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CERTIFICATION

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

WARRANTY

This Hewlett-Packard 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. Qutside 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.

CW&A 2/81




HEWLETT -PACKARD
SERVICE MANUAL
MODEL 64602A

TIMING ACQUISITION BOARD

REPAIR NUMBERS

This Manual applies directly to Models
with Repair Numbers prefixed 21u48A.

© COPYRIGHT HEWLETT-PACKARD COMPANY 1982,1983
LOGIC SYSTEMS DIVISION
COLORADO SPRINGS, COLORADO, 1.S.A.

ALL RIGHTS RESERVED

Manual Part Number: 64602-90902
Microfiche Part Number: 64602-90802 PRINTED: OCTOBER 1982
CHANGED: NOVEMBER 1982



SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Fallure 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 fallure 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.

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

SS-1-1 76




Model 64602A - Table of Contents

TABLE OF CONTENTS

Section Page
I GENERAL INFORMATION....... ettt 1-1
1-1. Introduction......ooviii it enneeeas ceel1-1
1-4. Instruments Covered by this Manual.................. 1-1
1-9 ) D=Y-T o3 o 5 o 7 Ko o 1-2
1-14. Specifications........ PP 1-2
TI INSTALLATION. ......cvvevrensn ettt e 2-1
2-1 Introduction................... ettt e e 2-1
2-3. Initial Inspection......c.viii i ininrnonononnsos 2-1
2-7. Installation Instructions........coveiiviienenennens 2-1
2-23. Operating, Storage, and Shipment Environment........ 2-3
III OPERATION. ..t i v ittt ennonsosncncnsas et et 3-1
v PERFORMANCE TESTS & TROUBLESHOOTING.........00004 et 4-1
4-2. Introduction.................. N 4-1
4-16. Physical Setup........vvevvenennn. e 4-3
4-18. Keyboard Setup (All O TesSts)...uv'evrerenrenennennn. L-y
4-20. Keyboard Setup (One Test).....ovvrirerenenenenenenn. 4-5
4-22. Explanation of Test Descriptions.................... 4-5
4-26. Test 1: Serial Programming.............oeeeeenenenn. L4-6
4-30. Test 2: Ram Counters.............cocue... e 4-7
4-34, Test 3: Fast Sample TesSt...o.vvrvrenrenennennnnennnn 4-8
4-38. Test U4: Dual Threshold Mode.........ovuvvirnunennnnn. 4-9
4-43. Test 5: Glitch Mode TeSt.....vvirneremneeeeennnnns 4-11
4-UB. Test 6: DACs Trigger Test....ovuvveverernenennenenns 4-13
4-51. Test 7: Checker Board......u.ouvuvuienneneenennens. 4-1Y4
4-Sh, Test 8: RAM Filled......vviirininenneneeneneannnns 4-15
4-57. Test 9: Galloping One S.......vvrviernrnrnrnnnnnnnn. 4-16
4-59. Supplementary Board ID Test.........oovuerernennennn 4-18
4-61. Supplementary PV Skew TeSt......ovuveuernenennennnnn 4-19
4-69. PV Softkey Sequence...........eeeeuunen. e y-22
4-70. Signature Analysis................... e y-27



Model 64602A - Table of Contents

Section

v

VI

VII

VIII

ii

TABLE OF CONTENTS (CONTINUED)

