. Use Loop A signatures and check:

vio8, 113, 77, 98, 100, 72, 71, 107, 87, 94, 95, 88, 6, 115,
121, 10k, 103.

4-15
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4-64. STORAGE RAM TEST DISPLAY.

4-65. Purpose. This display indicates the ability of the board to
latch emulator bus signals. Use it to review test results in detail or
to execute tests.

Analysis Performance Verification
i6 Kit Emulation Analysis in card slot # 8
Halt Mode -- Storage RAM Tests
Test Error Codes: Present Cumulative # Fail # Test
Emulation Address Store........ovuua. 000000 .. 000000 ...... 0
Emulation Data Store...... ..o 0000 .... 0000 ...... 0
Emulation Status STore. . . ovuvveiiaas 00 ... 00 ..., 0
Count STore. vt 0000006 .. 000000 ...... 0
STATUS: Awaiting command 16:22

start print

Figure U4-9. Storage RAM Display

4-66. Running the Storage RAM Tests. Press the <Start> softkey to
begin execution. The tests continue to run until the <Start> softkey
is pressed again. Each iteration takes less than one second.

4-67. Using the Storage RAM Results. The total number of errors
detected during the tests is showm in the # Fail column. Each error
code in the Present column represents a single failure encountered
during the 1last iteration. Each error code in the Cumulative column
represents the sum of all errors detected during the test. Cumulative
error codes that differ from Present error codes indicate multiple, or
intermittent errors. When the error codes are the same the errors are
systematic.
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4-68. EMULATOR ADDRESS STORE.

4-69. How. Decreasing numbers are stored in the emulation address
storage RAMs. That is, FFFFFFH is stored in location OOH; FEFEFEH is
stored in location 0lH; and so on. To store, the desired RAM location
is loaded in the Memory Address Counter (MAC), and then a PV strobe is
sent to write the data from the host CPU into the selected RAMs. After
all 255 locations have been accessed, they are read back to verify
that they contain what was written to them. Any discrepency is indi-
cated as a failure in the appropriate bit position of the error dis-

play.

4-70. Results. Errors are decoded as follows:

Signal
Hex Binary in error Sources
xxxxx= 0000 0000 0000 0000 0000 0000 None
----------------------- 1 LL/EAO U13-3  Ulh-2
s--e mmee mmee e-ee -e-- -1~ LL/EA1 U13-5 Ulk-5
-m=- mmme me-e eee —--- -1-- LL/EA2 U13-7 Ulk-6
-------------------- 1--- LL/EA3 U13-9 Ulk-9
------------------- 1 ---- LL/EA4 Ul3-12 Ulk-12
mme= === mmee -e-o --]~ ----  LL/EAS U13-14 Ulk-15
mm== === mmee e-e- -1-- ---- LL/EA6 U13-16 Ulk4-16
---------------- 1--- ----  LL/EAT U13-18 Ulk-19
--------------- 1 ---- ---- LL/EA8 U15-3 U16-2
-=== === --c- --]l- -=-= ---- LL/EA9 U15-5 U16-5
---= ---= ---- -1-- ---- ---- LL/EA10 U15-7 U16-6
------------ 1--- ---- ---- LL/EA11 U15-9 U16-9
----------- 1 ---- ---- ----  LL/EA12 Ul5-12 U16-12
---- ---= --1- =--- ---- ----  LL/EA13 U15-14 U16-15
=== === -1-- ---- ---- ----  LL/EA14 U15-16 U16-16
-------- 1--- ---- ===~ ----  LL/EA15 U15-18 U16-19
------- 1 ---- ---- -=—- --—-  LL/EA16 U17-3 U18-2
---- --1- ---- =--- ---- ----  LL/EA1T U17-5 U18-5
---- -1-- ---= ---- ---- ---- LL/EA18 U17-7 U18-6
e R ettt LL/EA19 U17-9 U18-9
e e LL/EA20 Ul7-12 U18-12
--1- ---= ---- ---- ---- --—-  LL/EA21 U17-14 U18-15
-1-- ---- ---- ---- ---- ----  LL/EA22 U17-16 U18-16
lo=- ===m mmem meme e oo LL/EA23 U17-18 U18-19

LL/EA = Low, Latched Emulator Address

24 bits of address storing RAM.

U50 --- U49 --- U48 --- ULT --- U46 --- ULS
MSB <======== == LSB

4-71. Signature Analysis Path. Use Loop B signatures and check:

ui08, 109, 112, 1ikh, 93, 76, 110, 50, 49, 48, L7, L6,
45, 13, 15, 17, 93, 76, 71, 107, 106, 55, 116, u1.
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4-72. EMULATOR DATA STORE.

4-73. How. Decreasing numbers are stored in the emulation data stor-
age RAMs. That is, FFFFH is stored in location OOH; FEFEH is stored
in location O0l1H; and so on. To store, the desired RAM location is
loaded in the Memory Address Counter (MAC), and then a PV strobe is
sent to write the data from the host CPU into the selected RAMs. After
all 255 locations have been accessed, they are read back to verify
that they contain what was written to them. Any discrepency is indi-
cated as a failure in the appropriate bit position of the error dis-

play.
4-74. Results. Errors are decodes as follows:

Signal
Hex Binary in error Sources
xxxx= 0000 0000 0000 0000 None
--------------- 1 LL/EDO u7-3 U8-2
~--= =--- ---- --1- LL/ED1 u7-5 U8-5

---= === -=-- -1-- LL/ED2  UT-T U8-6

------------ 1--- LL/ED3  UT-9 U8-9

----------- 1 ---- LL/ED4  UT-12 U8-12

~---= =--- --1- ---- LL/ED5  UT-14 U8-15
---- =--- -1-- ---- LL/ED6  UT-16 UB-16
-------- 1--- ---- LL/EDT  U7-18 U8-19
------- 1 ---- ---- LL/ED8  U9-3 UL10-2
---= =-1- -=-- ---- LL/ED9  U9-5 U10-5
---- -1-- ---- ---- LL/ED10 U9-7 U10-6
R LL/ED11  U9-9  U10-9
R B LL/ED12 U9-12 U10-12
--1- =--- ---- ---- LL/ED13 U9-14 U10-15
-1-- ---- ---- ---- LL/ED14 U9-16 U10-16
1e-= ==m= —mmm - LL/ED15 U9-18 U10-19

LL/ED = Low, Latched Emulator Data

16 bits of data storing RAM.

UL43 --- U63 --- U42 --- U2
MSB <=-m-=mmmm e LSB

4-75. Signature Analysis Path. Use Loop B signatures and check:

U108, 109, 112, 11k, 93, 76, 110, 43, 63, L2, 62, 9, 7, 93, 76,
71, 107, 106, 55, 116, u1.
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4-76. EMULATOR STATUS STORE.

4-77. How. Decreasing numbers are stored in the emulation status
storage RAMs. That is, FFH is stored in location 00H; FEH is stored
in location 01H; and so on. To store, the desired RAM 1location is
loaded in the Memory Address Counter (MAC), and then a PV strobe is
sent to write the data from the host CPU into the selected RAMs. After
all 255 locations have been accessed, they are read back to verify
that they contain what was written to them. Any discrepency is indi-
cated as a failure in the appropriate bit position of the error dis-

play.

L4-78. Results. Errors are decoded as follows:

Signal
Hex Binary in error Sources
xx = 0000 0000 None
------- 1 LL/ESO U1i1-3 Ul2-2

————--1- LL/ES1 Ul1-5 Ul2-5
———- =1-- LL/ES2 U11-7 U12-6
-———-1--- LL/ES3 U11-9 U12-9
---1 --=-- LL/ESkL Ul1-12 U12-12
--1- ----  LL/ESS Ul1l-14 U12-15
-1-- ---- LL/ES6 Ul1-16 Ul12-16
1--= =--=- LL/EST U11-18 U12-19
LL/ES = Low, Latched Emulator Status

8 bits of status storing RAM.

Ukl --- U6L
MSB <-- LSB

4-79. Signature Analysis Path. Use Loop B signatures and check:

vi08, 109, 112, 11k, 93, 76, 110, k4, 64, 11, 93, 76, 71, 10T,
106, 55, 116, L1.
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4-80. COUNT STORE.

4-81. How. The State Recognition RAMs are loaded with a 'never
count' qualification so that the Time/State Counter stays at zero, and
The Time/State Counter is reset. The Memory Address Counter (MAC) is
loaded with OOH through FFH to address all of the locations of the
Count Storage RAMs. For each location a PV strobe is sent to write
000000H into that location. After all 256 locations have been access-
ed they are read back to verify they all contain O0O0OOOOH. Any dis-
crepencies are indicated as a failure in the appropriate bit of the
error display.

L4-82. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xxxxx= 0000 0000 0000 0000 0000 0000 None
----------------------- 1 CNTO U81-1Y4
i R o3 1 | U81-13
mmem mmee mmee mmee meee 2]1--  CNT2 U81-12
-------------------- 1---  CNT3 U81-11
------------------- 1 ---- CNT4 U82-14
mmm= mmm= mmee eme- =-1- ~---  CNT5 U82-13
------------------------ CNT6 U82-12
---------------- 1--- ----  CNTT U82-11
--------------- 1 ---- ---- CNT8 U83-1Y4
mmem mmee mmee =21- =--= --==  CNT9 U83-13
mmm= mmee mmee 2]e= =-== --=—  CNT10 U83-12
------------ 1--- ---- ----  CNT11 U83-11
----------- 1 ---- ---- ----  CNT12 U8L4-14
mmem mmee =2]e mme- ---- ----  CNT13 U8Y4-13
mmm= mem= =]e= ==e= ==== -=---  CNT1h U8L-12
-------- l--= ==-= === ----  CNT15 U84-11
------- 1 --~- ==-= =-== ----  CNT16 U85-1Y4
me== =-l- === =mmee =ee- ----  CNT17 U85-13
m-m= =]l-- === =-e- --= ----  (CNT18 U85-12
e CNT19 U85-11
mem] mmme e e e ae- CNT20 U86-14
--]- === ==== meee —eee ----  CNT21 U86-13
~l-= ===+ === =-ee —eee- ----  CNT22 UB6-12
lom= mmmm mmmm e emee oo CNT23 U86-11

24 bits of count storing RAM.

U70 --- U69 --- U68 --- U6T --- U66 --- U5
MSB <= === === m e e LSB

4-83. Signature Analysis Path. Use Loop B signatures and check:

U108, 109, 112, 11k, 71, 107, 106, 110, 93, 76, 80, 86, 85,
84, 83, 82, 81, 65, 66, 67, 68, 69, 70, 98, 97, 99.
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4-84. INDEX RAM DATA TEST DISPLAY.

4-85. Purpose. This display shows the board's ability to store data
at a single address and successfuly decode it with the State Recogni-
tion logic. Use the display to execute the test or review detailed
results.

Analysis Performance Verification
16 Eit Emulation Analysis in card slot ¥ 8

Halt Mode ~- Index RAM Data Tests

Test Error Codes: Present Cumulative # Fail + Test
AMEL . oo e e 00 ... 00 ..o

Count QUualifv... vty 00 ... [ 0

ROANGE . v v v v v it v s e e 000 ..... 000 ....... 0

ALLOCATION . v v e e e e e 0

STATUS: Awaiting command 16:22

start print

Figure 4-10. Index RAM Data Display

4-86. Running the Index RAM Tests. Press the <Start> softkey to
begin; the tests continue until the <Start> softkey is pressed again.
Each iteration takes less than one second.

4-87. Using the Index RAM Data Results. The total number of errors
detected during the tests is shown in the # Fail column. Each error
code in the Present column represents a single failure encountered
during the 1last iteration. Each error code in the Cumulative column
represents the sum of all errors detected during the test. Cumulative
error codes that differ from Present error codes indicate multiple, or
intermittent errors. When the error codes are the same the errors are
systematic.
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4-88. How. These tests are table driven; a certain bit pattern is
loaded into the State Recognition RAMs and a resulting trigger or no
trigger is the result. An individual test might verify the correct
operation of a specific minterm signal (data line out of a State
Recognition RAM) or it might only indicate that several minterm lines
are functioning properly.

4-89. Resources which are used for different triggering modes are
AME1, AME2, Count Qualify, and Range. To test for shorts to ground,
all minterms for a given resource are set true. Because a resource is
Jjust the AND of all of its minterms, it should be true if all of its
minterms are set true. If the resource is false, then one or more of
its minterms lines must be shorted to ground. It is impossible to
tell which 1line is the culprit, so all the minterm lines are flagged
as failed.

4-90. To test for shorts to power, all minterms for a given resource,
except one, are set true. The remaining minterm, which is under test,
is set false. If the signal under test is shorted to power or open
(and floats high), then the resource is detected as true and that min-
term is flagged as failed.

4-91. AME1 (Adjacent Minterm Expression 1).

}4-92. How. Signals SMO, DMO, DM4, AMO, AM5, AM12 are set high. Sig-
nal AME1l should cause a trigger which sets the Trace Point Flag. If
not, all six lines are flagged as failed. Each of the above minterm
signals are checked one at time for a short to power. If the Trace
Point Flag is found to be set, the line being tested is flagged as
failed.

4-93, Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
00-- --- 1 sMo U28-10
00-- --1- DMO U26-10
00-- -1-- DMk U27-10
00-- 1--- AMO U29-10
00-1 ---- AMS U31-12
001- ---- AM12 U33-10
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4-9Y4, Signature Analysis Path. Use Loop C signatures.
a. If not all minterms fail, depending on failure, check:

SMo...U28, 11, 110, 111, 113.
DMO...U26, 96, 7, 110, 111, 113.
DMY...U27, 96, 9, 110, 111, 113.
AMO...U29, 13, 110, 111, 113.
AMS...U31, 17, 110, 111, 113.
AM12..U33, 17, 110, 111, 113.

b. If all the minterms fail, check:

vi1i, 113, 110, 11, 7, 9, 13, 15, 17, 28, 26, 27, 29, 31, 33,
108 109, 77, 112, 72, 71, 107, 73, T4, 97, 99, 98.

4-95. AME2 (Adjacent Minterm Expression 2).

4-96. How. Signals SM1, DM1, DM5, AM1, AM6, AM13 are set high.
Signal AME2 should cause a trigger which sets the Trace Point Flag.
If not, all six lines are flagged as failed. Each of the above min-
term signals are checked for a short to power. If the Trace Point
Flag is found to be set, the line being tested is flagged as failed.

4-97. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
00-- --- 1 sSM1 U28-12
00-- --1- DMl U26-12
00-- -1-- DM5S U27-12
00-- 1--- AM1 U29-12
00-1 ----  AM6 U31-1k4
001- ----  AMi13 U33-12

4-98. Signature Analysis Path. Use Loop C signatures.
a. If not all minterms fail, depending on failure, check:

SM1....U28, 11, 110, 111, 113.
DM1....U26, 96, 7, 110, 111, 113.
DM5....U27, 96, 9, 110, 111, 113.
AM1....U29, 13, 110, 111, 113.
AM6....U31, 15, 110, 111, 113.
AM13...U33, 17, 110, 111, 113.

b. If all the minterms fail, check:

ui11, 113, 110, 11, 7, 9, 13, 15, 17, 28, 26, 27, 29, 31,
33, 108, 109, 77, 112, T2, 71, 107, 73, T4, 97, 99, 98.
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4-99. COUNT QUALIFY.

4-100. How. Signals SM2, DM2, DM6, AM2, AM7, AM1L4 are set high.
Count Qualify should cause the 24-bit counter to increment. If not,
all six lines are flagged as failed. Each of the above minterm sig-
nals are checked one at time for shorts to power. If the 24-bit
counter increments, the line being tested is flagged as failed.

4-101. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
00-- --- 1 sM2 U28-1Y4
00-- --1- DM2 U26-1Y4
00-- -1-- DM6 U27-1Y4
00-- 1---  AM2 U29-1Y4
00-1 ----  AMT U31-16
001- ----  AM1Y U33-1L4

4-102. Signature Analysis Path. Use Loop C signatures.
a. If not all minterms fail, depending on failure, check:

SM2....U28, 11, 110, 111, 113.
DM2....U26, 96, 7, 110, 111, 113.
DM6....U27, 96, 9, 110, 111, 113.
AM2....U029, 13, 110, 111, 113.
AMT....U31, 15, 110, 111, 113.
AM1Y...U33, 17, 110, 111, 113.

b. If all the minterms fail, check:
v111, 113, 110, 11, 7, 9, 13, 15, 17, 71, 97, 98, 99, 108,
109, 112, 114, 81, 82, 83, 65, 66, 67, 68, 69, T0.
4-103. RANGE.
4-104. How. Signals SM3, DM3, DM7, AM3-4, AM8-11 and AM15-16 are set
high. Range should cause a trigger which sets the Trace Point Flag.
If not, all eleven lines are flagged as failed. Each of the above

minterm signals are checked for shorts to power. If the Trace Point
Flag is found to be set, the line being tested is flagged as failed.
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4-105. Results. Errors are decoded as follows:

Signal

Hex Binary in error Source

xxx= 0000 0000 0000 None
0--- --=- --- 1 SM3 U28-16
0--- ---- --1- DM3 U26-16
0--- ---- -1-- DMT U27-16
0--- ---- 1---  AM3 U29-16
0--- --- 1 ---- AMY U30-6
0--- --1- ----  AM8 U32-10
0--- -1-- ---- AM9 U32-12
0---1--- ---- AM10 U32-14
0--1 ---- ---- AM11 U32-16
0-1- --- ----  AM15 U33-16
01-- ---- ---- AM16 U3kL-6

4-106. Signature Analysis Path. Use Loop C signatures.
a. If not all minterms fail, depending on failure, check:

SM3....U28, 11, 110, 111, 113.
DM3....U26, 96, 7, 110, 111, 113.
DM7....U27, 96, 9, 110, 111, 113.
AM3....U29, 13, 110, 111, 113.
AMY....U30, 13, 110, 111, 113.
AMS8....U32, 15, 110, 111, 113.
AM9....U32, 15, 110, 111, 113.
AM10...U32, 15, 110, 111, 113.
AM11...U32, 15, 110, 111, 113.
AM15...U33, 17, 110, 111, 113.
AM16...U34, 17, 110, 111, 113.

b. If all the minterms fail, check:

ui11, 113, 110, 11, 7, 9, 13, 15, 17, 28, 26, 29, 30, 32, 33,
34 108, 109, 77, 112, 72, 71, 107, 73, Th, 97, 98, 99, 100,
101, 102.

4-107. ALLOCATION.

4-108. Allocation failure indicates that AME1/AME2 and Range are not
being properly allocated to Trigger and Store Qualification.

4-109. How. The State Recognition RAMs are loaded such that there is
a 'never trigger' for the Range resource and a 'don't care trigger'
for the AME1l and AME2 resources. The control word is then set for a
Range trigger. A PV strobe is sent to clock the Trace Point flip-
flop. If the Trace Point Flag is set, indicating a trigger has occur-
red, then an Allocation failure is indicated.
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4-110. The State Recognition RAMs are then loaded such that there is
a 'don't care trigger' for the Range resource and a 'never trigger'
for the AME1l and AME2 resources. The control word is then set for an
AME1 and AME2 trigger. A PV strobe is sent to clock the Trace Point
flip-flop. If the Trace Point Flag is set then an Allocation failure
is indicated.

4-111. Signature Analysis Path. Use Loop C signatures and check:
vi1ii, 113, 110, 11, 7, 9, 13, 15, 28, 26, 27, 29, 31, 33, 30,

32, 34, 98, 108, 109, 77, 112, 72, 71, 107, 73, T4, 97, 98,
99, 100, 101, 102, 55.
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4-112. INDEX RAM ADDRESS TEST DISPLAY.

4-113. Purpose. The nine tests shown in this display test RAM ad-
dress indexing capabilities. Use the display to review test results
in detail or to run the tests.