Page
ADJUSTMENTS..... tesees st s ereescesenans cesersseesssseans eeeeD-1
5-1 Introduction........cooivivvennnnns Cecereceanann eees5-1
5-3 Safety Requirements..........coeovveeeersnncennns .e.5-1
5-5. Equipment Required............cceiivenrrrencscnsnnns 5-1
5-7. Description.....oveiiiieiiiieesnnsscscscescnnannans ..5-1
5-10. Keyboard Setup........cceeveveeeeresssocsscsvssnsans 5-2
5-12. DACs Negative Full Scale Adjustment......... ceeeas ..5-2
5-14. DACs Positive Full Scale Adjustment................. 5-3
REPLACEABLE PARTS. ...t vttt eriosrosoenssssssosssosoconsas ...6-1
6-1 IntroQUCEIOoN. . ittt ittt enneeneenecnaeeneenacnnnes 6-1
6-3. Abbreviations..........cciiieiiiiiiinniaenn e 6-1
6-5. Replaceable Parts..........c.eeeeeevucnrncncananeenns 6-1
6-7 Ordering Information..........ovevevueeeeneannnnnnss 6-2
6-10. Spare Parts Kit.......ovivrvnrenenennnnn et 6-2
6-12. Direct Mail Order System...........cocovueueneecncnns 6-2
MANUAL CHANGES. . ..ttt eeoeeeoeoesososeoesesossosssonnenonnss T-1
THEORY AND SCHEMATICS. .. ittt e iettvrosneoeosoonossoosonsanas 8-1
8-1. IntrodUCtion. . v ve vttt irrnnnnneeeeeennnnannonsnnss 8-1
8-6 Theory and Block Diagrams..........uoeeeveneenennnenn 8-2
8-29. Logic Convention.......ceeeeeeeenuennennenneenneanss 8-9
8-34. MNemomicCS......cutirenenneneeeeneenenennnnenennenns 8-10



Model 64602A - Table of Contents

LIST OF ILLUSTRATIONS

Figure Title Page
1-1 Model 64602A Timing Acquisition Board............covvvuunnnn 1-0
2-1. Timing Configuration....... e ettt 2-2
2-2. Timing Bus CablesS. .....o.vevrenrnrnenenenenenenenenrnonnnnns 2-4
4-1 PV Test Display.......... e e R |
y-2, Skew Test Setup....... ......... e e 4-19
4-3 First SKew TesSt...vevreerenreneenennoneneonennns e 4-20
-y Second Skew Test ......................... et J4-21
4-y, PV Softkey Sequence (Figures h S to U-13) .. itiiiiinninnnn. 4-22
5-1. Adjustment Locator....... et e et et et 5-3
8-1. Probe and Glitch Chip Block Diagram...........ccovvviuunnn. 8-3
8-2. Serial-To-Parallel Encoders Block Diagram.................. 8-5
8-3. Acquisition Board Block Diagram............ et 8-7
8-Y4. System Block Diagram........... e et 8-8
8-5. Service Sheet 1: Mode Selection................ ceere.....8-16
8-6. Service Sheet 2: Memory Address Counters (MACs).......... 8-18
8-7. Service Sheet 3: DACs, Probe Bus, & Timing Bus...........8-20
8-8. Service Sheet U4: Glitch Chip & Encoders........... ceee...8-22
8-9. Service Sheet 5: Acquisition Memory.............. ceee....8-24

LIST OF TABLES

Table Title Page
6-1. Reference Designators and Abbreviations.................... 6-3
6-2. Replaceable Parts List....... ettt e 6-4
6-3 List of Manufacturer's Code...... e e 6-T
8-1. 6UO02A MNemoOnicsS. .o ovvevrerenrnenenenenennnns ceeeeeeee....8-10
8-2 Logic Symbology....covovuesnn e AU 8-1Y4

iii



General Information - Model 6L4602A

& e

PR )

*
-
-
o
Bl
]
b

Figure 1-1. Model 64602A Timing Acquisition Board

ACQ 1-0



General Information - Model 64602A

SECTION I
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Service Manual contains information required to install, test and
service the Hewlett-Packard Model 64602A Timing Analysis Acquisition Board.
Operating instructions are provided in a separate Operating Manual supplied
with the instrument.

1-3. Shown on the title page is a microfiche part number. This number can be
used to order ULX6-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: 0000A0000. It
is in two parts; the first four digits and the letter are the repair
prefix, and the last five 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 contents of this manual apply to
instruments with the repair number prefix(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 different from those
described in this manual. The manual for this newer instrument is accompanied
by a Manual Changes supplement. This supplement 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. Complimentary 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.
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1-9. DESCRIPTION.