Anolysis Performance Verification
16 Bit Emulation Analysis in card slot # 8

Halt Mode -- Index RAM Address Tests
Test Error Codes: Present Cumulative # Fail # Test
Emulation Status Index RAM (U28)......... 00 ..vvu 00 ...... 0 )
Emulation Data Index RAM (U26)........... 00 ...... 00 ...vu 0
Emulation Data Index RAM (U27)......... .. 00 ... 00 ... 0
Emulation Address Index RAM (U29)........ 60

Emulation Address Index RAM (U30)........ 00 ..
Emulation Address Index RAM
Emuvlation Address Index RAM
Emulation Address Index RAM
Emulation Address Index RAM

STATUS: Awaiting command 16:22

start print

Figure 4-11. Index RAM Address Display

4-114. Running the Index RAM Address Tests. Press the <Start> soft-
key to begin the tests. The tests continue to execute until the
<Start> softkey is pressed again. Each iteration takes less than one
second.

4-115. Using the Index RAM Address Results. The total number of
errors detected during the tests is shown in the # Fail column. Each
error code in the Present column represents a single failure encount-
ered during the last iteration. Each error code in the Cumulative
column represents the sum of all errors detected during the test.
Cumulative error codes that differ from Present error codes indicate
multiple, or intermittent errors. When the error codes are the same
the errors are systematic.
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4-116. How. Each of the State Recognition RAM's address lines are
tested one at a time. To do this, minterm lines for a particular
resource are set true, except for one minterm which is set false.
This one minterm is produced by the particular RAM under test.

4-117. Location 0 and 255 of all the RAMs are loaded with the above
bit configuration. These locations now contain 'never trigger' bit
patterns for the allocated resource, either AME1l or Range. Then,
using a walking one/zero configuration on the RAM address lines,
locations other than 0 or 255 are accessed and loaded with a 'don't
care trigger' bit pattern.

4-118. 1In between each of these loads, address 0 and then address 255
are sent as trace data to the RAMs. If the Trace Point Flag is set as
a result, then the last address bit which was changed during the walk-
ing one/zero has failed. The Trace Point Flag could have only been
set 1if either location 0 or 255 of the RAM under test was overwritten
with a 'don't care trigger' pattern.

4-119. EMULATION STATUS INDEX RAM U28.

4-120. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 HB/AO U11-3
---- --1- HB/A1l U11-5
---- -1-- HB/A2 U11-7
---- 1--- HB/A3 U11-9
---1 ----  HB/AW U11-12
--1- ----  HB/AS5 Ul1l-1h
-1-- ---- HB/A6 Ul11-16
1--- ---- HB/AT U11-18

4-121. EMULATION DATA INDEX RAM U26.

4-122. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 HB/AO u7-3
---- --1- HB/A1l uT7-5
---- -1-- HB/A2 u7-7
---- 1--- HB/A3 u7-9
---1 ----  HB/A4 UT7-12
--1- ---- HB/A5 U7-14
-1-- ----  HB/A6 u7-16
1--- ---- HB/AT UT-18

4-28



4-123.
4-12Y,

Hex
XX

4-125.
4-126.

Hex
XX

4-127.
4-128.

Hex
XX

EMULATION

Results.

Binary
0000 0000

DATA INDEX RAM U27.

Performance Tests - Model 643024

Errors are decoded as follows:

Signal

in error Source

None
HB/A8
HB/A9
HB/A10
HB/A11
HB/A12
HB/A13
HB/A1kL
HB/A15

U9-3
U9-5
u9-7
U9-9
U9-12
U9-14
U9-16
U9-18

EMULATION ADDRESS INDEX RAM U29.

Results.

Binary
0000 0000

Errors are decoded as follows:

Signal

in error Source

None

HB/AO
HB/A1
HB/A2
HB/A3
HB/AL
HB/AS
HB/A6
HB/AT

U13-3
U13-5
U13-7
U13-9
U13-12
U13-1L4
U13-16
U13-18

EMULATION ADDRESS INDEX RAM U30.

Results.

Binary
0000 0000

Errors are decoded as follows:

Signal

in error Source

None

HB/AO
HB/A1
HB/A2
HB/A3
HB/AL
HB/AS5
HB/A6
HB/AT

Ul3-3
Ul3-5
U13-7
U13-9
U13-12
U13-14
U13-16
U13-18
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4-129. EMULATION ADDRESS INDEX U31.

4-130. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 HB/A8 U15-3
---- --1- HB/A9 Ul15-5
---- -1-- HB/A10 U1s-7
---- 1--- HB/All U15-9
---1 ---- HB/A12 U15-12
--1- ---- HB/A13 U15-1}4
-1-- ----  HB/A1l4 U15-16
1--- ===~ HB/A15 U15-18

4-131. EMULATION ADDRESS INDEX RAM 32.

%-132. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 HB/A8 U15-3
---- --1- HB/A9 U15-5
---- -1-- HB/A10 U15-7
---- 1--- HB/A11 U15-9
---1 ---- HB/A12 U15-12
--1- ----  HB/A13 U15-14
-1-- ----  HB/A14 U15-16
1--- ---- HB/A15 U15-18

4-133. EMULATION ADDRESS INDEX RAM U33.
4-134. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 HB/A16 Ul13-3
---- --1- HB/A17 Ul13-5

---- -1-- HB/A18 U13-7
---- 1--- HB/A19 U13-9
---1 ----  HB/A20 U13-12
--1- ----  HB/A21 U13-14
-1-~ ----  HB/A22 U13-16
1--- ---- HB/A23 U13-18
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4-135.
4-136.

Hex
XX

4-137.
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EMULATION ADDRESS INDEX RAM U3k.
Results. Errors are decoded as follows.

Signal
Binary in error Source
0000 0000 None
------- 1 HB/A16 U17-3
---- --1- HB/A17 uiT7-5

---- -1-- HB/A18 ui7-7
---- 1--- HB/A19 U17-9
---1 ----  HB/A20 U17-12
--1- ----  HB/A21 U17-14
-1-- ----  HB/A22 U17-16
1--- ---- HB/A23 U17-18

Signature Analysis Path. Use Loop D signatures.

If only U30, 32, and 34 have address lines which fail, check:
U100, 101, 102,

If only U30, 32 and 34 pass, while the rest have address lines
which fail, check: U97, 98, 99.

If all the address lines do not fail and the failures are
not grouped as above, depending on failure, check:

U28...028, 11, 110.
U26...U26, 7, 110.

v2t...v27, 9, 110.

U29...U029, 13, 110.
U30...0U30, 13, 110.
U31...U031, 15, 110.
U32...uU32, 15, 110.
U33...U33, 17, 110.
U3k4...U33, 17, 110.

If all of the RAM address lines fail, check:
u98, 100, T4, 108, 109, 111, 113, 110, 77, 112, 71, 72, 55, k1.
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4-138. RUN MODE TEST DISPLAY.

4-139. Purpose. This display presents nine tests that check the
board's ability to evaluate counter and control conditions. Use it to
review test results in detail or to execute the tests.

Analysis Performance Verification
i6 Eit Emulation Analysis in card slot * g

Run Mode Tests

Test Error Codes: Present Cumulative # Fail $ Test
Run/ZHALt . o u i i i c e s e 0
Address Counter Increment.....v.ivvvrvoan 00 ... 00 ... 0
WP AP 0 v v e e e e e 0
Index Counter Increment.......covivonoras 00 ... 00 ... 0
Counting State.. .. v 000000 .. 000000 ,..... 0
Occurrence COoUNTEr . v i oo e e 0
Store Rualification., .. ..o v 00 ... 00 L. 0
Trace Point. . v v oo 0 oo [ 0
Measurement COMPLEtE. . v v u vuu v v s e e 0

STATUS: Awaiting command

end start

Figure 4-12. Run Mode Display

4-140. Running the Run Mode Tests. Press the <Start> softkey to
begin; the tests continue until the <Start> softkey is pressed again.
One iteration takes less than one second.

4-141. Using the Run Mode Results. The total number of errors
detected during the tests is shown in the # Fail column. Each error
code in the Present column represents a single failure encountered
during the last iteration. Each error code in the Cumulative column
represents the sum of all errors detected during the test. Cumulative
error codes that differ from Present error codes indicate multiple, or
intermittent errors. When the error codes are the same the errors are
systematic.
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4-142. RUN/HALT.

4-143. This failure indicates the Run/halt latch is not properly
switching the mode of the analyzer.

4-144, How. The analyzer is reset and the State Recognition RAMs are
loaded with a 'never trigger' specification so that Measurement
Complete never occurs. The analyzer is sent a 'run’' command and then
the Run Flag is checked to make sure it is set. The analyzer is then
sent a ‘'halt’ command and again the Run Flag is checked to make sure
it is reset. The State Recognition RAMs and the Memory Index Counter
are set so that a trigger causes the Measurement Complete Flag to
become set. This should reset the Run Flag. If the Run Flag is not
at the proper state for any of the above tests, then a failure is
indicated.

4-145, Signature Analysis Path. Use Loop E signatures and check:

U108, 109, 111, 113, 77, 112, 41, 5, 88, 71, 61, 107, 115, 6,
88, 9)4’ 95’ 98’ 7)4’

4-146. ADDRESS COUNTER INCREMENT.

4-147. How. The Memory Index Counter (MIC) is loaded with 0 so that
the Memory Address Counter (MAC) can be incremeted through its full
range without the Measurement Complete Flag (H/MC) becoming set. The
Memory Address Counter is then reset and incremented with a verify of
count between each increment. Any discrepency is indicated as a fail-
ure in the appropriate bit.

4-148. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 H/MACO U76-14
---- --1- H/MAC1 u76-13
---- -1-- H/MAC2 u76-12
---- 1---  H/MAC3 UT6-11
---1 ----  H/MACY U93-14
--1- ----  H/MACS U93-13
-1-- ----  H/MAC6 U93-12
1--- ---- H/MACT U93-11

4-149. Signature Analysis Path. Use Loop E signatures.

a. If not all of the MAC's output signals fail, depending on
failure, check:

H/MACO-3...U80, 11k, 76, 110.
H/MACL-T...U80, 11k, 93, 110.
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b. If all of the bits fail, check:

vi08, 109, 111, 113, 77, 112, 114, 55, T4, 98, 88, 61, 80,
11k, 110, 76, 93, 89, u1.

4-150. WRAP.

4-151. A failure indicates an overflow from the Memory Address
Counter was not detected/stored by the Wrap flip-flop.

4-152. How. The State Recognition RAMs are 1loaded with a 'don't
care' specification so that the Memory Address Counter (MAC) can in-
crement, and the Memory Index Counter (MIC) is loaded with 0 so that
the Measurement Complete Flag (H/MC) does not become set. The MAC is
loaded with 254 so that two clocks should cause a memory wrap. The
first clock is sent followed by a check of the Memory Wrap Flag (H/WP)
to make sure that it was not set. Then the second clock is sent fol-
lowed by another check of the H/WP, which should now be set. If the
wrong state is encountered in either case a failure is indicated.

4-153. Signature Analysis Path. Use Loop E signatures and check:

vi08, 109, 111, 113, 77, 112, 89, T7, 107, 76, 93, 55, T4, 98.

4-154. INDEX COUNTER INCREMENT.

4-155. How. The Memory Index Counter (MIC) is loaded with 0 and the
State Recognition RAMs are loaded with a ‘don’'t care' for the re-
sources allocated to storage qualification and a 'never' for the re-
sources allocated to trigger. The analyzer is put into 'run’' mode and
the MIC is clocked. The MIC should not have incremented, but should
still contain 0. The MIC is again loaded with 0 and the State Recog-
nition RAMs are loaded with a 'don't care trigger' and store qualifi-
cation so that the MIC can increment. The MIC is clocked 256 times
with a verify of increment in between each clock. Any discrepencies
are indiated as a failure in the appropriate bit.

4-156. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 H/MICO U9L-14
---- --1- H/MIC1 U9L-13

---- -1-- H/MIC2  U94-12
---- 1--- H/MIC3  U94-11
---1 ---- H/MICH  U95-1L
--1- ----  H/MIC5  U95-13
-1-- ----  H/MIC6  U95-12
1--- ---- H/MICT  U95-11
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4-157. Signature Analysis Path. Use Loop E signatures.

a. If not all of the MIC's output signals fail, depending on
failure, check:

H/MICO-3...U78, 112, 111, 9k.
H/MIC4-7...U78, 112, 111, 95.

b. If all of the bits fail, check:

U108, 109, 111, 113, 77, 112, 11k, 55, T4, 98, 88, 61, 80, 110,
94, 95, 89, ul.

4-158. COUNTING STATE.

4-159. How. This test checks the incrementing of the Time/State
Counter when counting states. Only the lower 8 bits of this 24 bit
counter are tested for incrementing; the upper 16 bits are only check-
ed for zero. The Time/State Counter tests perform more exhaustive
checking.

4-160. The Time/State Counter is reset and the State Recognition RAMs
are loaded with a 'never count' specification. The Counter is clocked
twice; once in an attempt to increment it and the second to store the
Counter output data into the Time/State Storage RAM. The Time/State
Storage RAM is then checked to make sure that the Counter did not
increment.

4-161. The State Recognition RAMs are then loaded with a 'don't care'’
count specification and the Memory Index Counter is loaded with 0 so
that the Measurement Complete Flag (H/MC) will not become set until
after 256 clocks. The Time/State Counter is then clocked with a
verification of increment in between each clock. Any discrepencies
are indicated as a failure in the appropriate bit.
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4-162. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xxxxx= 0000 0000 0000 0000 0000 0000 None
----------------------- 1 CNTO U81-14
el ittt CNT1 U81-13
mm-- mem- mme- —--- —--- -1--  CNT2 U81-12
-------------------- 1--- CNT3 U81-11
------------------- 1 ---- CNTh4 U82-14
=== mme= mm-e —--- --]1- ----  CNTS U82-13
—-== m-== eee- --e- -1-- ----  CNT6 U82-12
---------------- 1--- ---- CNT7 U82-11
——————————————— 1 ---- ---- CNT8 U83-14
e et T CNT9 U83-13
e e SR T CNT10 U83-12
------------ l--= === ———- CNT11 UB83-11
----------- 1 ---= === ----  (CNT12 U8L-14
“=== === ==l mm== -=w- ----  CNT13 U8L4-13
B i CNT1Y4 U8L-12
-------- l--- ==== ==== ----  CNT15 U84-11
------- l —=-- e e e CNT16 U85-14
I R e T CNT1T U85-13
e e e CNT18 U8s-12
I R T CNT19 U85-11
s B T T CNT20 U86-1L
--1- ---= === -=-- --e- ----  (CNT21 U86-13
it CNT22 U86-12
1--- momm mmem e e aee- CNT23 U86-11

Time/State Counter - 24 bit

U86 --- U85 --- U84 --- UB3 --- UB2 --- UBL
MSB <= === mm e mm e LSB

Time/State Storage RAMs - 24 bit

U70 --- U89 --- U8 --- UBT --- U6 --- U6S
MSB <= === m e e e LSB

4-163. Signature Analysis Path. Use Loop E Signatures.

a. If not all of the Counter output signals fail, depending on
failure, check:

CNTO-3..... U112, 114, 106, 65, 81.
CNTL-T..... U112, 114, 106, 65, 82.
CNT8-11....U112, 114, 106, 67, 83.
CNT12-15...U112, 114, 106, 68, 8Y.
CNT16-19...U112, 114, 106, 69, 85.
CNT20-23...U112, 114, 106, 70, 86.
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b. If all of the bits fail, check:

U111, 113, 108, 109, 112, 14, 55, 76, 93, 94, 95, 88, 110,
1069 107, 989 724, 659 66, 67’ 689 69, 70, 81, 823 83a 8)49 85a
86.

4-164. OCCURRENCE COUNTER.

4-165. A failure indicates an error in counting occurrences of a
trigger in the occurrence counter or lockout circuit.

4-166. How. The control word is set so that AME1l and AME2 are
configured as the trigger resource, and the Occurrence Counter is
loaded with zero. The State Recognition RAMs are loaded with a 'don't
care trigger' for resource AME2 so that the Occurrence Counter incre-
ments each time it is clocked. The analyzer is put into the 'run’
mode and the Occurrence Counter is clocked 65,535 times. At this
time, the Occurrence Counter should be set at FFFFH, and the carry
flag (H/OCC) of this counter should be reset. The flags are read to

make sure that a Trace Point has not occurred.

4-167. After this check, the Occurrence Counter 1is clocked again,
which should cause H/OCC +to become set, and produce a Trace Point.
The Occurrence Counter is then loaded with 65,534 and the State Recog-
nition RAMS are loaded with a 'never trigger' specification for AME1l
and AME2, and a 'don't care' specification for Range. Because Range
was not configured as the trigger resource, it should not cause an
increment of the Occurrence Counter.

4-168. To verify this, the Occurrence Counter is clocked twice and
then checked to make sure it did not increment. The control word is
then set so that Range is the trigger resource. The Occurrence Count-
er is clocked twice which should cause a carry and resulting setting
of the Trace Point Flag. Any discrepency in any of the above tests is
indicated as a failure.

Occurrence Counter - 16 bit

U87 --- U121 --- U104 --- U103
MSB <--=-=-=-==mmmmmmmemo LSB

4-169. Signature Analysis Path. Use Loop E signatures and check:
u111, 113, 108, 109, 77, 112, 72, 98, T4, 55, 107, 87, 121,
104, 103, u1.

4-170. STORE QUALIFICATION.

4-171. How. The store qualification logic is tested by verifying

that a false signal keeps a nontrigger state (everything but Trace

Point) from being stored and that a true signal causes these states to

be stored. All combinations of sources for store qualify and trigger
are tested.
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4-172. The State Recognition RAMs are loaded with a ‘'never trigger'
and a 'never store' specification. First, Range and then AME1l and
AME2 are configured by the control word as the storage qualification
resource. Because the Memory Address Counter (MAC) is used to indi-
cate the number of stored states, it is also used to verify storage
qualification. With the above configuration, the MAC is clocked and
then checked to see if it incremented. If it did, a failure is indi-

cated at the bit 0 position of the error display.

4-173. The control word is then configured so that first AME1l and
AME2 1is the trigger resource and then Range is the trigger resource.
The State Recognition RAMs are loaded with a 'don't care' specifica-
tion, first for AME1l and then Range. For each case the MAC is clocked
in conjunction with a trigger state and a nontrigger state. The MAC
should have incremented only once, indicating a storage of the trigger
state. If the MAC is not set at 1, then a failure is indicated in the
bit 1 position of the error display.

4-1T4. The control word is then set such that AME1l and AME2 are the
storage qualification resource and Range is the trigger resource. The
State Recognition RAMs are loaded with 'don't care' for AME1l and
'never' for AME2 and Range. The MAC is then locked and should have
incremented; if not, a failure is indicated in the bit 2 position of
the error display. The State Recognition RAMs are then loaded with
'don't care' for AME2 and 'never' for AME1l and Range. The MAC is
clocked and should increment; if not, a failure is indicated in the
bit 3 position of the error display.

4-175. The control word is then set so that Range is the storage
qualification resource and AMEl1 and AME2 are the trigger resource.
The State Recognition RAMs are loaded with 'don't care' for Range and
'never' for AMEl1l and AME2. The MAC is clocked and should increment;
if not, a failure is indicated in the bit U4 position of the error
display.

4-176. Results. Errors are decoded as follows:

Hex Binary Error condition
xx = 0000 0000 None
000- ---1 Store Qualification is ON when it should be OFF
000~ --1- Only Trigger Stored check fails
000- -1-- AME1 Store Qualify check fails
000~ 1--- AME2 Store Qualify check fails
0001 ---- Range Store Qualify check fails

4-177. Signature Analysis Path. Use Loop E Signatures and check:

U111, 113, 108, 109, 77, 112, T4, 75, 98, 100, 110 80, 107,
61, k1, 55, 88, 9k, 95.
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4-178. TRACE POINT.