1-10. The Timing Analyzer is used to monitor information flow in the time
domain. The information may be a software program, the actions of a hardware
state machine, or random logic signals.

1-11. The Timing Analyzer consists of one Model 6U601A Timing Control
Board, and from one to two Timing Data Acquisition Boards.

1-12. Up to two Acquisition Boards may be combined to form a Timing Analyzer
with as many as 16 channels.

1-13. Logic Analyzers within one Mainframe may be connected together using
the Inter Module Bus (IMB). One possible use of the IMB is to allow a State
Analyzer to trigger a Timing Analyzer.

1-14. SPECIFICATIONS.
1-15. Instrument specifications are 1listed in Table 1-1. These speci-

fications are the performance standards or limits against which the
instrument is tested.
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Table 1-1. Specifications.

Includes Models 64601A Control Board, 64602A 8-Channel Acquisition,
and 6U604A 8-Channel Timing Probes.

Sample rates
Wide Sample Mode: variable from 2Hz to 200MHz.
Glitch mode: variable from 2Hz to 100MHz.
Dual Threshold: same as Wide Sample Mode.
Fast Sample: LOOMHz.

Memory length:
Wide Sample, Glitch, & Dual Threshold Modes: 4060 samples.
Fast Sample Mode......cvvvvnunnennnnn : 8140 samples.

Memory width (8 channel system)
Wide Sample...........cvcvev.....: 8 channels.
Dual Threshold, Glitch, and 400MHz modes: 4 channels.

Memory width (16 channel system--two acquisition boards)
Double the width for a single, 8-channel system.

Resolution:
Total skew from probe tip:
Within pod: +/- 1.5ns.
Pod to pod: +/- 3.0ms.
Conditions: Input signal: VH = -1.0V, VL = -1.6V,
VIH at -1.3V
Input slew rate > .25 V/ns
Sample rate accuracy: typically +/- .002%

Probe characteristics
Input Z: 100K ohms +/- 2%, shunted by <6pf.
Drive requirements:
Minimum input amplitude: 600mV P/P.
Minimum input overdrive: 200mV or 25% of input amplitude,
whichever is greater.
Minimum input pulse width: 3.0ns at threshold.
Dynamic range: +/- 10V.
Maximum input: +/- 4OV,
Threshold accuracy: +/- 50mV or +/- 2% whichever is greater.
Hysteresis: Typically 50mV.

Glitch Mode
Maximum sample rate: 100MHz.
Minimum width: 3.0ns at threshold.
Maximum width: sample period less 4.0ns.
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Specifications (continued)

Triggering
Time duration accuracy: +/- (20% + 2ns).
Minimum width for narrower-than trigger: 6ns typical.
Minimum width for transition trigger: 6ns typical.
Displayed position accuracy: +/- 4 samples in Wide Sample, Dual
Threshold, and Glitch Modes.
: +/- 8 samples in Fast Sample Mode.
Delay from input to external BNC drive: Typically 60ns.
Delay from input to internal IMB drive: Typically 55ns.
Dead time for post-qualify measurement resev.
Typically 50ns + the time required to fill the memory
with the selected amount of pre-trigger information.
Reset time for duration trigger: To meet the duration
specifications, the trigger duty cycle must be no
greater than 40%.

BNC Drive

Output signal swing in transition trigger mode:
Amplitude: 2.0V typical.
Width at 50%: 10ns typical.

Output signal swing in width greater-than trigger mode:
Amplitude: 2.5V typical.
Width: Input trigger width minus the selected duration.

Output signal swing in width less-than trigger mode:
Amplitude: same as in transition trigger mode.
Width: same as in transition trigger mode.

Position: occurs when trigger pattern disappears, before
the selected duration times out.

IMB Functions (interconnection with other modules):

Master Enable (LE/ME)------- : drive, receive (Execute/Halt only)
Trigger Enable (LE/TE)------ : drive, receive.

Trigger (HE/TR)------------- : drive, receive.

Delay Clock (HE/DLCK)------- : receive only.

Storage Enable (LE/SE)------: not used.
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SECTION II
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information for installing the Model 6U4602A.
Included are initial inspection procedures, preparation for wuse, and
instructions for repacking the instrument for shipment.

2-3. INITIAL INSPECTION.

2-Y4, Inspect the shipping container for damage. If the shipping
container or cushioning material is damaged, it should be kept until contents
of the shipment have been checked for completeness and the instrument has
been checked mechanically and electrically. Procedures for checking electrical

performance are given in Section IV. If the contents are not 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 replacement at HP option without waiting for claim
settlement.

2-5. PREPARATION FOR USE.

2-6. There are no specific preparation for use procedures except the actual
installation of the boards in the Mainframe cardcage.

2-7. INSTALLATION INSTRUCTIONS.

WARNING

WHEN REMOVING OR INSTALLING THE TIMING ANALYZER BOARDS,
THE MAINFRAME A.C. LINE POWER MUST BE TURNED OFF.

ACQ 2-1
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IMB CABLE CLOCK CABLES TIMING BUS CABLE
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Figure 2-1. Timing Configuration
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Installation - Model 64602A

2-8. Mainframe Configuration.

2-9. Depending on the number of channels required, the timing analyzer will
use two or three card slots of the mainframe cardcage.

2-10. One Timing Acquisition Board (64602A) should be installed in the
lowest numbered card slot available. The Timing Control Board (64601A) then
goes in the next higher slot. And if there is a second Acquisition Board,
it will go in the next higher slot. In other words, Acquisition Boards are
installed on either side of the Control Board. SEE FIGURE 2-1.

2-11. Up to two Acquisition Boards may be installed with one Control Board,
forming one Timing Analysis Subsystem.

2-12. Inter Module Bus (IMB).

2-13. Some systems may contain a combination of a Timing Analyzer and another
type of Analysis Subsystem. The Inter Module Bus, located at the upper
left-hand corner of the board (when viewing from the component side) connects
two or more analysis modules together for controlling and arming purposes.
For example, a Timing Analyzer may arm a State Analyzer, and vice versa.

2-14. Although the 64602A has an Inter Module Bus jack, there is no electrical
connection between this IMB jack and the rest of the board. The 6L602A
communicates with the IMB through the 6L4601A Timing Control Board. Since there
is no electrical connection to the 64602A IMB jack and the rest of the board,
this jack may have a ribbon cable connected to it for mechanical support.

2-15. Probe Bus

2-16. The timing analyzer communicates with the system under test by means of
the 6460LA Timing Probe. The probe cable connects to the probe bus located
on the top center of the 6U602A acquisition board.

2-17. Clock Cables.

2-18. Each 6U4602A acqusition board requires two clock inputs from the
control board. Sample clocks are supplied from the control board via BNC
cables connected to Jl and J2 on the upper left-hand part of the acqusition
board.

2-19. Clocks should be paired: The left-hand two jacks, J1 and J2, on the

control board should be connected to one acquisition board; and the right-hand
two jacks should be connected to any second acquisition board.
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2-20. Timing Bus.

2-21. The timing bus is at the top right-hand corner of the 6L4602A
Acquisition Board (when viewing from the component side). The timing bus
connects the timing Control Board to one or two Acquisition Boards.

2-22. The timing Control and Acquisition Boards must be grouped together to
allow the timing bus ribbon cable to connect the Control Board to the
Acquisition Board. When there are two Acquisition boards, which are
placed on either side of the Control Board, a 3-position ribbon cable is
used. Use only the timing bus cable with a part number given in the 6L601A
Control Board parts list. See FIGURE 2-2.