4-179. How. The State Recognition RAMs are loaded with 'never trig-
ger' and 'never store' specification. The analyzer is put into 'run'
mode and is sent trace states. The analyzer is then halted and both
the Trigger Enable Point Flag (H/TEP) and the Trace Point Flag (H/TP)
are checked to make sure they were not set. If either were then a
failure is indicated.

4-180. The State Recognition RAMS are then loaded with ‘'don't care
trigger' and ’'never store' specification. The analyzer is then put
into 'run’' mode and is sent trigger states. The analyzer is then
halted and the flags H/TEP and H/TP are checked again. They both
should now be set, otherwise a failure is indicated.

4-181. The State Recognition RAMs are then 1loaded with a 'never
trigger', and a ‘'don't care store' specification and the flags are
reset. The analyzer is then put into 'run’' mode and is sent trace
states. The analyzer is then halted and the flags H/TEP and H/TP are
again checked. Both should be reset, otherwise a failure is indicat-
ed.

4-182. Results. Errors are decoded as follows:

Hex Binary Error condition
x = 0000 None
00-1 H/TP, Trace Point flip-flop error
001- H/TEP, Trigger Enable Point flip-flop error

4-183. Signature Analysis Path. Use Loop E Signatures and check:

vi1i1, 113, 108, 109, 77, 112, 72, T4, 75, 98, 100, L1, 55.

4-184. MEASUREMENT COMPLETE.

4-185. Failure indicates the Measurement Complete flip-flop did not
detect/store the Memory Index Counter overflow.

4-186. How. The State Recognition RAMs are 1loaded with a ‘'don't
care trigger' and a 'store-qualify’' specification so that Measurement
Complete occurs. The analyzer is reset and the Memory Index Counter
(MIC) is loaded with 255 so Measurement Complete occurs at Trace
Point. The analyzer is then put into 'run' mode followed by a check
of the Measurement Complete Flag (H/MC). If it is not reset, then a
failure is indicated. The analyzer is then clocked, followed by
another check of H/MC. If it is not set at this point, then a failure
is indicated.

4-187. Signature Analysis Path. Use Loop E signatures and check:

U111, 113, 108, 109, 77, 112, 88, T4, 75, 98, 100, 110, 80,
107, 61, 41, 55, 94, 95.
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4-188. IMB TEST DISPLAY.

4-189. Purpose. This display shows the two IMB test categories
available and their test results. Use the display to review test con-
ditions or to select an individual test for more detailed review or
further execution. The External Stimulus test only appears when
another wide logic analyzer is in the card cage and has been selected
for external stimulus.

Analysis Performance Verification
i6 Bit Emulation Analysis in card slot # ©

AIME Tests

Test Cateqgory # Failures ¥ Tests
Internal Stimulus 0 0

External Stimulus 0 0

STATUS: Awaiting command 16122

end cycle next test _select

Figure 4-13. IMB Display

4-190. Running the IMB Tests. Press the <Cycle> softkey to run both
the test categories shown; execution time is less than on second
per iteration. To stop the iterations press the <Cycle> softkey again.

4-191. Using the IMB Results. The # Failures column shows the
total number of errors detected during the tests. Determine the
specific cause of the error by reviewing the failed test category in
detail; it 1is reached by moving the highlight 1line to the test
category and pressing the <Select> softkey.

L-%0



Performance Tests - Model 64302A

4-192. IMB INTERNAL STIMULUS TEST DISPLAY.

4-193. Purpose. The six tests shown indicate the board's ability to
drive and receive IMB signals. Use the display to review test results
in detail or to execute the tests.

Analysis Performance Verification
16 Bit Emulation Analysis in card slot % 8

AIME ~-- Internal Stimulus Tests
Test Error Codes: Present Cumulative ¥ Fail # Test
AIME Disconnect (Module Reset)........... 00 v.vvus 00 ...... 0 0
ALME Master Enable (LME) ... ..o 0
AIME Trigger Enable (LTE) .. v i i iu iy 0
AIME Trigger (HTR) ... . i i i i e 0
Internal Trigger LOCKOUT . v et o nie s anns 0
Trigger Enable Point.........oovvivunian [ 0 .o 0

STATUS: Awaiting command

start

Figure L4-1L4. IMB Internal Stimulus Display

4-194. Running the IMB Internal Stimulus Tests. Press the <Start>
softkey to begin. The tests continue until the <Start> softkey is
pressed again. Execution time is less than one second per iteration.

4-195. Using the IMB Internal Stimulus Results. The total number of
errors detected during the tests is shown in the # Fail column. Each
error code in the Present column represents a single failure
encountered during the last iteration. Each error code in the
Cumulative column represents the sum of all errors detected during the
test. Cumulative error codes that differ from Present error codes
indicate multiple, or intermittent errors. When the error codes are
the same the errors are systematic.
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4-196. IMB DISCONNECT.

4-197. How. The analyzer is put into 'halt’ mode and the control
word 1is set so that all IMB functions are off. The State Recognition
RAMS are then loaded with a 'never trigger' specification and the an-
alyzer is reset and then put into 'run' mode. The Trace Point (H/TP),
IMB Trigger Enable (H/TEF), IMB Trigger (H/XTR), Trigger Enable Point
(H/TEP), and Run/Halt (H/RUN) flags are checked. Any discrepency
against the expected state of these flags are indicated as a failure.
The analyzer is then put into the 'halt' mode and then Run/Halt flag
is checked to make sure it is reset.

4-198. Results. Errors are decoded as follows:

Signal
Hex Binary in Error Source
xx = 0000 0000 None
000- ---1 H/TP uT72-7
000- --1- H/TEF U39-3
000- -1-- H/TR U24-4
000- 1--- H/TEP uT72-9
0001 ---- H/RUN Uk1-3

4-199. Signature Analysis Path. Use Loop F Signatures.

a. If H/TP (Trace Point Flag), check:
U108, 109, 111, 113, 77, 98, 72, T1.

b. If H/TR (AIMB Trigger Flag), check:
vi08, 109, 111, 113, 77 98, 24, 72, 1, 19, 3.

c. If H/TEP (Trigger Enable Point Flag), check:
vi08, 109, 111, 113, 77, 98, T4, 72, T1.

d. If H/RUN (Run/Halt Flag), check:
vio8, 109, 111, 113, 77, 112, 41, 5, 88, 71, 61, 107, 115, 6.

4-200. IMB MASTER ENABLE.

4-201. Failure indicates a stuck EL/ME line or problem with the ECL/
TTL translators or associated selection ciruitry.

4-202. How. The control word is set so that EL/ME is both driven and
received, and the State Recognition RAMs are loaded with a 'never
trigger' specification. The analyzer is reset and then put into the
'run’ mode, followed by a check of the Run/Halt Flag. If it is not
set then a failure is indicated. The analyzer is then put into the
‘halt' mode and the Run/Halt Flag is checked again. If it is not
reset then a failure is indicted.

4-203. Signature Analysis Path. Use Loop F signatures and check:
U108, 109, 111, 113, 77, 112, 41, 19, 24, 59, 5, 88, 71, 61,
107, 115, 6, 98, Th.
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4-204. IMB TRIGGER ENABLE.

4-205. Failure indicates a stuck EL/TE line or problem with the ECL-
TTL translators, the ECL flip-flop that stores the EL/TE levels, or
associated selection circuitry.

4-206. How. The control word is set so EL/TE is received and the
State Recognition RAMs are loaded with a 'never trigger' specifica-
tion. Note that undriven IMB signals are pulled low. The analyzer is
then reset followed by a check of the IMB Trigger Enable Flag (H/TEF).
If H/TEF is not reset, a failure is indicated. A PV strobe is then
sent which should set H/TEF. If it is not, a failure is indicated.
The analyzer is then reset followed by another check of H/TEF, which
should now be reset. If it is not, a failure is indicated.

4-207. Signature Analysis Path. Use Loop F signatures and check:

u108, 109, 111, 113, 77, 98, 39, 72, 1, 19, 3, T4, 55.

4-208. IMB TRIGGER.

4-209. Failure indicates a stuck EH/TR line or a problem with the
ECL/TTL +translators, the ECL flip-flop that stores EH/TR levels, the
EH/TR lockout circuit, or associted circuitry.

4-210. How. The control word is set so that the IMB trigger is re-
ceived and the State Recognition RAMs are loaded with a 'don't care
trigger' specification. The analyzer is reset followed by a check of
the EH/TR flag which should be reset. If not, a failure is indicated.
A PV strobe is sent followed by another check of the EH/TR flag which
should still be reset. If not, a failure is indicated.

4-211. The control word is then set so that EH/TR is driven. The
analyzer is reset and then two PV strobes are sent; the first to set
Trace Point and drive the EH/TR line high and the second to latch the
state on the EH/TR line into the EH/TR flag. The control word is then
changed so that EH/TR is received. If it is not set, then a failure
is indicated. Two more PV strobes are sent to check out the EH/TR
flag lockout feed-back. If it does not stay set, then a failure is

indicated. Finally, the analyzer is reset followed by another check
of the EH/TR flag which should be reset. If not, a failure is indi-
cated. The EH/TR flag is checked by checking the status of the IMB

External Trigger Flag (H/XTR).
4-212. Signature Analysis Path. Use Loop F Signatures and check:

u108, 109, 111, 113, 77, 98, 24, 72, 1, 19, 3, T4, 55.
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4-213. INTERNAL TRIGGER LOCKOUT.

4-214. Failure indicates the EL/TE is failing to inhibit triggering;
for example, not setting Trace Point or decrementing the Occurrence
Counter.

4-215. How. The control word is set so that EL/TE is both driven and
received and AME1l or AME2 is the trigger resource. The State Recogni-
tion RAMs are loaded with a 'don't care trigger' specification. The
Memory Index Counter 1is loaded with 0 so that Measurement Complete
does not occur during the test and the Occurrence Counter is loaded
with 65,535 so that a single trigger will cause a Trace Point.

4-216. The analyzer is reset and then two PV strobes are sent, the
first to latch the state of the EL/TE line into the EL/TE 1latch and
the second to make sure that a trigger is locked out from setting the
Trace Point Flag. The Trace Point Flag is checked and should be
reset. If not, a failure is indicated. The control word is then
changed to make Range the trigger resource and the sequence of events
explained in the last paragraph are executed again.

4-217. Signature Analysis Path. Use Loop F signatures and check:

U108, 109, 111, 113, 77, 112, k1, 19, 24, 59, 5, 88, 72, T1,
61, 107, 115, 6, 98, T4, 9L, 95.

4-218. TRIGGER ENABLE POINT.

}4-219. How. The control word is set for a separate Trigger Enable
Point and the State Recognition RAMs are loaded with a 'don't care
trigger' specification. The Memory Index Counter is loaded with 0 so
that Measurement Complete does not occur during the test, and the
Occurrence Counter is loaded with 65,535 so that a single trigger can
cause a Trace Point.

4-220. The analyzer is reset and a PV strobe is sent, which should
set Trigger Enable Point Flag but not the Trace Point Flag. These
flags are then checked and any discrepency is indicated in the appro-
priate bit position of the error display. Two more PV strobes are
sent followed by another check of these +two flags. Any change of
their state is shown in the appropriate bit position of the error dis-

play.
4-221. Results. Errors are decoded as follows:

Hex Binary Error condition
x = 0000 None
00-1 Trace Point flip-flop error
001- Trigger Enable Point flip-flop error

4-222, Signature Analysis Path. Use Loop F signatures and check:
vi08, 109, 111, 113, 77, 112, 41, 19, 24, 59, 5, 88, 72, T1,
61, 107, 6, 98, Th, 9k, 95.
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4-223. IMB EXTERNAL STIMULUS TEST DISPLAY.

4-224. Purpose. The four tests on this display show the board's
ability to receive IMB signals from another board. This screen only
appears when another board which uses IMB functions is installed in
the card cage. Another wide logic analyzer can be used. The analyzer
being tested is referred to as the test module and the stimulus board
is referred to as the stimulus module.

Analysis Performance Verification
L6 Bit Emulation Analysis in card slot ¥ g

AIME ~- External Stimulus Tests

Test ¥ Fail # Test
AIME Master Enable (LME). ... . it 0 0

ALME Trigger Enable (LTE) ... i i 0
AIME Trigger (HTR) . i e v 0

AIME Gated Master Clock (GMC). .. .oy 0

STATUS: Awaiting command

start

Figure L4-15. IMB External Stimulus Display

4-225. Running the IMB External Stimulus Test. Press the <Start>
softkey to Dbegin; the tests continue until the <Start> softkey is
pressed again. Each iteration takes less than one second.

4-226. Using the IMB External Stimulus Results. The total number
of errors detected during the tests is shown in the # Fail column.
Each error code in the Present column represents a single failure
encountered during the last iteration. Each error code in the
Cumulative column represents the sum of all errors detected during the
test. Cumulative error codes that differ from Present error codes
indicate multiple, or intermittent errors. When the error codes are
the same the errors are systematic.
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4-227. IMB MASTER ENABLE.

4-228. Failure indicates a problem communicating with an external
module over the IMB EL/ME line.

4-229. How. This set of tests checks communication over the EL/ME
line. First, EL/ME is driven by the analyzer under test with EL/ME
being monitored by the stimulus module. Then, EL/ME is received by
the analyzer under test while the stimulus module drives EL/ME to the
requested state.

4-230. The control word is set so the test module drives EL/ME and
the State Recognition RAMs are loaded with a 'don’'t care trigger'
specification. The analyzer is reset and the state of EL/ME is
checked from the stimulus module, which should be high. If not, an
EL/ME failure is indicated. The test module is then put into the
‘'run’ mode and again the state of EL/ME is checked from the stimulus
module, which now should be low. If not, a EL/ME failure is indicat-
ed.

}4-231. The analyzer is then put into the 'halt’' mode. The type of
stimulus module 1is checked to make sure it has the capability to
receive EL/ME. If it doesn’'t, then all failure information is dis-
carded for this test. The type of stimulus module is checked to make
sure that it has the capability to drive EL/ME. If it doesn't then
the rest of this test is skipped. If it does then the control word is
set so that EL/ME is received by the test module and the State Recog-
nition RAMs are loaded with a 'never trigger' specification.

4-232. The analyzer is reset and the stimulus module is set to drive
EL/ME low. The analyzer is put into the 'run' mode and the Run/Halt
Flag is checked to make sure that it is set. If not a EL/ME failure
is indicated. The stimulus module is then set to drive EL/ME high.
The Run/Halt Flag is checked again which should now be reset. If not
a EL/ME failure is indicated. The control word on the test module is
then set so that EL/ME is no longer received; it does nothing. The
Run/Halt Flag is checked and should be now set. If not a EL/ME fail-
ure is indicated.

4-233. IMB TRIGGER ENABLE.

4-234, Failure indicates a problem communicating with an external
module over the IMB EL/TE line.

4-235. How. This set of tests checks communication over the EL/TE
line. First, EL/TE is driven by the analyzer under test with EL/TE
being monitored by the stimulus module. Then, EL/TE is received by
the analyzer under test while the stimulus module drives EL/TE to the
requested state.

4-236. The Occurrence Counter is loaded with 65,535 so that one trig-
ger causes a Trace Point. The control word is set so that the test
module drives EL/TE and the State Recognition RAMs are loaded with a
‘don't care trigger' specification. The analyzer is reset and the

4-46



Performance Tests - Model 64302A

state of EL/TE is checked from the stimulus module, which should be
high. If not, an EL/TE failure is indicated.

4-237. A PV strobe is then sent which should cause a Trace Point and
drive EL/TE 1low. The state of EL/TE is checked from the stimulus
module. If EL/TE is not low, a failure is indicated. The stimulus
module is then checked to make sure it has the capability to receive
EL/TE. If not any failure infromation gathered thus far is discarded.

4-238., The stimulus module is checked to make sure it has the
capability to drive EL/TE. If it doesn't, then the rest of this test
is not executed. If it does, the control word on the test module is
set so EL/TE is received, and the State Recognition RAM are loaded
with a 'never trigger' specification.

4-239. The analyzer is reset and the stimulus module is set to drive
EL/TE 1low. A PV strobe is sent to clock the state of EL/TE into the
EL/TE flip-flop. The Trigger Enable Flag is read and should be set.
If not, a EL/TE failure is indicated. The stimulus module is then set
to drive EL/TE high. A PV strobe is sent to clock the state of EL/TE
into the EL/TE flip-flop. The Trigger Enable Flag is checked and
should be reset. If not a EL/TE failure is indicated.

4-240. IMB TRIGGER.

4-241., Failure indicates a problem communicating with an external
module over the IMB EH/TR line.

4-242, How. This set of tests checks communication over the EH/TR
line. First, EH/TR is driven by the analyzer under test with EH/TR
monitored by the stimulus module. Then, EH/TR is received by the an-
alyzer under test while the stimulus module drives EH/TR to the re-
quested state.

4-243, The Occurrence Counter is loaded with 65,535 so only one trig-
ger is needed for Trace Point. The control word is set so that the
test module is driving EH/TR, and the State Recognition RAMs are load-
ed with a 'don't care trigger' specification. The analyzer is reset
and then a PV strobe is sent which should set the Trace Point Flag.
This is checked through the stimulus module. If EH/TR is not high,
then an EH/TR failure is indciated.

4-24Y4, The analyzer is reset and again the state of the EH/TR is line
is checked through the stimulus module. If it is not 1low, then an
EH/TR failure is indicated. The type of stimulus module is then
checked to make sure it has the capability to receive EH/TR. If not
then the failures gathered are discarded.

4-245, The type of stimulus module is also checked to make sure it
can drive EH/TR. If it cannot, then the rest of this test is not per-
formed. If it does, the control word on the test module is set to
recieve EH/TR, and the State Recognition RAMs are loaded with a ‘'never
trigger' specification. The analyzer is reset and the stimulus module
is set to drive EH/TR line high. A PV stobe is sent to the test
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module to clock the EH/TR flip-flop. The IMB External Trigger Flag
(H/XTR) is read and should be set. If not, an EH/TR failure is in-
dicated. Another PV strobe is sent to clock the state of a trigger
into the Trace Point Flag. The Trace Point Flag is checked and should
be high. If not a EH/TR failure is indicated.

4-246. The control word on the test module is changed so that EH/TR
is no longer received; it does nothing. The IMB External Trigger Flag
is checked and should be reset. If not, an EH/TR failure is indicat-
ed. The control word on the test module is changed so that EH/TR is
again received. The stimulus module is set to drive EH/TR low. The
analyzer is reset and then a PV strobe is sent to clock the IMB Ex-
ternal Trigger Flag. This flag is checked to make sure that it iis
low. If not, an EH/TR failure is indicated.

4-247. 1IMB GATED MASTER CLOCK.

4-248. Failure indicates a problem sending L/ANAL clock signals to an
external module over the IMB GMC line.

4-249. How. The following test verifies that analysis clocks can be
sent out over the GMC line. Note that this test is not performed when
another analyzer is selected as the IMB stimulus module. A stimulus
module that can receive GMC and can count pulses is required for this
test, otherwise this test is skipped.

}4-250. The control word is set so that the test module is driving the
GMC line. The stimulus module is set to expect 255 clock pulses. The
255 PV strobes are then sent via the test module over the GMC line.
The stimulus module is checked to make sure it received the expected
255 clock pulses. If more or less, a GMC failure is indicated.

HEARRRHRRUKRRNRNNNNNN NOTE HRBWRWHHNWWHWRNNNNNN%

All four of the above failures can be caused
by the analyzer under test, the connecting
cables, or the external module.

* k% ¥ ¥ ¥
* * % * %
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4-251. TIME/STATE COUNTER TEST DISPLAY.

4-252. Purpose. This display shows the two counter test categories
available and their test results. Use the display to review test con-
ditions or to select an individual test for more detailed review or

futher execution.

Analysis Performance Verification
16 Bit Emulation Analysis in card slot % 8

Time/State Counter Tests

Test Category # Failures # Tests
Counting Time 0 0

Counting States 0 0

STATUS!: Awaiting command

end cycle next_test _select

Figure 4-16. Time/State Counter Display

4-253. Running the Time/State Counter Tests. Press the <Cycle>
softkey to run both the test categories. The tests continue until the
<Cycle> softkey is pressed again. Each iteration takes less than one
second.

4-254. Using the Time/State Counter Results. The # Failures column
shows the total number of errors detected during the tests. Determine
the specific cause of the error by reviewing the failed test category
in detail; it is reached by moving the highlight line to the test cat-
egory and pressing the <Select> softkey.
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4-255. COUNTING TIME TEST DISPLAY.

4-256., Purpose. Shown on the display are two tests that indicate
the board's ability to correctly count time increments during analy-
sis. Use the display to execute the tests or to review test results
in detail.

Analysis Performance Verification
16 Bit Emulation Analysis in card slot # 8

Time/State Counter -— Counting Time Tests

Test $ Fail * Test
BT T 0 0

TAme SAMPLE .« o s 0

Counter Valuve = 000000

STATUS: Awaiting command

end start

Figure 4-17. Counting Time Display

4-257. Running the Counting Time Tests. Press the <Start> softkey
to Dbegin; the tests continue until the <Start> softkey is pressed
again. Time for each iteration is less than one second.

4-258. Using the Counting Time Results. The total number of errors
detected during the tests is shown in the # Fail column.

4-259. INHIBIT.

4-260. Failure indicates the divide-by-16 counter is not being dis-
abled via H/TCE when the analyzer is in the halt mode.

4-261. How. This test is performed immediately after the Time Sample
test. The time value read there is saved and the analyzer is halted.
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The background 1line (L/BKG) should be high so that the Run/Halt Flag
has full control over the time count inhibit function. A time of at
least 640 ns is waited by the host CPU so that at least one time tick
can occur if the inhibit function was not working. A PV strobe is
sent to write the data from the Time/State Counters into the Time/
State RAMs. This value is read from the Time/State RAMs and compared
to the value saved earlier. If the two values are not the same then
an inhibit failure is indicated.

4-262. TIME SAMPLE.

4-263. Failure indicates an error in the count time synchronizer,
divide-by-16, or associated circuitry (if Count States tests pass).
The Time Sample test fails when the counter value, after a specified
time, is not between 100000H and 1FFFFFH (1,048,576 and 2,097,151)
inclusive. When a failure occurs, the screen displays below the Time
Sample test, 'Counter Value = xxxxxx'.

4-264. How. If an emulator is connected to the analyzer (via emula-
tion bus cables) then the type of emulator is checked to see if it is
an 8080, 8085, Z80, or 6800 and that emulation memory is present. If
one of these emulators is present then an appropriate program is load-
ed into emulation memory and the emulator is released to run that
program. This ensures that the background line L/BKG, is high, allow-
ing the Time/State Counter to count. If none of these emulators are
present then this section of the test is skipped.

4-265. The Memory Index Counter (MIC) is loaded with 0 so that the
Measurement Complete Flag is not set during the test. The control
word is set for time counting and the State Recognition RAMs are load-
ed with a 'never trigger', 'never store' specification. All option
slot interrupts are disabled and the analyzer is reset.

4-266. The analyzer is put into the 'run’' mode and then the host CPU
waits for 1 second. After that time the Memory Address Counter (MAC)
is set to 0 and a PV strobe is sent to write the data from the Time/
State Counter into the the Time/State RAMs , location 0. The value
stored in these RAMs is read to make sure it lies between 100000 and
1FFFFFH (1,048,576 and 2,097,151). If it does not, a time sample
failure is indicated and the value that was read is displayed. Both
the anlayzer and emulator are then reset.

4-267. EIGHT BIT EMULATORS.

4-268. The Time Sample test fails when an 8 bit emulator is connected
to the analyzer but without emulator memory. When this is the only
test that fails, remove the emulator bus cables and rerun the test.

4-269. This is because 8 bit emulators use a background memory for-
mat for executing emulator commands, while 16 bit emulators use a
monitor which is located in foreground memory. Eight bit emulators,
while in background memory, inhibit Time/State Counting.
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4-270. COUNTING STATES TEST DISPLAY.

4-271. Purpose. The five tests on this display show the analyzer's
capabilities to count emulator states. Use the display to run the
tests or to review test results in detail.

Analysis Performance Verification
i6 Bit Emuvlation Analysis in card slot # 8

Time/State Counter ~-- Counting States Tests
Test Error Codes: Present Cumulative ¥ Fail ¥ Test
Time/State Counter Reset............. 600000 .. 0000060 ...... 0
Overflow ReSET . v it i v i i i i i i 0
Time/State Counter Increment......... 000000 000000 ...... 0
Overflomw. . v i e e 0
RAM Address (Count Storage).............. 00 ... .. 00 ..., 0

STATUS: Awaiting command

end start

Figure U4-18. Counting States Display

4-272. Running the Counting States Tests. Press the <Start> softkey
to begin; the tests continue wuntil the <Start> softkey is pressed
again. Each iteration takes about one minute.

4-273. Using the Counting State Results. The total number of errors
detected during the tests is shown in the # Fail column. Each error
code in the Present column represents a single failure encountered
during the last iteration. Each error code in the Cumulative column
represents the sum of all errors detected during the test. Cumulative
error codes that differ from Present error codes indicate multiple, or
intermittent errors. When the error codes are the same the errors are
systematic.
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4-274. TIME/STATE COUNTER RESET.

4-275. How. The analyzer is put into the 'halt’' mode and reset so
that the Time/State Counter is cleared. A PV strobe is sent to write
this zero count in the Time/State Counter into +the Time/State RAMs.
This 24 bit value is read from the RAMs and checked to make sure it is
zero. If not, a failure is indicated in the appropriate bit of the
error display.

4-276. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xxxxx= 0000 0000 0000 0000 0000 0000 None
----------------------- 1 CNTO U81-1Yy
=== ==-= -=-- ---- ---- --1- CNT1 U81-13
=== ===~ ==e- -~-- ---- -]1--  CNT2 U81-12
-------------------- 1--- CNT3 U81-11
------------------- 1 ---- CNT4 U82-1Y4
=== -=== =-== -~-- --]1- ----  CNTS U82-13
------------------------ CNT6 U82-12
---------------- 1--- ---- CNTT U82-11
--------------- 1 ---- ---- CNT8 U83-1k
-==- ==== -=-- --]1- ---- ----  CNT9 U83-13
=== ===~ --=-- -]1-- ---- ----  CNT1O0 U83-12
------------ 1--- ---- ---- CNT11 U83-11
----------- 1 ---- ---- ----  CNT12 U8Y4-1Y
---- ---- --1- ---- ---- ----  CNT13 U8Y4-13
=== ==-= -1-- ---- ---- ----  CNT1Y4 U8y-12
-------- 1--- ---- ---- ---- CNT15 U8y-11
------- 1 ---- ---- -=-- ----  CNT16 U85-1Y4
==== ==1- ===~ ---- --=- ----  CNT17 U85-13
---- -1-- ---- ---- ---- ----  (CNT18 U85-12
-=== 1= mmmm mmmm mmee eee CNT19 U85-11
===l =--= mmmm mmmm mmem eeee CNT20 U86-14
--1- -~-- -=-= =--- ---- ----  (CNT21 U86-13
-l-- =--= -=-- —--- ---- ---- CNT22 U86-12
R eI LR TR CNT23 U86-11

Time/State Counter - 24 bit

U86 --- U85 --- U84 --- UB3 --- UB2 --- UB1
MSB <---mm-m = mmmmmmmm o ooooo LSB
Time/State Storage RAMs - 24 bit

U70 --- U69 --- U68 --- UET --- U6 --- U65
MSB <--=-=== = mm oo LSB
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4-277. OVERFLOW RESET.

4-278. Failure indicates the Overflow flip-flop did not reset when a
module reset command was given.

4-279. How. The analyzer is reset to clear the counter overflow
flag, H/OV, and then the status of this flag is checked. If it is not
reset, then on Overflow Reset failure is indicated.

4-280. TIME/STATE COUNTER INCREMENT.

4-281. This test determines if the Time/State Counter can properly
increment through its entire range. This test supplements the Count
State test which is contained in the Run Mode tests.

}4-282. How. The control word is set for counting states and the
State Recognition RAMs arer loaded with a 'don't care’' for count qual-
ification. This allows the Time/State Counter to increment. The an-
alyzer is reset to make sure the Time/State and Memory Address
Counters are zero.

4-283. PV strobes are then sent to increment the Time/State Counter
to F80001H (16,252,930). After every 8000H (32,768) strobes, the most
significant bits of Time/State Counter (which have been written in the
Time/State RAMs) are checked. Any discrepencies are indicated as
failures in the appropriate bit of the error display.

4-284. Then, TOOOOH (458,752) more PV strobes are sent to increment
the counter to FFO0001H (16,711,682). After every 10000H (65,536)
strobes the lower three bits of the most significant bit of the Time/-
State Counter are checked. Any discrepencies are indicated as fail-
ures in +the appropriate bits of +the error display. Then, FFOOH
(65,280) more PV strobes are sent to increment the counter to FFFFO1H
(16,776,962). After every 255 strobes the middle byte of the Time/
State Counter is checked. Any discrepencies are indicated as failures
in the appropriate bits of the error display.
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4-285. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xxxxx= 0000 0000 0000 0000 0000 0000 None
----------------------- 1 CNTO U81-1Y4
M mmee meee m--- ---- --1- CNT1 U81-13
s mmee mmee me-- —--- -1--  CNT2 U81-12
-------------------- 1--- CNT3 U81-11
------------------- 1 ---- CNT4 U82-14
mmm= mmee m-e- -==- --1- ---- (CNT5 U82-13
mmem mmem mmee eee- 2]-- ----  CNT6 U82-12
---------------- 1--- ----  CNTT U82-11
--------------- 1 ---- ----  CNT8 U83-1k
=== --=- -=-- --1- --=-- ----  (CNT9Q U83-13
---= -=== === =]-- ---- ----  (CNT10 U83-12
------------ 1--- ---- ---- CNT11 U83-11
........... 1 ---- =--= ----  (NT12 U8L4-14
--== === --1- ---- -=== ---- (CNT13 U8Y4-13
meme mme slo= =-- —-- —--— CNT1L UB4-12
-------- 1--- -=-= =-=-= ----  CNT15 U8L4-11
------- 1 ---- ---- ---- ----  CNT16 U85-14
---- --1- --== =-=- ---- ----  CNT17 U85-13
--=- -1-- ---- ---- ---- ---- CNT18 U85-12
i e L L R T L e CNT19 U85-11
e B CNT20 U86-14
--1- ==== === === ---- ----  (CNT21 U86-13
-1-- ---- -=== ~ee- -ew- ----  (CNT22 U86-12
1--- ===~ === mmem —eme —me- CNT23 U86-11

Time/State Counter - 24 bit

U86 --- U85 --- UBY --- UB3 --- U82 --- UBL
MSB <==--m=mmmmmmmmmmmmmm e LSB

Time/State Storage RAMs - 24 bit

U70 --- U69 --- U8 --- U6T --- U6 --- U65
MSB <-----=m=-mem o emecceeme——aaas LSB

4-286. OVERFLOW.

4-287. Failure indicates the Overflow flip-flop did not detect/store
an overflow by the Time/State Counter while counting states.

4-288. How. From the Time/State Counter Increment test the present
count value should be at FFFFO1H (16,776,692). Then, 254 more PV
strobes are sent to increment the counter +to FFFFFFH (16,777,216).
The overflow flag (H/OV) is checked to make sure it is reset. If it
is not then an Overflow failure is indicated. One more PV strobe is
then sent followed by another check of the overflow flag. If it is
not now set, then an Overflow failure is indicated.
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4-289. RAM ADDRESS (Count Storage).

4-290. How. Incorrect addressing by a Time/State RAM might not be
detected by previous tests. During the Overflow test the Memory Ad-
dress Counter (MAC) is loaded with successive values from 01H thru FFH
(255) followed by a PV strobe which strores FFFFH (65,535) into the
upper 16 bits of Time/Count RAM. Thus, by the end of the Overflow
test, all 256 RAM locations contain FFFFH in the upper word and the
lower byte contains 00H through FFH.

4-291. The analyzer is reset to clear the Time/State Counter and the
Memory Address Counter. A PV strobe is sent to write the value OOO0OH
into the upper word of the Time/Count RAMs at location OOH. The MAC
is then 1loaded with FFH and another PV strobe is sent to write 0OOOH
into the upper word of the Time/ State RAMs at location FFH. All
other RAM locations should contain FFFFH in the upper word. All
Time/State RAM locations, other than OOH and FFH, are read to make
sure that they contain FFFFH in the upper word. Any discrepency, is
indicated as an error in the appropriate bit of the error display.

}4-292, The analyzer is reset to clear the Time/State Counter and the
Memory Address Counter. Then, PV strobes are sent increment the Time/
State Counter to O000OFFH (255). This value is stored into all loca-
tions of the Time/State RAMs. O000000H is then stored into locations
OOH and FFH of the Time/State RAMs. All locations other than 00H and
FFH are then checked to make sure they contain O0000FFH. Any discrep-
ency is indicated as a failure in the appropriate bit of the error
display.

4-293. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 H/MACO U76-14
---- --1- H/MAC1 U76-13
---- -1-- H/MAC2 U76-12
---- 1--- H/MAC3 U76-11
---1 ----  H/MACY U93-1Y4
--1- ----  H/MACS U93-13
-1-- ----  H/MAC6 U93-12
1--- ---- H/MACT U93-11

4-56



Performance Tests - Model 643024

4-294. EMULATOR STIMULUS TEST DISPLAY.

4-295. Purpose. The seven tests on this display indicate the
board's capability to receive signals from an attached emulator. Use
the display to review test results in detail or to execute tests.

Ananlysis Performance Verification
16 Rit Emulation Analysis in card slot # §

Emulator Stimulus Tests

Test Error Codes: Present Cumulative ¥ Fail ¥ Test
Emulation Address Bus................ 000000 .. 000000 ...... 0
Emulation Data Bus.......oovivvivinin, 0000 .... 0000 ...... 0
Emulation Status BuS. ..o, 00 ... 00 ..., 0

Analysis Trace Point. . . v e e
Analysis Measurement Complete .. ... v v iy 0

System Interrupt at Trace Polnt, ... i 0
System Interrupt at Measurement Complete...... . .ovov v ion 0
STATUS: Awaiting command 16122

start print

Figure 4-19. Emulator Stimulus Display

4-296. Running the Emulator Stimulus Tests. Press the <Start>
softkey to begin. The tests continue until the <Start> softkey is
pressed again. Each iteration takes less than one second.

4-297. Using the Emulator Stimulus Results. The +total number of
errors detected during the tests is shown in the # Fail column. Each
error code in the Present column represents a single failure encoun-
tered during the last iteration. Each error code in the Cumulative
column represents the sum of all errors detected during the test.
Cumulative error codes that differ from Present error codes indicate
multiple, or intermittent errors. When the error codes are the same,
the errors are systematic.
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4-298.
4-299.

HAKRRKRRRRURRERRRA R R% NOTE

* % ¥ ¥ ¥ % x

This display only appears when there is an
8080, 8085, z80, 6800, or 6802 emulator in
ard cage. However, it only runs with
080, 8085, or a Z80 emulator in the

the ¢
the 8
card

cage.

HRERRERRRRRRERRNRNNN

* * £ ¥ 2 X %

HHRAKBRHKRRRRRRAFNRERRBRRRERRRERRRRRNRRRRRN RN RN RN NN

EMULATOR ADDRESS BUS.

Resul

ts.

Hex Binary
xxxxx= 0000

4-58

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

Errors are

0000 0000 0000 0000
_______________ 1
U
N, [
____________ 1---
___________ 1 -=---
P,
S
________ 1--= ~===
_______ 1 mmmm mmmm
cmmm el mmmm —mem
e 2l mmmm e
mmmm L e e
cme] e mmmm e
e
]~ e mm—m -

decoded as follows:

Signal

in error Source

None
L/EAO
L/EA1
L/EA2
L/EA3
L/EA)Y
L/EAS
L/EA6
L/EAT
L/EA8
L/EA9
L/EA10
L/EA11
L/EA12
L/EA13
L/EA1Y
L/EALS

U1k4-3
Ulh-4
Ulk-T7
U14-8
U1lk-13
Ulk-14
Ulk-17
U14-18
U16-3
U16-4
U16-7
U16-8
U16-13
U16-14
U16-17
U16-18



4-300.
4-301.

Hex
XXXX=

4-302.
4-303.

Hex

4-304.
4-305.

board.

4-306.
4-307.

too slow and fails to send the required 256 cycles
seconds.

EMULATOR DATA BUS.

Results.

Binary
0000 0000

EMULATOR STATUS BUS.

Results.

Binary
0000 0000

ANALYSIS TRACE POINT.

Failure indicates Trace Point was

Signal

Signal

Errors are decoded as follows:

in error Source

None
L/EDO
L/ED1
L/ED2
L/ED3
L/EDk4
L/ED5
L/ED6
L/ED7
L/ED8
L/ED9
L/ED10
L/ED11
L/ED12
L/ED13
L/ED1Y
L/ED15

in error Source

None

L/ESO
L/ES1
L/ES2
L/ES3
L/ESY
L/ESS5
L/ES6
L/EST

U12-3
Ul2-4
ul12-7
U12-8
U12-13
Ul2-14
Ui2-17
U12-18

u8-3
U8-4
U8-7
U8-8
U8-13
U8-14
U8-17
U8-18
U10-3
U10-4
U10-7
U10-8
U10-13
U10-14
U10-17
U10-18

Errors are decoded as follows:

not

Performance Tests - Model 6L4302A

set on the analysis

Complete loss of the L/ANAL clock from the emulator is detect-
ed by this test.

ANALYSIS MEASUREMENT COMPLETE.

Failure indicates the L/ANAL clock signal from the emulator is

within 15 milli-
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4-308. SYSTEM INTERRUPT AT TRACE POINT.

4-309. Failure occurs when the emulator does not respond to a break
on Trace Point by sending an interrupt to the system processor.

4-310. SYSTEM INTERRUPT AT MEASUREMENT COMPLETE.

4-311. Failure occurs when the emulator does not respond to a break
on measurement complete by sending an interrupt to the system proces-
sor.

4-312. EMULATOR PV.

4-313. Only the lower 16 bits of the emulator address are tested.
The upper 8 bits can be tested by running a 16 bit emulator perform-
ance verification with the analyzer.
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4-314. ANALYSIS STIMULUS TEST DISPLAY.

4-315. This test is contained within the emulator performance verifi-
cation Tests. Tables 4-1 and 4-2 indicate which emulators have PV
which contain an Analysis Stimulus Test for the wide logic analyzer.

4-316. Purpose. These tests do almost the same checking of circuitry
as the Emulator Stimulus Tests. For example, Figure 4-20 displays the
Analysis Stimulus Subtest which is contained in the 8086 emulator PV.
These subtests indicate the 643024 board's capability to receive
signals from an attached emulator.

B086 Emulation System Pertormance Verification
Analvsis Test

General Furpose Controller with 8086 pod in card slot # 7
Static memory in card slot # © Analyzer in card slot # &

Tests=00048 Failed=00014 History
Analysis Trace: Complete.
Emulation Address Bus: UK CEFFFFH
Emulation Data Eus: 0K FFFFH
Emulation Status Bus: 0K BFH

Analysis Freak: OK MI

STATUS: Test in progress 14:18

print

Figure 4-20. Analysis Stimulus Display (8086 Emulator)

4-317. Running the Analysis Stimulus Tests. Enter the emulation PV
of an emulator which contains this test for the 6L4302A. (Refer to
tables U-1 and U4-2 for this information). Use +the <Next Test>
softkey to highlight the Analysis Stimulus Test. Press the <Start>
softkey to begin. The tests will continue until the <Start> softkey
is pressed again.