N 2 N\
E 7 PR
6 5 5 6 5\
K -~ 'EEA
4 - XE/TRIG from Acq. EE 10 o\ TIMING BUS
11 - HAVENPUL rom Acs N N 1 Aca BoARD
12 - H/MEMFUL from Acq. NEE o 1 13N
15 - HE/RESET from Contr. - \
19 - H/RUN from Contr. \J6 15 16 15
20 - L/PVC from Contr. \\18 17 18 17\
\20 19 L 20 19\
N 1 NC 2 1 " NC 2 N
\4 3 NC Vs 4 3 - NC —¢—4 3\
NG 5 — NG —— 6 5 — NC ——6 A
\3 7 — NC — 8 7 — NC ———38 7\ TIMING BUS
\10 9 — NC L 10 9 Ne —10 AN 2 ACQ BOARDS
N2 11— NC - 12 11— e ERPEEEFAN
N 1 13 -~ 1 1N
NGRS 16 15 PPN
e 7 18 17 18 17N\
2019 20 19 ; 20 19N

Figure 2-2. Timing Bus Cables
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2-23. OPERATING, STORAGE, AND SHIPMENT ENVIRONMENTS.

CAUTION

THE GLITCH (U27) AND ENCODER (U22-25, U29-32) CHIPS
ARE VERY SENSITIVE TO STATIC. THEY SHOULD BE LEFT
IN CONDUCTIVE FOAM UNTIL INSTALLATION. GROUNDING
STRAPS AND A GROUNDED WORK STATION ARE RECOMMENDED
WHEN HANDLING THE ICS.

2-24. Operating Environment.

2-25. The Model 64602A may be operated in environments within the limits shown
below. It should be protected from temperature extremes which cause
condensation within the instrument.

Temperature.............. +10°to +h00degrees Celsius
Humidity........coveu... 5% to 80% relative humidity
Altitude.........ciiiiiiian, 15 000 m (50 000 ft)

2-26. Storage Environment.

2-27. The Model 64602A may be stored or shipped in environments within the
following limits:

Temperature.............. -40” to +763degrees Celsius
Humidity.......ceovennn. 5% to 80% relative humidity
Altitude.........ciiiniinnn.. 15 000 m (50 000 ft)

2-28. Packing.

2-29. Tagging for Service. If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office for service or repair, attach a tag showing owner
(with address), complete instrument repair number, and a description of the
service required.

2-30. Original Packing. Containers and materials identical to those wused in
factory packing are available through Hewlett-Packard Offices. Mark the
container FRAGILE to ensure careful handling. In any correspondence, refcr to
the instrument by model number and complete repair number.
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2-31.

Other Packing. The following general instructions should be used for

repacking with commercially available materials:

a.

ACQ 2-6

Wrap instrument in heavy plastic or paper. (If shipping to Hewlett-
Packard Office or Service Center, attach a tag indicating type of
service required, return address, model number, and complete repair
number.

Use a strong shipping container. A double wall carton made of 350 pound
test material is adequate.

. Use a layer of shock-absorbing material 70 to 100 mm (3 to U4 inches)

thick around all sides of the instrument to provide firm cushioning and
prevent movement inside container.

. Seal shipping container securely.
. Mark shipping container FRAGILE to ensure careful handling.

. In any correspondence, refer to instrument by model number and complete

repair number.
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SECTION III
OPERATION
The operation of the Model 64602A is a function of the system software.

Complete system keyboard operation is beyond the scope of the service manual.
Please refer to the operator's manual (64601-90903) for the procedure.
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NOTES
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SECTION IV

PERFORMANCE TESTS

4-1. SECTION IV TABLE OF CONTENTS.

Topic Paragraph Page
Introduction............. SN e b-2. 4-1
Troubleshooting techniques.............. e b-8. . i 4-2
Physical setup conditions..............u... e b-16. .. i, 4-3
Keyboard setup for all 9 PV tests............cuunn 4-18..... e L-4
Keyboard setup for one PV test.......... e b-20. ..., 4-5
Explanation of PV tests....... P y-22......... e Y-5
PV teStS 1-0. .ot inienn i inrnneneeennnooennaneosns 4-26...... e 4-6
Supplementary Board ID Test...... e 4-59. ... 4-18
Supplementary Skew Test......... e e B T 3 N 4-19
Figures illustrating softkey sequence........... U699 y-22
Signature tables............ e, e U-TOL y-27

4-2. INTRODUCTION.