4-318. Using the Analysis Stimulus Results. The total number of
errors detected during the tests is shown next to the Failed= entry.
If the test passes, OK is indicated. Errors are indicated by a code
shown to the immediate right of the test names. These codes represent
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a single failure during the last iteration. Each error code in the
History column represents the sum of all errors detected during the
test. History error codes that differ from the present error code
indicate multiple, or intermittent errors. When the error codes are
the same, the errors are systematic.

4-319. ANALYSIS TRACE.
(Not present in all emulator Analysis Stimulus tests.)

4-320. A complete result here indicates that the analyzer has
filled the number of memory locations for which it was configured.

4-321. An incomplete result can mean many things. The analysis clock
signal L/ANAL from the emulator, may not be reaching the analyzer, or
the timing circuitry may not be responding to L/ANAL correctly. Other
components which could contribute to an incomplete Analysis Trace Test
are checked in earlier analyzer PV.

4-322. The following three tests check the analyzers capabilty to
store and unload states which are produced by the emulator. The
emulator is set up to run a program which places known data onto the
emulation bus. Simultaneously, the analyzer is set up for a 'don't
care trigger' specification and then released to collect data. After a
certain amount of time, depending upon the emulation program, the data
contained in the analyzer RAMs is wunloaded and checked against a
table to verify that the data collected was the data sourced. Any
discrepency is indicated as a failure in the appropriate bit position
of the error display.

4-323. Hence, massive errors indicate that data is not being stored
into the RAMs, or is being stored at the wrong address. This could be
caused by a missing clock, emulation bus buffers which are not being
properly enabled, or faults in the State Recognition circuitry. Be
aware that the word/byte select circuitry and U96 of the State Recog-
nition circuitry are checked in this test but nowhere else.

4-324, If not all of the bits are failing this could be an indication
that the appropriate emulation bus latch are not operating correctly.
Be aware that if there is a fault on the analyzer, each type of emula-
tor (which has an Analysis Stimulus test for the 64302A) will probably
indicate a different error code. This is because the data produced by
the emulator and the accompaning comparison table is different for
each emulator.
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4-325. EMULATION ADDRESS BUS.

4-326. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xxxxx= 0000 0000 0000 0000 0000 0000 None

----------------------- 1 L/EAO U1lk-3
meee mmme eeee meee --e- --1- L/EAL U1lh-4
mmmm mmme mmee meee —--- -1-- L/EA2 Ulk-7
-------------------- 1--- L/EA3 U14-8
------------------- 1 ---- L/EA4 U1lk-13
mmee mmee eeee eeee -2]- --=- L/EAS Ulh-1Y
mme= mmee meee meee -]1-- ---- L/EA6 Ulh-17
---------------- 1--- ----  L/EAT U1L-18
--------------- 1 ---- ---- L/EA8 U16-3
mme-- mmee m--- -2]- ---- ---- L/EA9 U16-4
---= mmeme aeee -]-- -=-- ---- L/EA10 U16-7
------------ 1--- ---- ---- L/EA1l U16-8
----------- 1 ---- ---- --=-- L/EA12 U16-13

---- -=-- --1- ---- ---- ----  L/EA13  U16-1k
=== -m-- l-- ---- ---- ---- L/EALL U16-17
-------- 1--- =--- ---- ---- L/EA15  U16-18
------- 1 ---- ---- ---- ---- L/EA16  U18-3
--== =-1- ---- ---- ---- ----  L/EALT  U18-}
---= -1-- ---- ---- ---- -—--  L/EA18  U18-7
e R e e L L/EA19  U18-8
e B et L/EA20  U18-13
--1- ---- ---- ---- ---- --—-  L/EA21  U18-1k
-1-- ---- ---- ---- ---- ---- L/EA22  U18-17
Loms mmmm mmem cmem ooe - L/EA23  U18-18
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4-327. EMULATION DATA BUS.

4-328. Results. Errors are decoded as follows:

Signal

Hex Binary in error Source

xxxx= 0000 0000 0000 0000 None
--------------- 1 L/EDO U8-3
---= -=-= -—-- --1- L/ED1 U8-4
=== =--= ---- -1-- L/ED2 u8-7
------------ 1--- L/ED3 U8-8
----------- 1 ---- L/EDY4 U8-13
-=== ---- --1- ---- L/ED5 U8-14
---- ---- -1-- ---- L/ED6 U8-17
-------- 1--- ---- L/EDT U8-18
——————— 1---- ----  L/EDS8 U10-3
---=- --1- ---- ----  L/ED9 Ul0-Y4
---- -1-- ---- ---- L/ED10 Ul10-7
~mm= le-m e —eem L/ED11 U10-8
-==1 == me- —--- L/ED12 U10-13
--1- =--- ---- ----  L/ED13 U10-14
-1-- ---- ---- ----  L/ED1}4 U10-17
l1--- ---= === - L/ED15 U10-18

}-329. EMULATION STATUS BUS.

4-330. Results. Errors are decoded as follows:

Signal
Hex Binary in error Source
xx = 0000 0000 None
------- 1 L/ESO Ul2-3
---- --1- L/ES1 Ul2-4
---- -1-- L/ES2 U12-7
---- 1--- L/ES3 U12-8
---1 ---- L/ES)k Ul2-13
--1- ---- L/ES5 Ul2-14
-1-- ---- L/ES6 U12-17
1--- ---- L/EST U12-18

4-331. ANALYSIS BREAK.
4-332. Failure occurs when the emulator does not respond to a break

on measurement complete by sending an interrupt to the system proces-
sor.
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SECTION V

ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section describes adjustments and checks required to return
the instrument to peak operating capability after repairs have been
made.

5-3. SAFETY REQUIREMENTS.

5-4. Although this instrument has been designed in accordance with
international safety standards, general safety precautions must be
observed during all phases of operation, service, and repair of the
instrument. Failure to comply with precautions listed in the Safety
Summary at the front of this manual or with specific warnings given
throughout +the manual could result in damage to the equipment or
serious injury or death. Service adjustments should be performed only
by qualified service personnel.

5-5. EQUIPMENT REQUIRED.
a. Logic Development System mainframe with most recent PV software.

b. Extender board.

c. Hewlett-Packard Model 1TU3A oscilloscope or equivalent.

5-6. ADJUSTMENTS.

5-7. This procedure assumes that the 64100A mainframe has been cali-
brated, and all voltages and signals external to the 64302A Wide Logic
analyzer are within specification.

5-8. The calibration for the wide logic analyzer is part of the per-

formance verification stored on the system disc. The stimulus for the
wide logic analyzer comes from CPU.

5-9. PROCEDURE.

a. Turn off power to mainframe.

b. Remove card cage cover and place the analyzer on an extender
board with the extender cables for the emulator connected.

c. Apply power to the mainframe. Enter option_test and press
[RETURN] .

5-1



Adjustments - Model 64302A

d. Type the number of the card slot the wide 1logic analyzer is
located in and press [RETURN].

e. The wide logic analyzer PV will come up. Press the <Calib>
softkey to enter the calibrate mode.

f. Set oscilloscope for:
Alternate sweep, 10 ns per division
Positive (+) trigger on channel A
Vertical sensitivity at 1 volt per division for both channels
(including probe division)
Waveform reference voltage at 1.3 volts

g. Connect oscilloscope channel A to U5 pin 2 and channel B to
U55 pin k.

h. Locate Rl and adjust for 75 ns, channel A rising to channel B
falling.

i. Set oscilloscope sweep for 20 ns per division.

j. Locate R2 and adjust for 140 ns, channel A rising to channel B
rising.

k. Disconnect oscilloscope channel B from US55 pin 4 and reconnect
to US pin 11.

1. Locate R3 and adjust for 150 ns, channel A rising to channel B
rising.

m. Disconnect oscilloscope.

TRIGGER CHANNEL SIGNAL

A L/PV

us, PIN 2 _—
Uss, PIN 4 —— B H/AC

——-—140ns—®
U5, PIN 11 —— B H/EN

150ns —»

Figure 5-1. Wide Logic Analyzer Timing
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Press <Calib.> softkey to leave calibration mode. Perform steps
steps o and p only when BNC outputs require testing.

Press <Next Test> softkey until the Halt Mode test 1is reached,
then press the <Select> softkey to enter the Halt Mode. Press
the <Select> softkey to enter the Control Logic test, then
begin the test by pressing the <Start> softkey.

Connect the oscilloscope to the Port 1 BNC connector on  the
back panel of the mainframe. The output should be the TTL level
signal shown in figure 5-3. Now connect the oscilloscope to the
Port 2 BNC connector. The output should be the TTL level signal
shown. Note that the signals can be inverted from those shown.

Press the <End> softkey until system level returns.

Disconnect oscilloscope and turn off power to mainframe.
Replace analyzer and card cage cover.

PORT 1 BNC R —

— L<—1TO3MS

~¢——60 TO0 80 MS— 9

PORT 2 BNC *—U _U—L

— <«— 1.5 T0 3.5 ms

<+——60 T0 80 ms ——

Figure 5-2. External Port Signals
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Adjustments - Model 643024

INTER MODULE

BUS (IMB)
12 I EDGE CONNECTOR J3
GND TP3 TP2
ONOJONOMS
-t RS —Ri=
—R5— —RE— _ _ _
—R8— —RI— —R1O— —C2— C3— R7— —C4
i b[@ @ ] [ = B B B = =
0N M
2 T 4 " < E s
" =] - > > o -
| i ~ © @ - -
‘_I, b= o 2 =2 p=1
TR Y -ti- —R12— —c1- —R13—
L@ B T
1 ] SE L L] & 'J, & IE
@ o | " M F4 3
35 S Sl s = E) [
g g 5 g
c13- = e : N ”
B & ® 5 B ] [E [
I w0 I~ ®© 4 e paj —-C22-
Ll M Ll Ll =2 P =2
= = = | B = ] &
9
[:4
—-c23— —C24— —Cc25- : 8 0 T !
Bl B || |¢$E_j 8 C > > > |2
N N 4 |
OO q < I
a o | led | 2 9 v L
> E I | Il = =2
—R21+— —C28-
-C33- = -
—C34- = ’E r
_____ PR Ll — = —

Figure 5-3. Adjustment Locations
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Replaceable Parts - Model 643024

SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering parts. Table 6-1
lists abbreviations used in the parts list and throughout the manual.
Table 6-2 lists all replaceable parts in reference designator order.

Table 6-3 contains the names and addresses that correspond to the
manufacturers’' five-digit code numbers.

6-3. ABBREVIATIONS.

6-4. Table 6-1 lists abbreviations used in the parts 1list, the
schematics and throughout the manual. In some cases, two forms of the
abbreviation are used: one all in capital letters, and one partial or
no capitals. This occurs because the abbreviations in the parts list
are always capitals. However, in the schematics and other parts of the
manual, other abbreviation forms are used with both lowercase and up-
percase letters.

6-5. REPLACEABLE PARTS LIST.

6-6. Table 6-2, the replaceable parts list, is organized as follows:

a. Chassis-mounted parts in alphanumerical order by reference
designation.

b. Electrical assemblies and their components in alphanumerical
order by reference designation.

c. Miscellaneous parts.
6-7. The total quantity for each part is given only once, at the
first appearance of the part number in the list. The information
given for each part consists of the following:

a. The Hewlett-Packard part number and the check digit.

b. The total quantity (Qty) in the instrument.

c. The description of the part.

d. A five-digit code that indicates the manufacturer.

e. The manufacturer's part number.

6-1



Replaceable Parts - Model 6L4302A

6-8. ORDERING INFORMATION.

6-9. To order a part listed in the replaceable parts table, quote the
Hewlett-Packard part number and check digit, indicate the quantity
required, and address the order to the nearest Hewlett-Packard office.

6-10. To order a part that is not 1listed in the replaceable parts
table, include the instrument model number, instrument repair number,
the description and function of the part, and the number of parts re-
quired. Address the order to the nearest Hewlett-Packard office.

6-11. DIRECT MAIL ORDER SYSTEM.

6-12. Within the USA, Hewlett-Packard can supply parts through a
direct mail order system. Advantages of using the system are as fol-
lows:

a. Direct ordering and shipment from the HP Parts Center in Moun-
tain View, California.

b. No maximum or minimum on any mail order (there is a minimum
order amount, for parts ordered through a local HP office when
the orders require billing and invoicing).

¢. Prepaid transportation (there is a small handling charge for
each order).

d. No invoices - to provide these advantages, a check or money
order must accompany each order.

6-13. Mail-order forms and specific ordering information are avail-
able through your local HP office. Addresses and phone numbers are
located at the back of this manual.



Replaceable Parts - Model 6L4302A

Table 6-1. Reference Designators and Abbreviations

AFC

AMPL

BFO
BE CU

BP
BRS
BWO

ccw
CER
CMO
COEF
CcOom
ComP
COMPL
CONN
cp
CRT
cw

DEPC
DR

ELECT
ENCAP
EXT

F
FH
FILH
FXD

= assembly
= motor

= battery

= capacitor
= coupler
= diode

= delay line

= device signaling (lamp)

= misc electronic part

= amperes

= automatic frequency
control

= amplifier

= beat frequency oscillator

= beryllium copper
= binder head

= bandpass

= brass

= backward wave oscillator

= counter-clockwise
= ceramic

= cabinet mount only
= coeficient

= common

= composition

= complete

= connector

= cadmium plate

= cathode-ray tube
= clockwise

= deposited carbon
= drive

= electrolytic
= encapsulated
= external

= farads

= flat head

= fillister head
= fixed

= giga (109
= germanium
= glass

= ground(ed)

FL
IC

LS

MK

HDW

HEX

HR
HZ

IF
IMPG
INCD
INCL
INS
INT

LH
LIN

LK WASH
LOG

LPF

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM
MOs
MTG

MY

N/C
NE
NI PL

It

i

1

§

i

REFERENCE DESIGNATORS

fuse MP = mechanical part
filter P = plug
integrated circuit Q = transistor
jack R = resistor
relay RT = thermistor
inductor S = switch
loud speaker T = transformer
meter TB = terminal board
microphone TP = test point
ABBREVIATIONS
henries N/O = normally open
hardware NOM = nominal
hexagonal NPO = negative positive zero
mercury (zero temperature
hour(s) coefficient)
hertz NPN = negative-positive-
negative
NRFR = not recommended for
intermediate freq field replacement
impregnated NSR = not separately
incandescent replaceable
includel(s)
insulation(ed) OoBD = order by description
internal OH = oval head
ox = oxide
kilo=1000
= left hand P = peak
linear taper PC = printed circuit
lock washer PF = picofarads= 10-12
logarithmic taper farads
low pass filter PH BRZ = phosphor bronze
PHL = phillips
milli=10-3 PIV = peak inverse voltage
meg=106 PNP = positive-negative-
metal film positive
metailic oxide P/O = part of
manufacturer POLY = polystyrene
mega hertz PORC = porcelain
miniature POS = position(s)
momentary POT = potentiometer
metal oxide substrate PP = peak-to-peak
mounting PT = point
"mylar” PWV = peak working voltage
nano (10-9) RECT = rectifier
normally closed RF = radio frequency
neon RH = round head or
nickel plate right hand

<C
o

N=<Xxg<

RMO
RMS

RWV

S-B
SCR
SE
SECT
SEMICON
sl

SiL
SL
SPG
SPL
SST
SR
STL

TA
TD
TGL
THD
TI
TOL
TRIM
TWT

VAR
vDCW

w/

wiv

ww
w/0

= integrated circuit

= vacuum, tube, neon
bulb, photocell, etc

= voltage regulator

= cable

= socket

= crystal

= tuned cavity network

= rack mount only
= root-mean square

= reverse working
voltage

= slow-blow

= screw

= selenium

= section(s)

= semiconductor
= silicon

= silver

= slide

= spring

= special

= stainless steel
= split ring

= steel

= tantalum

= time delay

= toggle

= thread

= titanium

= tolerance

= trimmer

= traveling wave tube

= micro=10-6

= variable
= dc working volts

= with

= watts

= working inverse
voltage

= wirewound

= without
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Replaceable Parts - Model 64302A

Table 6-2. Replaceable Parts List, Sheet 1 of 4

Reference HP Part |c oo Mfr
N A r 1
Designation | Number |0 Qty Description Code Mfr Part Number
28480 643024
64302-66501 | 9 1 BOARD AGSEMEBLY~INTERNAL ANALYZER 28480 64302-66%01
Cc1 01602055 9 G6 CAPACITOR-FXD ,01UF +80-20% 100VDC CFR 28480 0160-2055
ca2 0160-2055 k4 CAPACITOR-FXD . 01UF +80--20% 100VDC CER 28480 0160-2055
C3 0160~2055 9 CAPACITOR-FXD . 01UF +80-20% 100VDC CER 28480 0160-2055
Cc4 0160-2055 9 CAPACITOR-FXD . 01UF +80-20% 100VUDC CER 28480 0160-2055
C% 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
cé6 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
c7 0160-20%55 9 CAPACITOR~FXD .01UF +80-20% 100VDC CER 28480 0160-2055
c8 0160-2055 k4 CAPACITOR-FXD . 01UF -20% 100VDC CER 28480 0160-2055
ce 0140-0151 0 1 CAPACITOR-FXD 820PF 300VDC MICA 72136 DM15FB821G0300WVICR
c10 0140-0208 8 2 CAPACITOR-FXD 680PF 300UDC MICA 72136 DMISF681T0300WVICR
C11 0160-20%55 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 0160-2055
cila 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VUDC CER 28480 0160-2055
C13 0160-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VUDC CER 28480 0160-2055
C14 0160-2055 9 CAPACITOR-FXD . 01UF +80-20% 100VDC CER 28480 0140-2085
[ §7) 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VUDC CER 28480 0160-2055
C16 0160-205% 9 CAPACITOR-FXD . 01UF +80-20% 100VUDC CER 28480 0160-2055
c17 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC 28480 0160-2055
c18 0160-2055 k4 CAPACITOR-FXD . 01UF Z 100VDC 28480 0160-2055
c19 016020585 9 CAPACITOR-FXD ., 01UF 100VDC . 28480 0160-2055
ca20 0140-0208 8 CAPACITOR-FXD 680PF +-57%Z 300VUDC MICA 72136 DMISF681J0300WVICR
ca1 0160-209% 9 CAPACITOR-FXD ,01UF +80-207% 100VUDC 28480 0160-2055
cez2 0160-~-2055 k4 CAPACITOR-FXD . 01UF +80-20% 100VDC 28480 0160-2055
84 0160-20%39 9 CAPACITOR-FXD ,01UF +80-20% 100VUDC 28480 0160-2055
c24 0160-2055 9 CAPACTITOR-FXD . 01UF +80-20% 100VUDC 28480 0160-2055
Cas 0160-205%5 9 CAPACITOR-FXD .01UF +80-20% 100VDC 28480 0160-2055
ce 01400197 4 1 CAPACITOR~FXD 180PF +-5% 300VUDC MICA 72136 DMIGF181J0300WVI1CR
caz 0160-2197 0 1 CAPACITOR-FXD 10PF +-5% 300VDC MICA 28480 0160-2197
ces ? CAPACITOR-FXD . 01UF +80-20% 100VUDC CFER 28480 0160-20855
cae 9 CAPACITOR-FXD ,01UF +80-207% 100VUDC CER 28480 0160-2055
c30 9 CAPACITOR~FXD . 01UF +80-20% 100VUDC CER 28480 0160-205%
C31 0160-2055 9 CAPACITOR-FXD . 01UF +80-20% 100VUDC CER 213480 01602055
c32 0160-205%5 9 CAPACITOR-FXD . 01UF +80~20% 100VUDC CER 28480 0160-209%5
€33 0160-20%5% 9 CAPACITOR~FXD .01UF +80-20% 100VDC CER 28480 01602055
C34 0160-2055 k4 CAPACITOR-FXD . 01UF +80-20% 100VDC CER 28480 0160-2055
C35 0160-4789 0 2 CAPACITOR-FXD 15PF +-5% 100VDC CER 0+-30 28480 01604789
C36 0160-4789 0 CAPACITOR-FXD 15PF +-%5% 100VDC CER 0+-30 28480 0160-4789
C37 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
C38 0160-2055 9 CAPACITOR-FXD . 01UF +80-2 100VDC CER 28480 0160-205%5
¢339 0160-20 9 CAPACITOR-FXD .0IUF +80 - 100VUDC CFR 28480 01602055
ca0 0160-2055 9 CAPACITOR~FXD . 01UF +80-20% 100VDC CER 28480 0160-205%5
Cal 016020 ? CAPACITOR-FXD . 01UF +80-20% 100VUDC CER 0160-2005
C42 0160-20 9 CITOR-FXD L 01UF +80-20% 100VDC CER 0160-205%
ca3 0160-20 9 CAPACITOR-FXD .01UF +80-20% 100VUDC CFR 28480 01602085
Ca4 0160-20 9 CAPACITOR-FXD . 01UF +80-20% 100VUDC CER 28480 0160-205%
Ca35 016020 9 CAPACITOR-FXD . 01UF +80-20% 100VUDC CER 28480 0160-2055
Ca46 k4 CAPACITOR~FXD , 01UF +80~20% 100VDC CER 28480 0160-205%
Ca47 9 CAPACITOR-FXD ,01UF . 100VUDC CER 28480 0160-2055
€48 0160-20% 9 CAPACTITOR-FXD . 01UF 100VUDC CER 28480 0160-205%
ca9 0160-205% 9 CAPACITOR-FXD ,01UF 100VDC CFR 28480 0160-2055
CH0 0160-208% k4 CAPACITOR-FXD . 01UF 100VDC CER 28480 0160-205%5
0160-20% 9 CAPACITOR-FXD ,01UF +80~-20% 100VDC CER 28480 0160-2055
0160-20 ? CO1TUF +80-20% 100VDC CER 28480 0160-20%5%
01.60-205%5 9 LO1UF 100VUDC CFR 28480 01602055
0160-2055 9 F L01UF +80-4 100VUDC CER 28480 0160-2055
0160-20%% 9 CAPACITOR~-FXD ,01UF +80~20% 100VUDC CFR 28480 0160-2055
01602055 ? CAPACTTOR-FXD , 01UF +80-20% 100VDC CER 26480 0160-205%
0160-20%5 9 CAPACITOR-FXD .01UF +80~20% 100VDC CFR 28480 0160~-2055
0160-2055 ? CAPACTTOR-FXD . 01UF +80-20% 100VUDC CER 80 0160-2055
0160~ 9 CAPACITOR-FXD . 01UF 100VUDC CFR 281480 016H0-2055
01602055 E4 CAPACTITOR-FXD . 01UF 100VDC CER 28480 0160-205%5
0160-2055 9 CAPACITOR-FXD . 01UF 100VUDC CFR 28480 01602059
0160-2055 9 CAPACTITOR-FXD 2 100VUDC CFER 283480 0160-205%
01602055 9 CAPACITOR~-FXD 100VDC CFR 28480 01602059
0180-0229 7 2 CAPACITOR-FXD 3 10VDC TA 56289 150D336X901 0R2
0180-0229 7 CAPACITOR~FXD 33U 10VDC TA 56289 150D336XP01 0R2
L1 ?100-2257 b6 1 INDUCTOR RF-CH-MI D 820NH 10% . 103DX. 261G 28480 P100-2257
MiP 1 kil 4 1 EXTRACTOR-PC BOARD 28480 6430285001
MP2 64302-85002 [ & 1 EXTRACTOR-PC KEOARD 28480 64302-85002
M3 1480-0116 8 8 PIN-GRV ,062~IN~-DIA  25-IN-LG STL 1480-0116
MP 4 1480-0116 8 PIN-GRV .062-IN~DIA IN-LG STL 1480-0116