4-3. Performance verification tests- check the major circuit blocks for proper
operation, giving the operator at least 90% confidence that the board is
operating correctly.

4-Y4, There are 9 PV Tests and 2 Supplementary Tests. The supplementary tests
use different access instructions. They are described after the the regular 9
PV tests.

4-5. Signature analysis instructions and tables are given at the end of the
section.

L4L-6. The performance verification tests are also used in troubleshooting: (1)
They help to isolate troubles +to particular blocks, and within particular
blocks; (2) Each test corresponds to a one signature loop when running
signature analysis.

4-7. Each test is shown on the mainframe screen as a bracket group of 0's.

The 0's correspond to steps in a particular test. When the board fails a
test step, the "0" for that step becomes a "1".
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4-8. TROUBLESHOOTING TECHNIQUES.

L4-9. Although each of the PV tests checks a specific circuit block, signals
from other blocks are used. A failure in one block can be caused by failures
in blocks upstream. The following steps are suggested for troubleshooting.

4-10. Check board seating.

4-11. Check cable connections.

All cables should be fastened securely. The clock cables should be paired on
the left or right two jacks. The timing bus and IMB cables should have the pin
1 wire connected to pin 1 on the jack. No cables other than the two listed in
the 6L601A Control Board manual parts list may be used for the timing bus.

4-12. Check supply voltages.

Supply voltages from the mainframe (+5V, -5.2V, -12V) should be within 5%. The
-3.25V should be within 3%.

4-13. Isolate the problem to one board.

When a PV failure occurs, isolate the problem to either an acquisition board,
or the control board. Check signatures on the timing bus, which connects the
control board to the acquisition board(s). Look first at the signals HE/RUN
and HE/RESET from the control board. If these are good, 1look at the return
signals from the acquisition board(s), H/MEMFUL, XE/TRIG1(2). In a two-acqui-
sition board system, H/MEMFUL comes from the acquisition board in the lower
numbered slot only.

4-14, Check the programming.

In PV tests the mainframe stimulates the timing analyzer and verifies correct
operation by looking at the status registers. Read each test description to
see what is being stimulated. Look at the signatures on the outputs of address
decoders, data latches, and mode registers where the mainframe is stimulating
that PV test circuit block. Correct signatures may be traced back to where
signals become incorrect.

4-15. Check the status registers.
A PV failure means the status registers for the acquisition board on service

sheet 5 will have one or more incorrect output signatures. The signal path may
then be traced back to the problem.
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4-17.

a.

Performance Tests and Troubleshooting - Model 64602A

PHYSICAL SETUP CONDITIONS FOR THE PV TESTS.
Conditions for the following tests:

Connect the timing pod to the 64602A acquisition board by means of
timing cable 64604-61601.

Leave the probe leads disconnected, so that the probe inputs are
floating near ground.

Make sure the two clock cables are securely connected. Clock cables
should be connected in pairs to either the two right or two left jacks
of the 64601A control board.

The timing bus cable should be connected to the jacks at the upper
right hand corner (when viewing from the component side) of both the
6U601A control board and the one or two 6U602A acquisition board(s).
Only timing bus cables (two or three position) listed in the 64601A
parts list should be used.

NOTE: In noisy environments, ground each probe input, using the ground
lead for each probe. Failure to do this may result in the PV
displaying intermittent, non-existent failures.

CAUTION

THE GLITCH (U2T7) AND ENCODER (U22-25, U29-32) CHIPS
ARE VERY SENSITIVE TO STATIC. THEY SHOULD BE LEFT
IN CONDUCTIVE FOAM UNTIL INSTALLATION. GROUNDING
STRAPS AND A GROUNDED WORK STATION ARE RECOMMENDED
WHEN HANDLING THE ICS.