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts List, Sheet 2 of 4

Replaceable Parts - Model 6L4302A

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number |D Code
R1 2100~-3351 -} 3 RESTISTOR-TRMR 500 10%Z C SIDE-ADJ 1-TRN 28480 2100-3351
R& 2100-33%51 6 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 26480 2100-3351
R3 2100-3351 &6 RESISTOR-TRMR $00 10% C STDE-ADJ 1-TRN 28480 2100-3351
R4 0737-0442 9 2 RESISTOR 10K 1% .125W F 24546 C4-1/8-T0-1002~F
RS 0698-3443 0 1 RESISTOR 287 1% .120W F 24546 (C4-1/8-T0-287R~F
R& 0757-0438 3 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111~-F
R7 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0~ -
RSB 0698-3441 8 2 RESISTOR 215 1% .125W F +=-100 24546 C4-1/8-TO-215R~F
R% 0757-0411 2 1 RESISTOR 332 1% .1205W F 247146 C4-1/8-T0-332R~F
R10 0698-0082 7 1 RESISTOR 464 17 .125W F 24546 C4-1/8-T0~-4640~-F
R11 0757-0346 2 RESISTOR 10 1% 24546 C4-1/8-T0-10R0~F
R12 0757-0280 3 10 RESISTOR 24546 ~1/8-T0-1001-F
R13 0757-0280 3 RESISTOR 24546 ~=1/8-T0~-1001~F
R14 0757-0280 3 RESISTOR 24546 -1/8-T0-1001-F
R1S 0698-3429 2 1 RESISTOR 03888 255-1/8~T0-19R6-F
R16 0757-0280 3 RESISTOR 24546 C4-1/8-T0-1001~F
R17 0757-0280 3 RESISTOR 24546 C4-1/8-T0-1001~F
R18 0757-0408 7 1 RESISTOR 24546 C4-1/8-T0-243R-F
R19 0757-0399 ] 1 RESISTOR 24546 C4-1/8-T0-82RE ~F
R20 0698-3441 8 RESISTOR 24546 C4-1/8-TO-215R~F
R21 0757-0407 6 1 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8-T0-201 -F
R22 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~F
R23 0757-0438 3 RESISTOR 5.11K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-5111-F
R24 0737-0438 3 RESISTOR S5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
R2S 0757-0280 3 RESISTOR 1K 1% . 125W F TC=0+-100 24546 C4-1/8-T0-1001~F
R26 0757-0280 3 RESISTOR 1K 1% .128W F TC=0+-100 24546 C4-1/8-T0-1001~F
R27 0757-0280 3 RESISTOR 1K 1% 125 +-100 240546 C4-1/8-T0-1001~F
RZ8 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~-F
NOT ASSIGNED
NOT ASSIGNED
TP1 0360-0535 0 7 TERMINAL TEST POINT PCR onooo ORDER
P2 0360-0535 0 TERMINAL TEST POINT PCE 00000 ORDER
TP3 0360-0535 0 TERMINAL TEST POINT PCR 00000 ORDER
TP 4 0360-0535 0 TERMINAL TEST POINT PCE 00000 ORDER
NOT ASSIGNED
TP& 0360-053%5 0 TERMINAL TEST POINT PCR 00000 ORDER
TP7 0360-0535 0 TERMINAL TEST POINT PCR 00000 ORDER
htis:] 0360-0535 0 TERMINAL TEST POINT PCE 00000 ORDER
U1 1820-1225 4 3 IC FF ECL D-M/$ DUAL 04713 MC10231P
uz2 1810-0279 1 2 NETWORK-RES 10-SIP1.0K OHM X 9 01121 210A102
u3 182 7 1 IC MISC ECL 14-INP 07263 F10014PC
ua 1820-1173 1 2 IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124L
us 1820-2687 4 4 78480 1820-2687
Ué 1820-0682 9 1 IC GATE TTL S NAND QUAD 2-INP 01295 SN74503N
uz 1820-1917 1 10 IC BFR TTL LS LINE DRVR OCTL 0129% SN741.S240N
ua 1820-1997 7 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN741.5374N
ue 1820-1917 1 IC BFR TTL LS LINE DRVR OCTL 01295 SN74LS240N
uio 18201997 7 IC FF TTL LS D-TYPE POS-EDGE~-TRIG PRIL-IN 01295 SN741.8374N
Ul 1820-1917 1 IC BFR TTL LS LINE DRVR OCTL SN74LS240N
uiz 1820-1677 0 4 IC FF TTL 8 D-TYPE OCTL. GN745374N
U3 1820-1917 1 IC BFR TTL LS LINE DRVR OCTL SN741.5240N
u14 1820-1677 0 IC FF TTL 8 D-TYPE OCTL 01295 SN74G374N
u1s 1820-1917 1 IC EFR TTL L8 LINE DRVR OCTL 0129% SN74LS240N
ule 1820-1677 0 IC FF TTL S D~TYPE OCTL 01295 SN74G374N
ulz 1820-1917 1 IC BFR TTL LS LINE DRVR OCTL 0129% SN74LS240N
u1ls 1820-1677 0 IC FF TTL S D-TYPE OCTL 01295 SN745374N
u19 1820-1052 ) 2 IC XLTR ECL ECL-TO-TTL QUAD 2-INP 04713
ua20 1820-1225 4 IC FF ECL D-M/S DUAL 04713
ua1 1810-021% 3 2 NETWORK~RES B8--5IP220.0 OHM X 4 01121
u22 1810~0219 3 NETWORK-RES 8-8SIP220.0 OHWM X 4 01121
u23 1820-0809 8 1 IC RCVR ECL LINE RCVR QUAD 2-INP 04713 MC1011%5P
u24 18201144 [ 2 IC GATE TTL LS NOR QUAD 2-INP 01295 GN741.502N
u2s 1820-1282 3 2 IC FF TTL LS J~K BAR POS-EDGE-TRIG 01295 SN7ALS109AN
u26 1816-1334 7 2 IC-93422 RAM 07263
uaz 1816-1334 7 IC-93422 RAM 07263
u28 1816-1308 S 23 IC-931.422 P.C. 07263
uae 1816-1308 S IC-93L422 P.C. 07263 ?31.422PC
u30 1816-1092 4 2 IC TTL LS 256-RBIT RAM STAT 35-NS 3-8 28480 1816-1092
u31 1816-1308 ) IC-931.422 P.C, 07263 931.422PC
u32 1816-1308 S IC-93L.422 P.C. 07263 931.422PC
u33 1816-1308 S IC-93L422 P.C. 07263 P3L422PC
u34 1816~1092 4 IC TTL LS 256-BIT RAM STAT 35-NS 3-8 28480 1816-1092
u3s 1810-0273 ? 2 NETWORK-RES 10-STP470.0 OHM X 9 01121 210A471
u3e 1820-1225 4 IC FF ECL D-M/S DUAL 04713 MC10231P
u3? 1810-0273 ? NETWORK-RES 10-85TP470.0 DHM X 9 01121 2104471
u3s 18201944 4 1 IC LCH ECL D-TYPE POS-EDGE~TRIG DUAL. 04713 MC10130L
U39 1820-1197 ? 1 IC GATE TTL LS NAND QUAD 2-INP 0129% GN74ALS00N
u40 1820-2684 1 3 IC-74F00 28480 18202684

See introduction to this section for ordering information
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Replaceable Parts - Model 64302A

Table 6-2. Replaceable Parts List, Sheet 3 of L

Reference HP Part |c Descrioti Mfr
: A escription r Part Number
Designation | Number |D Qty p Code Mfr Part Numbe
uai 1820-2684 1 IC~74F00 28480 1820-2684
uaz2 1816-1308 S P.C. 07263 931.422PC
ua3 1816-1308 9 P.C. 07263 ?31.422PC
u44 18161308 9 IC-93L.422 P.C. 07263 931.422PC
u4s 1816-1308 9 IC-93L422 P.C, 07263 ?31.422PC
U4ae 1816-1308 S IC-931.422 P.C. 07263 93L.422PC
ua7 1816-1308 9 IC~93L.422 P.C. 07263 ?31.422PC
ua4g 1816-1308 b1 IC-931L.422 P.C. 07263 ?31..422PC
u49 1816-1308 ) IC-93L422 P.C. 07263 ?3L422PC
uso 1816-1308 S IC-931.422 P.C. 07263 931.422PC
1820-1173 1 IC XLTR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124L
18201052 S IC XL.TR ECL ECL-TO-TTL QUAD 2-~INP 04713 MC10125L.
1820-1782 8 1 IC MV TTL 8 MONOSTEL RETRIG/RESET DUAL 34335 AM26S02PC
1820-268%5 2 3 IC-74F02 28480 1820-2689
1820-269% 4 1 IC-74F158 28480 1820-2695
NOT ASSIGNED
NOT ASSIGNED
usa 1810-027% 1 NETWORK-RES 10~-SIP1.0K OHM X 9 01121 210A102
use 1820-2693 2 3 IC-74F106 28480 1820-2693
u60 1820-1475 [ 1 IC CNTR TTL S BIN SYNCHRO POS-EDGE-TRIG 07263 93516DC
ué61 1820-2684 1 IC-74F00 28480 1820-2684
us2 1816-1308 S IC-931.422 P.C. 07263 ?3L422PC
u63 1816-1308 4] 1C-93L.422 P.C. 07263 ?31.422PC
U64 1816-1308 S IC-93L422 P.C, 07263 ?3L422PC
U6y 1816~1308 ) IC-93L422 P.C. 07263 931.422PC
ueé 1816~-1308 <] IC-931.422 P.C. 07263 93L422PC
ue7 1816-1308 ) IC-93L4722 P.C. 07263 ?3L422PC
u68 1816-1308 S IC-931.422 P.C. 07263 93L422PC
u69 1816-1308 ) IC~-93L422 P.C. 07263 ?3.422PC
uze 1816-1308 S IC-93L.422 P.C. 07263 ?31.422PC
uz1 1820-2690 9 1 IC-74F32 28480 1820-2690
uza 1820-2693 2 IC-74F109 28480 1820-2693
u73 16820~1158 2 1 IC GATE TTL S AND-OR-INV DUAL 2-INP 01295 SN74851N
u74 1820-0691 ) 4 IC GATE TTL S AND-OR-INV 0129% GN74S64N
u7s 1820-0691 [ IC GATE TTL S AND-OR-INV 0129% SN74564N
uzé 1820-1430 3 14 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 GN74LS161AN
u7z7 1820-1917 1 IC BFR TTL LS LINE DRVUR 0CTL 01295 SN74LS240N
uzs 1820-2024 3 4 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
NOT ASSIGNED
uso 1820-1917 1 IC BFR TTL LS LINE DRVR 0OCTL 01295 SN74L.S240N
usit 1820-1430 3 IC CNTR TTL LS BIN SYNCHRO POS-EDGE~TRIG 01295 SN741.5161AN
uga 18201430 3 IC CNTR TTL LS RIN SYNCHRO POS-EDGE-TRIG 01299 SN74LS161AN
ua3 1820~1430 3 IC CNTR TTL LS BIN SYNCHRO POS-EDGE~-TRIG 01295 SN74L.5161AN
us4 1820-1430 3 IC CNTR TTL LS BIN SYNCHRO POS-EDGE~TRIG 01295 SN74LS161AN
uss 1820-1430 3 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS161AN
use 1820~-1430 3 IC CNTR TTL LS EBIN SYNCHRD POS-EDGE-TRIG 01295 SN74LS161AN
ua? 1820-1430 3 IC CNTR TTL LS BIN SYNCHR(O POS-EDGE~-TRIG 01295 SN741.5161AN
uss 1820-2693 2 IC-74F109 28480 1820-2693
uage 1820-1282 3 IC FF TTL LS J-K BAR POS-EDGE-TRIG 01295 SN74L.S109AN
NOT ASSIGNED
u91 1820-268%5 2 IC-74F02 28480 1820-2685
ug2 1820-0683 6 1 IC INV TTL § HEX 1-INP 01295 GN74504N
ue3 1820-1430 3 IC CNTR TTL LS BIN SYNCHR(O POS-EDGE~-TRIG 01295 SN74L.5161AN
us4 1820-1430 3 IC CNTR TTL LS RIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS161AN
ues 18201430 3 IC CNTR TTL LS BIN SYNCHRO POS-EDGE~-TRIG 01295 SN74L.5161AN
u%e 1820-1917 1 IC BFR TTL LS LINE DRVR OCTL 01295 SN74LS240N
ue7 1820-2687 4 IC-74F10 28480 1820-2687
ues 1820-2685 2 IC-74F02 28480 1820-2685
uee 18202687 4 IC-7410 28480 1820-2687
U100 1820-2687 4 IC~7410 28480 1820-2687
uio1l 18200691 6 IC GATE TTL S AND-OR-INV 0129% BN74564N
u102 1820-0691 6 IC GATE TTL S AND-OR-INV 01295 SN74564N
U103 1820~1430 3 IC CNTR TTL LS RIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS161AN
U104 1820-1430 3 IC CNTR TTL LS KIN SYNCHRO POS-EDGE-TRIG 01299 SN74LS161AN
NOT ASSIGNED
ul0e 1820-1216 3 2 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01295 S5N74LS138N
u107 1820-1216 3 IC DCDR TTL LS 3-TO-8~LINE 3-INP 012935 SN74LS138N
U108 1820-1730 6 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
U109 1820-1730 & IC FF TTL LS D~TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
U110 1820-1917 1 IC BFR TTL LS LINE DRVR OCTL 01295 SN74LS240N
Uit 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
U112 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
U113 1820~2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74L.5244N
U115 1820-0269 4 1 IC GATE TTL NAND QUAD 2-INP 01295 SN7403N
ulte 1820-1199 1 1 IC INV TTL LS HEX 1-INP 01295 SN741.504N

See introduction to this section for ordering information




Replaceable Parts - Model 64302A

Table 6-2. Replaceable Parts List, Sheet 4 of 4

Reference

HP Part

Mfr

c . L.
h A r
Designation | Number |0 Qty Description Code Mfr Part Number
U117z 1820-1144 & IC GATE TTL L8 NOR QUAD 2-INP 0129% GEN74LEO2N
utis 18200780 4 1 IC DRVR TTL LINE DRVR QUAD 27014 DSBHIIN
U119 1820-1202 7 1 IC GATE TTL LS NAND TPL 3-INP 0129% GBN74LE10N
NOT ASSIGNED
U121 1820-1430 3 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 0129% SN74L.S161AN
Xu4 1200-0607 0 4 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
xuz23 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
Xu2é6 1200-0612 7 29 SOCKET-IC 22-CONT DIP DIP-SLDR 28480 1200-0612
xua7 1200-0612 7 SOCKET-IC 22-CONT DIP DIP-SLDR 28480 1200-0612
Xxuas 1200-0612 7 SOCKET-IC 22-CONT DIP DIP~SLDR 28480 1200-0612
xXuz29 1200-0612 7 SOCKET-IC 22-CONT DIP - 28480 1200-0612
XU31 1200-0612 7 SOCKET-IC 22-CONT DIP DIP-SLDR 28480 1200-0612
Xu3a2 1200-0612 7 SOCKET~IC 22-CONT DIP DIP-SLDR 28480 1200-0612
Xu33 1200-0612 7 SOCKET-IC 22-CONT DIP DIP-SLDR 28480 1200-0612
Xu42 1200-0612 7 SOCKET-IC 22-CONT DIP DIP~SLDR 26480 1200~0612
XU43 1200-0612 7 SOCKET-IC 22-CONT DIP DIP-SLDR 28480 1200-0612
XU44 1200-0612 7 SOCKET~IC 22-CONT DIP DIP-SL 28480 1200-0612
XU45 1200-0612 7 SOCKET-IC 22-CONT DIP DIP-SL 28480 1200-0612
XiJ46 1200-0612 7 SOCKET-IC 22-CONT DIP DIP-SLDR 268480 1200-0612
Xu47 1200-0612 7 SOCKET-IC 22-CONT DIP DIP-SLDR 28480 1200-0612
XU48 1200~-0612 7 SOCKET-IC 22-CONT DIP DIP~-SLDR 28480 1200-0612
XU49 1200-0612 7 SOCKET-IC 22-CONT DIP 28480 1200-0612
XUS0 1200-0612 7 SOCKET-IC 22-CONT DIP 28480 1200-0612
XU53 1200-0607 0 SOCKET-IC 16-CONT DIP 28480 1200-0607
Xue2 1200-0612 7 SOCKET-IC 22-CONT DIP 28480 1200-0612
Xus3 1200-0612 7 SOCKET-IC 22-CONT DIP 28480 1200-0612
XU64 1200-0612 7 SOCKET-IC 22-CONT DIP 28480 1200-0612
Xue635 1200-0612 7 SOCKET-T1C 22-CONT DIP 283480 1200-0612
XU6s 1200-0612 7 SOCKET-IC 22-CONT DIP 28480 1200-0612
Xus7 1200-0612 7 SOCKET-IC 22~CONT DIP 28480 1200-0612
XUe8 1200-0612 7 SOCKET-IC 2¢ DIP DIP-SLDR 28480 1200-0612
Xus9 1200-0612 7 SOCKET-1C 22-CONT DIP DIP-SLDR 28480 1200-0612
Xu70 1200-0612 7 SOCKET-IC 22-CONT DIP DIP~-SLDR 28480 1200-0612
Xu118 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607

See introduction to this section for ordering information
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Table 6-3. List of Manufacturers' Codes

Mfr Zip
Manufacturer Name Address

No. Code

00000 ANY SATISFACTORY SUPPLIER

01121 ALLEN-BRADLEY CO MILWAUKEE Wl

01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS X

03888 KDI PYROFILM CORP WHIPPANY NT

04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENTX AZ

07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW cA

24546 CORNING GLASS WORKS (RRADFORD) ERADFORD PA

27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA 2}

28480 HEWLETT-~PACKARD CO CORPORATE HQ PALO ALTO CA

34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA

56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA

72136 ELECTRO MOTIVE CORP SUR IEC WILLITMANTI(C cT 06226

6-8




Manual Changes - Model 643024

SECTION VII
MANUAL CHANGES
T-1. INTRODUCTION.

7-2. This section contains information for adapting +this manual to
instruments for which the content does not directly apply.

T-3. MANUAL CHANGES.
7-4. To adapt this manual to your instrument, refer to table 7-1 and

make all of the changes listed opposite the serial prefix of your in-
strument.

Table 7-1. Manual Changes

Serial Prefix Manual Changes

2133A Change 1

7-5. MANUAL CHANGE INSTRUCTIONS.
CHANGE 1.

Replace figure 8-3 with figure T7-1.
Replace figure 8-4 with figure 7-2.

7-1/(7-2 blank)
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Manual Changes - Model 643024

ICs ON THIS SCHEMATIC

REF. DES. HP PART NO. MFG. PART NO.
Us 1820-2687 1820-2687
U20,36 1820-1225 MC10231P
U23 1820-0809 MC10115P
U2k 1820-11LY SNTULSO02N
Ukl 1820-268Y 1820-2684
Us1 1820-1173 MC1012LL
Us52 1820-1052 MC10125L
Us3 1820-1782 AM26S02PC
Us5 1820-2695 1820-2695
Us9 1820-2693 1820-2693
U89 1820-1282 SNTULS109AN

PARTS ON THIS SCHEMATIC

€9,10,18,20,35,36
R1,2,3,5,6,8,9,11,23,24
TP1,TP2,TP4

U21,22,35,37,58 resistor packs

IC POWER SUPPLY
PIN CONFIGURATION

+5 —% Us, 24, 41

o

5.2 8
’ T 16] U20, 23, 36

- 8
16 5.2 5
+5 3]U53. 55, 59, 89 +5 2] ust. 52
5 I .
Figure 7-1.

Service Sheet 2, Timing

7-3/(7-4 blank)
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Manual Changes - Model 64302A
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Service - Model 64302A

SECTION VIII

SERVICE

8-1. INTRODUCTION.

8-2. This section contains backup information for repairing the
Model 6L4302A Wide Logic Analyzer. For convenience, the schematics,
component location figure, and other service information are provided
on fold-out service sheets.

8-3. Because the wide logic analyzer is very software dependent,
it is not practical to discuss the theory of operation at the bit
level. Therefore, the following discussion is at the functional block
level.

8-4. The purpose of the analyzer is to capture emulator state data
so that the mainframe can display the states to the user. To do this
the analyzer must operate in conjunction with the mainframe CPU,
the emulator and, possibly, another analyzer. Thus, the board's
operations are divided into two principal modes, one, the halt mode
which coordinates the CPU and analyzer, and two, the run mode which
performs emulator state capture, storage and decoding. The following
functional blocks implement the operational modes.

Emulator Bus Latch..........cv0vevevees..Service Sheet 1.
Timing/Control and IMB.........cc........Service Sheets 2, 3.
State Recognition Storage and Decoding...Service Sheets 4, 5.
Occurrence Counter..........c.e00eev.....Service Sheet 6.
State Storage Control....................Service Sheet T.
State Storage .........oc000000s000e0....5ervice Sheet 8.
Time/State Counter and Storage...........Service Sheet 9.
Read/Write Control..........cvvvvvvee....Service Sheet 10.
CPU Bus Buffer and Control Latch.........Service Sheet 11.

8-5. GENERAL THEORY.

8-6. The halt mode is used to perform CPU initiated activities such
as loading state recognition terms and the control word before the
analysis is performed and to unload the stored states after the trace
is complete.

8-7. In the halt mode, before a measurement is made, state recogni-
tion RAMs are loaded via the CPU bus, with state recognition terms.
These are terms for address, data, status and address range. Also
loaded is the number of trigger occurrences desired and how the recog-
nition decoders are to be allocated. The timing and control functions
are informed by state recognition when a state on the emulator bus is
recognized for trigger, state counting, or storage.

8-8. The run mode begins when the real time analysis is started and

ends when the trace is completed. During the run mode the analyzer
captures emulator states from the emulator bus, qualifies the state
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for storage in the analyzer RAMs and determines when the trace is
complete. The run mode operations are controlled by the analyzer
timing signals and cannot be interferred with by a CPU read or write.
In this mode only control flags can be accessed by the CPU.

8-9. In the run mode, through state control, the state storage
accumulates 256 states; each state consisting of U8 bits of address,
data, and status from the emulator bus and 24 bits of count. The count
is either a cumulative time value or a cumulative count of qualified
states. State storage contains the trigger state plus all qualified
states. When the trace is complete the timing/control function sets
the measurement complete flag true and terminates the run mode. The
CPU then unloads the state storage RAMs and displays the states to the
user.

8-10. EMULATOR BUS LATCH, SERVICE SHEET 1.

8-11. The emulator bus latch temporarily stores the 48 bits compris-
ing the address, data, and status. The rising edge of L/ANAL, the
analysis clock signal from the emulator, clocks the six D type flip-
flops. The latch is needed because the emulator state is present on
the bus for less time than is required to set up the RAMs and store
the state. The six buffers prevent signals on the latched emulator bus
from appearing on the CPU address bus.

8-12. TIMING/CONTROL AND IMB, SERVICE SHEETS 2, 3.

8-13. Signal L/ANAL, the analysis clock from the emulator, is the
basic frame of reference for signals generated by the timing genera-
tor. The timing generator produces several clocks and timing strobes
for incrementing counters and writing into the state storage RAMs. It
also sends sychronization signals to the run/halt control logic.

8-14. The run/halt control logic handles synchronization of run and
halt commands from the CPU. It also places the analyzer in halt mode
during a measurement disable or at the completion of a measurement.
The run/halt control logic originates the Master Enable signal when
the analyzer is configured to drive/receive IMB Master Enable.

8-15. The IMB circuitry receives eight control bits from the control
word latch. These control bits determine which, if any, IMB signals
are to be driven andf/or received. The IMB interface converts signal
levels (TTL/ECL) for all driven or received IMB signals. The IMB
signals allow the analyzer to enable another option card with IMB to
find a trigger or to receive an enable to find a trigger.

8-16. STATE RECOGNITION STORAGE AND DECODING, SERVICE SHEETS L, 5.

8-17. Recognition terms are loaded into the nine state recognition
RAMs by routing the CPU address onto the latched emulator bus and the
CPU data to the data inputs of the RAMs. While in the 'halt-load' mode
the emulator bus latch output is disabled (high impedance).

8-2
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8-18. During the run mode, the L8 bit stored emulator state is ap-
plied to the state recognition RAMs address lines in conjunction with
a read enable to output 29 recognition signals to the resource decod-
ers. In all, four independent resources are decoded; AMEl, AME2,
Range, and Count Qualify. Each resource is represented by at least one
4 bit recognition term from a recognition RAM. The signals from state
recognition RAMs are AND'd creating the four resources.

8-19. The four resources are combined to enable the occurence counter
and the memory address counter when the desired state is identified.
When a state is not a trigger or store qualified state, the resources
prevent the counters from incrementing and the next state appearing
on the emulator bus is written into the same state storage address.

8-20. OCCURRENCE COUNTER, SERVICE SHEET 6.

8-21. The occurrence counter gives the analyzer the capability to
trigger on the Nth occurrence of a trigger specification. During
the halt mode the counter is loaded with the complement of N. When
the desired number of states occur, the counter overflows and the
end of the count is signaled.

8-22. STATE STORAGE CONTROL, SERVICE SHEET T.

8-23. An 8 bit memory address counter keeps the current memory ad-
dress for the storage RAMs. Along with the memory address counter is a
Wrap flip-flop to flag a memory full condition. Count and state data
is always stored in the current memory position, but the data is over-
written by the next analysis cycle when the state was not store qual-
ified. To effectively store a state the memory address counter is
incremented just after the store operation. The next analysis cycle
does not overwrite that information.

8-24. To unload the storage RAMs, the CPU sets the address in the
memory address counter and the RAM data lines are connected to the CPU
data bus. Before the memory is unloaded, the the memory address
counter is read so that the current address is not destroyed by the
unloading cycle.

8-25. The 8 bit memory index counter determines how many states are
allowed to be stored following a trigger. During the halt mode the
counter is loaded with the complement of the desired value. During run
mode, each store qualified state increments the counter until the
carry output indicates the end of the trace storage.

8-26. STATE STORAGE, SERVICE SHEET 8.

8-27. Parameters of a trace include how the captured states relate
with respect to +trigger. With 'Trace After', 255 states after the
trigger are stored with the trigger. With 'Trace Before', 255 states
(or as many as were encountered, if less than 255) are stored along
with the trigger. In 'Trace About', the trigger is centered within the
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256 deep memory. The poststore value, which is loaded into the memory
index counter, determines how many states are captured after trigger
is found, before the measurement is terminated. The memory index
counter decrements for every state stored after trigger. When the
counter has reached zero, it sets the measurement complete flag and
terminates the trace.

8-28. TIME/STATE COUNTER AND STORAGE, SERVICE SHEET 9.

8-29. To keep track of absolute time or number of states, a 24  bit
counter is employed. A flag is set when this 24 bit counter overflows
to warn the user of this condition. The 24 bit time/state counter is
incremented, in count time mode, by the time reference clock. In count
state mode it is incremented when a count qualified state is seen on
the emulator bus. The value in the counter is stored, however, only
when a store qualified or trigger is encountered.

8-30. The 24 bits of count are stored in parallel with the emulator
bus state. The state storage, plus count storage, is organized as a
total of 72 bits, by 256 word memory to accomodate the emulator bus
state and count.

8-31. The time reference is produced by the divide-by-16 circuit.
This circuit divides the 25 MHz signal by 16 providing a 640 ns square
wave only during analysis. When the analyzer is in the halt mode, or
counting states, counting is suspended.

8-32. READ/WRITE CONTROL, SERVICE SHEET 10.

8-33. Three CPU address lines are connected to the read and write
decoders to control access operations. Outputs from these decoders
drive the run/halt logic, master reset of flip-flops and counters, and
simulate the L/ANAL signal during PV. Other output signals control CPU
read or write from the control word latch, loading the occurrence
counter and loading the state recognition RAMs. Word/byte select logic
determines when a word or byte is on the emulator bus and controls the
assertion of the dummy recognition RAM when only a lower byte is on
the bus.

8-34. CPU BUS BUFFER AND CONTROL LATCH, SERVICE SHEET 11.

8-35. Several functions of the analyzer are specified by the 16 bit
control word latch. The eight most significant bits are used to define
IMB operations. Three of the eight least significant bits specify BNC
drive polarity and another three bits specify drive signals for
emulation break and CPU interrupt. The remaining two bits specify
counting of time or states. At power-up the latch is initialized to a
'neutral' condition.

8-36. The buffers on the CPU data bus prevent signals from appearing
on the analyzer's internal L/DOUT data bus.
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Figure 8-1.
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8-6

8-37. MNEMONICS.

8-38. Some signals on the schematics have mnemonics that indicate
their function. Table 8-1 lists the mnemonics in alphabetical order.
Schematic references marked with an * indicate signal source.

Table 8-1. Mnemonics, sheet 1 of 12

Mnemonic Description

25MHZ 25 MHz Clock.
A crystal controlled clock originating in the the display
controller circuitry of the mainframe; it drives B/25MHZ on
the analyzer. Schematic 9.

AMO-16 Emulation Address Minterm Bus 0-16.
Data output bus from State Recognition Storage RAMs that in-
dicates whether trace specifications for emulation address
have been detected. Uses positive logic: high = 1, low = 0.
Schematics W*, 5.

AME1 Adjacent Minterm Expression 1.
Indicates whether the emulator bus state should, or should
not, be part of the trace. Schematic 5.

AME?2 Adjacent Minterm Expression 2.
Indicates whether the emulator bus state is one that must
occur N times to satisfy the trace specification.
Schematic 5.

B/25MHZ Buffered 25 MHz Clock.
Input to Count Time circuit, used to produce L/TCK.
Schematic 9.

BL/MR1 Buffered Low Measurement Reset One.
Resets the Memory Address Counters, Time/State Counters and
Word/Byte Select latches. Schematics 3, 7%, 9, 10.

BL/MR2 Buffered Low Measurement Reset Two.
Sets the Time/State Overflow latch. Schematic 7.

BNC1 BNC1.
Indicates Trace Point has occurred. Analyzer driven signal
that appears on the rear panel connector labeled BNC1.
Schematic 11.

BNC2 BNC2.
Indicates Measurement Complete has occurred. Analyzer driven
signal that appears on the rear panel connector labeled BNC2.
Schematic 11.
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Table 8-1. Mnemonics, sheet 2 of 12

Mnemonic

Description

CNTO0-23

cov

DMO-T7

E/GMC

EH/TR

EL/ANAL

EL/EN

EL/ME

EL/TE

H/AC

Time/State Counter Bits 0-23.
Binary weighted count bits. Schematic 9.

Counter Overflow.
Indicates to the CPU that all of the the 640 ns counters have
reached their terminal counts. Schematic T.

Emulation Data Minterm Bus 0-T.

Data output bus from State Recognition RAMs that indicates
whether trace specifications for emulation data have been
detected. Uses positive logic: high = 1, low = O.
Schematics U*, 5.

ECL Gated Master Clock.

Inter Module Bus (IMB) clocking signal driven by the analyzer
that can be used by other modules as an external clock.
Schematic 3.

ECL High Trigger.

Inter Module Bus (IMB) signal that is both driven and
received by the analyzer. When driven, comfirms to another
module that the analyzer has found its trigger. When
received, it indicates to the analyzer that the other module
has found its trigger. Schematic 3.

ECL Low Analysis.
Signals board to begin the analysis cycle; derived from
L/ANAL. Schematics 2%, 3.

ECL Low Enable.
Enables the Count-Time Synchronizer and drives H/EN.
Schematics 2%, 9.

ECL Low Master Enable.

Inter Module Bus (IMB) signal that can be received or driven
by the analyzer. When received, the analyzer is enabled to
run. When driven, another module is enabled to run.
Schematic 3.

ECL Low Trigger Enable.

Inter Module Bus (IMB) signal, when driven by the analyzer,
it enables another module to look for its trigger. When re-
ceived by the analyzer, it allows the analyzer to look for
its trigger. Schematic 3.

High Address Clock.
Clocks the Memory Address Counters. It is derived from the
Timing Generators. Schematics 2%, T.
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Table 8-1. Mnemonics, sheet 3 of 12
Mnemonic Description
H/CCK High Counter Clock.

H/CK

H/CQ

H/CT

H/CY

Clocks the Time/State Counters; developed by the 640 ns clock
generator. Schematics 9%, 7.

High Clock.

Clocks Memory Address Counter Wrap latch, Trigger Enable
Point latch, Measurement Complete latch, and 640 ns clock.
Schematics 2%, 7, 9.

High Count Qualify.
Allows the Time/State Counters to begin counting.
Schematic 5.

High Count Time.
Allows the Time/State Counters to count at a 640 ns rate;
driven by mainframe CPU. Schematics 5, 9, 11%.

High Carry.
Time/State Counter carry bit to overflow flag latch.
Schematics T, 9%.

H/DISCONB High Disconnect Cable B.

Indicates whether the emulator cable to edge connector
J3 is attached. Schematic 1.

H/DISCONC High Disconnect Cable C.

H/DME

H/DTE

H/DTR

H/EBMC

H/EBTP

Indicates whether the emulator cable to edge connector
J4 is attached. Schematic 1.

High Drive Master Enable.
Drives Inter Module Bus (IMB) signal EL/ME.
Schematics 3, 11%,.

High Drive Trigger Enable.
Drives Inter Module Bus (IMB) signal H/TE.
Schematics 3, 11%.

High Drive Trigger.
Drives Inter Module Bus (IMB) signal H/TR.
Schematics 3, 11%.

High Enable Break On Measurement Complete.
Enables emulation break when the trace is complete.
Schematics 7, 11%.

High Enable Break On Trace Point.
Enables emulation break when the trace point is found.
Schematics 7, 11%*.
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Table 8-1. Mnemonics, sheet U of 12

Mnemonic Description

H/EIMC High Enable Interrupt On Measurement Complete.
Enables interrupt of analyzer by mainframe CPU when the trace
is complete. Schematics 7, 11%.

H/ELB High Enable Lower Byte.
Enables dummy byte to place all highs on the data minterm bus
lower four bits, indicating a don't care condition for the
emulation data bus lower byte. Schematics L, 10%.

H/EN High Enable.
Enables analyzer to begin run mode. Schematic 2.

H/ETSC High Enable Time/State Counter.
Enables first 4 bits of the Time/State Counter to increment.
Schematics 5%, 9.

H/ETSCC High Enable Time/State Counter Carry.
Carry output pulse of first four bits of the counter. Enables
succeeding 4 bit counters to increment only during a carry
pulse. Schematics 7, 9%.

H/EUB High Enable Upper Byte.
Enables dummy byte to place all highs on the data minterm bus
upper four bits, indicating a don't care condition for the
emulation data bus upper byte. Schematics 4, 10%.

H/IC High Index Clock.
Clocks the Memory Index and Occurrence Counters; also used
when loading the Index Counters. It is derived from the
Timing Generator. Schematics 2%, 6, T.

H/MACO-T7 High Memory Address Counter Bus 0-T7.
Addresses the State Storage and Count Storage RAMs. During an
analysis trace, the addresses are incremented by the analy-
zer. During unloading of the RAMs and PV, the addresses are
incremented under control of the mainframe CPU.
Uses positive logic: high =1, low = 0.
Schematics 7*, 8, 9, 11.

H/MACC High Memory Address Counter Carry.
Indicates the Memory Address Counter has counted all 256
addresses. Schematic T.

H/MC High Measurement Complete.

Indicates to the mainframe CPU that the trace is complete.
Schematics 7%, 11.
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Table 8-1. Mnemonics, sheet 5 of 12

Mnemonic

Description

H/MCD

H/MICC

H/MICE

H/MS

H/OCC

H/OV

H/PV

H/QUAL

H/RTE

H/RUN

H/STB

High Drive BNC2 At Measurement Complete.
Drives BNC2 on rear panel when the analysis measurement is
complete. Schematic 11.

High Memory Index Counter Carry.
Indicates that Memory Index Counter has reached its terminal
count. Schematic 7.

High Memory Index Counter Enable.
Enables Memory Index Counter to increment. Schematic T.

High Memory Start.
Indiates to the analyzer that its memory is going to be
accessed by the mainframe CPU. It is driven by the CPU.
Schematics 2, 10%.

High Occurrence Counter Carry.
Indicates that the Occurrence Counter has reached its
terminal count. Schematics 5, 6¥.

High Counter Overflow Flag.
Indicates the Time/State Counter has overflowed.
Schematics T*, 11.

High Performance Verification.

Indicates performance verification is being run; prevents the
logic analyzer from running in the analysis mode.

Schematics 2, 10%.

High Qualify.
Indicates that the requirements for L/QUAL or L/TRIG have
been meet. Schematic T.

High Receive Trigger Enable.
Enables analyzer to receive a trigger enable over the Inter
Module Bus (IMB). Schematics 3, 11%.

High Run.

Starts and stops the logic analyzer's functions. Derived from
either the Timing Generator or the mainframe CPU.

Schematics 2%, 7, 9, 11.

High Strobe.

Indicates to the analyzer that the mainframe CPU is
performing a read or write from the analyzer memory.
Schematics 2, 10%.
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Table 8-1. Mnemonics, sheet 6 of 12

Mnemonic

Description

H/TA

H/TCE

H/TEF

H/TEP

H/TP

H/TPD

H/WP

H/XTR

HB/AO-T

L/A0-10

L/ANAL

High Trigger On AME (Store on Range).

Directs valid patterns flagged by AME1l and AME2 to cause a
trigger; and patterns flagged by Rangel and Range2 to be
stored. Schematics 5, 11*.

High Time Count Enable.
Enables 640 ns time counter. Schematic 9.

High Trigger Enable Flag.
Indicates to the mainframe CPU the status of the Inter Module
Bus (IMB) Trigger Enable line. Schematics 3%, 11.

High Trigger Enable Point.
Confirms that the analyzer has found its trigger enable
point. Schematics T¥*, 11.

High Trace Point.
Confirms that the logic analyzer has found the trace point.
Also, stops the Occurrence Counters. Schematics 3, 7%, 11.

High Drive BNC1l At Trace Point.
Drives BNC1l on rear panel when the analysis measurement is
is at trace point. Schematic 11.

High Wrap.

Shows the mainframe CPU that the State Storage and Count
Storage RAMs have been filled and then written over again.
Schematic 7%, 11.

High External Trigger.
Indicates to the mainframe CPU that the analyzer has
received a trigger from another module. Schematics 3*,11,5.

High Buffered Address Bus 0-T.

Addresses the State Storage RAMs and State Recognition RAMs.
Also, used as data input for Memory Address Counters. It is
inverted version of mainframe CPU address bus lines L/AO-T.
Uses positive logic: High = 1, low = 0.

Schematics 1, 7, 11%; HB/AO on 2, 11%*.

Low Address Bus 0-10.

Address bus from the mainframe CPU.

Uses negative logic: high = 0, low = 1. Schematics 10%, 11%.
Low Analysis.

Signals the analysis board to begin its cycle; driven by the
emulator. Schematics 1%, 2, 10.
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Table 8-1. Mnemonics, sheet 7 of 12
Mnemonic Description
L/BKG Low Background.

L/BRK

L/BS

L/CB

L/D0-15

L/DGMC

L/DGMCEN

Indicates to the analyzer that the emulator is in background
memory (ie. non-real time). It is driven by the emulator.
Schematic 9.

Low Break.
Stops emulation, and indicates High Trace Complete or High
Trace Point has occurred. Schematic T.

Low Bus Strobe.
Gates data out of the analyzer onto the bi-directional data
bus to the mainframe CPU. Schematics 10%, 11.

Low Write Control Bits.
Clocks Control Bits latch and Emulator Bus Control latch.
Schematics 1, 10%, 11.

Low Data Bus 0-15.
Bi-directional data bus from mainframe CPU.
Uses negative logic: high = 0, low = 1. Schematic 11.

Low Drive Gated Master Clock.
Drives Gated Master Clock Inter Module Bus (IMB) signal.
Schematics 2, 11%.

Low Drive Gated Master Clock Enable.
Enables drive GMC drive. Schematics 2%, 3.

L/DOUT0-15 Low Data Output Bus 0-15.

L/EAO-23

L/EBUP

L/EBYT

Data output bus from the Memory Index Counter, State
Storage, and Time/State Counter Storage. It is gated onto
the bi-directional data bus to the mainframe CPU.

Uses negative logic: high = 0, low = 1.

Schematics 7%, 8%, 9%, 11.

Low Emulator Address Bus 0-23.
Emulator address bus that is monitored by the analysis board.
Uses negative logic: high = 0, low = 1. Schematic 1.

Low Enable Byte Upper.

Indicates to the Word/Byte latches that the emulator is using
only bits L/ED8-15 (upper byte) of the emulator data bus. It

is sent by the emulator over the emulator bus. Schematic 10.

Low Emulation Byte Mode.

Indicates to the Word/Byte latches that the emulator is using
only bits L/EDO-7 (lower byte) of the emulator data bus. It
is sent by the emulator over the emulator bus. Schematic 10.
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Table 8-1. Mnemonics, sheet 8 of 12

Mnemonic

Description

L/EDO-15

L/EIT

L/ESO-T

L /GMCEN

L/ID

L/IR-1

L/MACSEL

L/MC

L/MCE

L/MEF

L/MICO-T

L/MICSEL

Low Emulator Data Bus 0-15.
Emulator data bus that is monitored by the analysis board.
Uses negative logic: high = 0, low = 1. Schematic 1.

Low Enable Internal Trigger.
Indicates that another module has enabled the analyzer to
begin its trace. Schematics 3%, 5.

Low Emulator Status Bus 0-7.
Emulator status bus that is monitored by the analysis board.
Uses negative logic: high = 0, low = 1. Schematic 1.

Low Gated Master Clock Enable.
Enables GMC drive circuit. Schematics 2%, 3.

Low Identification.

Requests the analysis board identification be sent to the
mainframe CPU over the bi-directional bus lines L/D1 and
L/D8. The signal originates in the I/O circuitry of the main-
frame. Schematic 10.

Low Interrupt Request 1.
Interrupt line to mainframe CPU, driven by the analyzer.
Schematic T.

Low Memory Address Counter Select.
Allows data to be loaded from the mainframe CPU address bus
into the Memory Address Counters. Schematic 7, 10%.

Low Measurement Complete.
Indicates the analyzer has finished the trace.
Schematics 2, 7%, 11.

Low Measurement Complete Enable.
Clocks the Measurement Complete latch. Schematic T.

Low Master Enable Flag.
Indicates condition of Master Enable line. Schematics 2, 3*.

High Memory Index Counter Bus 0-T.
Data output bus from Memory Index Counter.
Uses negative logic: high = 0, low = 1. Schematic 7.

Low Memory Index Counter Select.

Allow data to be loaded from the mainframe CPU bi-directional
data bus (bits L/DO-7) into Memory Index Counters.

Schematics 7, 10%.
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Table 8-1. Mnemonics, sheet 9 of 12
Mnemonic Description
L/MR Low Master Reset.

L/OCCSEL

L/OCEN

L/POP

L/PV

L/QUAL

L/RCH

L/RCL

L/REAH

L/REAL

L/RED

L/RES

Resets or clears various flip flops, and counters, preparing
the analyzer for the next run. It comes from the mainframe
CPU. Schematics 7, 10%.

Low Occurrence Counter Select.

Allows the Occurrence Counters to be loaded with data
from the mainframe CPU bi-directional data bus.
Schematics 6, 10%.

Low Occurrence Counter Enable.
Enables Occurrence Counters to count. Schematics 5, 6%.

Low Power-On-Pulse.
Indicates to the analyzer that power has been applied to the
system; driven by mainframe power supply. Schematic 11.

Low Performance Verification.
Indicates that PV is being run and prevents the analyzer
from running in the analysis mode. Schematics 2, 10%.

Low Qualify.

Indicates that the information on the emulator bus satisfies
the requirements of the trace specifications.

Schematics 5%, 7.

Low Read Count, High.
Enables read of highest 8 bits in the Time/State Counter
Storage. Schematics 9, 10%.

Low Read Count, Low.
Enables read of lowest 16 bits in the Time/State Counter
Storage. Schematics 9, 10*.

Low Read Emulator Address, High Byte.
Enables read of highest 8 bits of emulator address in the
State Storage RAMs. Schematics 8, 10¥%.

Low Read Emulator Address, Low Word.
Enables read of lowest 16 bits of emulator address in the
State Storage RAMs. Schematics 8, 10%.

Low Read Emulator Data.
Enables read of 16 bit emulator data bus in the State Storage
RAMs. Schematics 8, 10*%.

Low Read Emulator Status.
Enables read of 8 bit emulator status bus in the State
Storage RAMs. Schematics 8, 10%.
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Table 8-1. Mnemonics, sheet 10 of 12

Mnemonic

Description

L/RF

L/RH

L/RME

L/RP

L/RTR

L/RUN

L/RW

L/SEL

L/STB

L/STM

L/TCK

Low Read Flags.
Gates analyzer status flags onto the Low Data Output bus.
Schematics 10%, 11.

Low Run/Halt.
Indicates whether the analyzer is in the run or halt mode.
Low = run. Schematics 2, 10%.

Low Receive Master Enable.

Allows Inter Module Bus (IMB) Master Enable signal to be
received from another module by the analyzer.

Schematics 3, 11%.

Low Read Pointers.
Gates the 8 bit Memory Index Counter output onto the Low
Data Output bus. Schematics T, 10%, 11.

Low Receive Trigger.
Allows the analyzer to receive the Inter Module Bus (IMB)
Trigger signal from another module. Schematics 3, 11%.

Low Run.

Starts and stops the logic analyzer's functions. Derived from
either the Timing Generator or the mainframe CPU.

Schematics 2%, 5.

Low RAM Write.
Enables write to State Storage RAMs and Time/State Counter
Storage RAMs. Schematics 2%, 8, 9.

Low Select.

Allows the analyzer's identification code to be returned over
the mainframe CPU bi-directional data bus. It is also used
to enable the analyzer during measurments. Schematic 10.

Low Strobe.

When the mainframe CPU is writing, indicates that there is
valid data on the bi-directional data bus. When the mainframe
CPU is reading, indicates that data may be placed on the bus.
Schematic 10.

Low Start Memory.
Signal from mainframe processor that indicates a memory
operation is beginning. Schematic 10.

Low Time Clock.
Input to the 640 ns Count Time Synchronizer. It is derived
from B/25MHZ. Schematic 9.
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Table 8-1. Mnemonics, sheet 11 of 12
Mnemonic Description
L/TEP Low Trigger Enable Point.

L/TEPC

L/TP

L/TPE

L/TRIG

L /WADM

L/WASM

L/WRT

LB/D0-15

LHB/AO

LL/EB

Indicates that the analyzer is has found its trigger enable
point. Schematics 5, T*.

Low Trigger Enable Point Control.
Controls setting of the Trace Point latch. Schematics 7, 11%.

Low Trace Point.

Indicates that the analyzer has found the trigger word or
sequence. It is routed from the analyzer board through the
motherboard to connector BNC1l on the rear panel for trigger-
ing external devices. Schematics 5, 7%, 11.

Low Trace Point Enable.
When Trace Point is found, enables the Memory Index Counters
to increment. Schematic T.

Low Trigger.
Indicates that the trace specification has been satisfied.

Schematic 5%, 7.

Low Write Address & Data Minterms.
Enables write to highest U4 bits of the Address Minterm RAMs
and all 8 bits of the Data Minterm RAMs. Schematics 4, 10*.

Low Write Address & Status Minterms.
Enables write to lower 8 bits of Address Minterm and the U4
bits of Status Minterm. Schematics 4, 10%.

Low Write.
Enables the mainframe CPU to write to the analyzer; produced
by the CPU. Schematic 10.

Low Buffered Data Bus 0-15.

Used to program Occurrence Counters and Control Bits Latch.
Also, bits 0-7 are used to load the Memory Index Counter. It
is the buffered version of the bi-directional data bus from
the mainframe CPU. Uses negative logic: high = 0, low = 1.
Schematics 4, 6, T, 11%.

Latched High Buffered Address 0.
Latched version of HB/AO. Schematics 2%, 3.

Low Latched Emulator Bus.

Latched emulator bus that includes Low Latched Emulator Ad-
dress Bus, Low Latched Emulator Data Bus, and Low Latched
Emulator Status Bus. Uses negative logic: high = 0, low = 1.
Schematics 1%, 4, 8.
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Table 8-1. Mnemonics, sheet 12 of 12

Mnemonic

Description

POL

RANGE1

RANGE?2

RH1

SMO-7

TG1-k4

Polarity.
Determines polarity of L/MC and L/TP. It is controlled by
software and is not operator defined. Schematic 11.

Data and Status Range Qualify.

Indicates whether the emulator data bus and status bus are
within the singly bounded range within the trace
specification. Schematic 5.

Address Range Qualify.
Indicates whether the emulator address bus is within the
doubly bounded range in the trace specification. Schematic 5.

Run/halt Latch Input.
Input to the Run/halt latch that indicates run or halt mode.
Schematic 2.

Status Minterm Bus 0-T.

Data output bus from State Recognition Storage RAMs that in-
dicates whether trace specifications for emulation status
have been detected. Uses positive logic: high =1, low = O.
Schematics L*, 5.

Timing Generators.
Various signals in the Timing Generator. Schematic 2.
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Table 8-2. Logic Symbols, sheet 1 of 3

GENERAL

All signals flow from left to right, relative to the symbol’s orientation with inputs on the left side of the symbol, and
outputs on the right side of the symbol (the symbol may be reversed if the dependency notation is a single term.)

All dependency notation is read from left to right (relative to the symbol’s orientation).
An external state is the state of an input or output outside the logic symbol.
An internal state is the state of an input or output inside the logic symbol. All internal states are True = High.

SYMBOL CONSTRUCTION

Some symbols consist of an outline or combination of outlines together with one or more qualifying symbols, and the
representation of input and output lines.

INPUTS 4{ & OUTPUTS
—] N
uos

Some have a common Control Block with an array of elements:
CHIP CONTROL

FUNCTION ——0u__ / BLOCK
—> CTR DIV 16
—ﬁg M1
M2 COMMON
;
CONTROL=» G4 3,5CT=15 :—
—L DN Gs | _____— NOTATION
_%C 2,3,5,6+/1,C7 4|
ARRAY 2,4,5,6-/1,C7 LEAST
ELEMENTS SIGNIFICANT
—I o I_/ ELEMENT
14
3 7D [0] ——
4 7D [11 — 13
INPUTS — 5 = o 1o ~— OUTPUTS
£ 5 1 1

\ MOST
SIGNIFICANT

ELEMENT

CONTROL BLOCK - All inputs and dependency notation affect the array elements directly. Common outputs are
located in the control block. (Control blocks may be above or below the array elements.)

ARRAY ELEMENTS -All array elements are controlled by the control block as a function of the dependency notation.
Any array element isindependent of all other array elements. Unless indicated, the least significantelement is always

closest to the control block. The array elements are arranged by binary weight. The weights are indicated by powers
of 2 (shownin[]).

LS-09-81 - 1
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Table 8-2. Logic Symbols, sheet 2 of 3

INPUTS - Inputs are located on the left side of the symbol and are affected by their dependency notation.

Common control inputs are located in the control block and control the inputs/outputs to the array elements
according to the dependency notation.

Inputs to the array elements are located with the corresponding array element with the least significant element
closest to the control block.

OUTPUTS - Outputs are located on the right side of the symbol and are effected by their dependency notation.
Common control outputs are located in the control block.

Outputs of array elements are located in the corresponding array element with the least significant bit closest to
the control block.

CHIP FUNCTION - The labels for chip functions are defined, i.e., CTR - counter, MUX - multiplexer.
DEPENDENCY NOTATION
Dependency notation is always read from left to right relative to the symbol’s orientation.
Dependency notation indicates the relationship between inputs, outputs, or inputs and outputs. Signals having a
common relationship will have a common number, i.e., C7 and 7D...C7 controls D. Dependency notation
2,3,5,6+/1,C7 is read as when 2 and 3 and 5 and 6 are true, the input will cause the counter to increment by one
count....or (/) the input (C7) will control the loading of the input value (7D) into the D flip-flops.
The following types of dependencies are defined:

a. AND (G), OR (V), and Negate (N) denote Boolean relationship between inputs and outputs in any

combination.

b. Interconnection (Z) indicates connections inside the symbol.

C. Control (C) identifies a timing input or a clock input of a sequential element and indicates which inputs are
controlled by it.

d. Set (S) and Reset (R) specify the internal logic states (outputs) of an RS bistable element when the R or S
input stands at its internal 1 state.

e. Enable (EN) identifies an enable input and indicates which inputs and outputs are controlled by it (which
outputs can be in their high impedance state).

f. Mode (M) identifies an input that selects the mode of operation of an element and indicates the inputs and
outputs depending on that mode.

g. Address (A) identifies the address inputs.

h. Transmission (X) identifies bi-directional inputs and outputs that are connected together when the
transmission input is true.

DEPENDENCY NOTATION SYMBOLS

A Address (selects inputs/outputs) (indicates binary range) Negate (compliments state)
C Control (permits action) Reset Input
EN  Enable (permits action) Set Input

OR (permits action)
Interconnection
Transmission

G AND (permits action)
M Mode (selects action)

XN<WwDZ

LS-09-81 - 2
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Table 8-2.

Logic Symbols, sheet 3 of 3

ﬂ Analog Signal
& AND
} { Bit Grouping

[> Buffer

| Compare

l> Dynamic

OTHER SYMBOLS

N 4 Inversion

O

Negation

—X— Nonlogic Input/Output

<&
o

>1
=1 Exclusive OR >
L Hysteresis &
? Interrogation 1

— Internal Connection

Open Circuit (external resistor)
Open Circuit (external resistor)

OR

Passive Pull Down (internal resistor)
Passive Pull Up (internal resistor)
Postponed

Shift Left (or down)

LABELS

— Shift Right (or up)

/ Solidus (allows an input or output to have
more than one function)

V Tri-State
, Causes notation and symbols to effect
inputs/outputs in an AND relationship, and to

occur in the order read from left to right.

( ) Used for factoring terms using algebraic
techniques.

[ ] Information not defined.

& Logic symbol not defined due to complexity.

BG Borrow Generate
Bl Borrow Input

BO Borrow Output
BP  Borrow Propagate
CG Carry Generate
Cl Carry Input

CO Carry Output
CP  Carry Propagate

CT Content

D Data Input

E Extension (input or output)
F Function

MATH FUNCTIONS

) Adder >
ALU Arithmetic Logic Unit <
COMP  Comparator CPG
DIV Divide By ™
= Equal To P-Q

BCD Binary Coded Decimal
BIN Binary

BUF Buffer

CTR Counter

DEC Decimal

CHIP FUNCTIONS

DIR Directional
DMUX  Demultiplexer
FF Flip-Flop
MUX Multiplexer
OoCT Octal

DELAY and MULTIVIBRATORS

J J Input

K K Input

P Operand
T Transition
+ Count Up

Count Down

Greater Than

Less Than

Look Ahead Carry Generator
Multiplier

Subtractor

RAM Random Access Memory
RCVR  Line Receiver

ROM Read Only Memory

SEG Segment

SRG Shift Register

I/l Astable

|m_| Delay

1 Nonretriggerable Monostable
NV Nonvolatile

_I71L_ Retriggerable Monostable

LS-09-81 - 3

8-20




Service - Model 64302A

Table 8-3. Schematic Diagram Notes

ETCHED CIRCUIT BOARD (925) WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESES

USING THE RESISTOR COLOR
CODE

FRONT PANEL MARKING

[ (925) 1S WHT-RED-GRN |
0- BLACK 5- GREEN

——— 1- <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>