ACQ 4-3
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4-18.
4-19.

KEYBOARD SETUP (For running all nine PV tests repeatedly).

To verify that the entire board is operating correctly, perform the

following steps on the mainframe keyboard:

a.

ACQ 4-Y4

With the operating system initialized and awaiting a command, press
the softkey labeled ‘opt test” (you may have to keep pressing the
"etc” softkey until you see ‘"opt test" on the screen). Or you may
type "option_test" in lower case.

Press [RETURN]. You should see a listing of all the optional boards
that are present in your mainframe, alorng with their slot numbers.

Type in the Timing Acquisition Board slot number.

Press [RETURN].

Press softkey "run".

Press softkey "slot".

Type in the Timing Acquisition Board slot number.

Press softkey 'repeated”.

Press [RETURN]. As shown in Figure 4-1, the screen will now show
all 9 Acquisition Board PV tests. Tests that pass will be indicated by
"0", and failures will be indicated by "1". The screen will also show

the number of +times +the tests are run, and the number of
failures.

. When finished with the test, press the "stop" softkey.

P¥ RESULTS: Slot # 3 200MHz Timing - DATA ACGUISITION Fri. 15 Jan 132, 900
TESTED FAILED LOFEM = O, SHORT = +, FRILED = 1, FRISEC = 01
1 ] 1 3ERIAL PROGRAMMING [ S
i 0 2 RAM COUNTERS o000 00 a0 ]
i 1 3 FAST SANFLE oo doe 0l
1 o 4 DUAL THRESHOLD | SO VO I R T |
1 0 S GLITCH [ VA A O A R |
1 [} 6 DACS TRIGGER Lodo oo o000 00007
1 i 7 LHECKER BOARD [ I v A O (I I B VA |
1 a B RAM FILLED [ S V(T (A O A
i o I GALLOFING ONES [ S U A A (S R S U A
C o6 o000 003 L 00003007
T 0000606 0d 630 000 ad 0007
L0009 o0 000 I 000090000 ]
STATUS: Awaiting command 14:18
run slot 3
test repeated

Figure 4-1. Display of PV Tests.
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4-20. KEYBOARD SETUP (For running one PV test repeatedly).

4-21. To run one test at a time repeatedly for signature analysis, perform the
following steps: (See Figures 4-2 to 4-10)

a. Press softkey "opt_test”; RETURN.

b. Type in the Timing Acquisition Board slot number; RETURN.
c. Press softkey "run".

d. Press softkey '"slot".

e. Type in the Timing Acquisition Board slot number.

f. Press softkey "test”. The screen will now list all

g. the Timing Acquisition Board PV tests.

h. Type in the number of the test you wish to rum.

i. Press the soft key "repeated".

j. Press [RETURN].

4-22. EXPLANATION OF THE TEST DESCRIPTIONS.

4-23. There are 9 performance verification tests for the Timing Acquisition
Board. Each of these tests has one or more TEST STEPS, denoted by the 0's or
1's within brackets. A "0" in the bracket indicates a PASS for that test
step; and a "1" indicates FAIL.

1. SERIAL PROGRAMMING [00]
2. RAM COUNTERS [00000000000]
3. FAST SAMPLE [000000]
4. DUAL THRESHOLD [0000000]
5. GLITCH [o0000] [00000]
6. DACS TRIGGER [00000000000000]
7. CHECKER BOARD [00000000] [00000000]
8. RAM FILLED [00000000] [00000000]
9. GALLOPING ONE'S [00000000] [00000000]

[00000000] [00000000]
[00000000] [00000000]
[00000000] [00000000]

4-24. The numbered TEST STEPS described in each PV test correspond, from
left to right, to the O's or 1's within the displayed brackets.

4-25. The numbered TEST STEPS describe the commands given by the system
software. They do not call for operator intervention.

ACQ 4-5
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4-26. TEST 1: SERIAL PROGRAMMING [00]

test steps: 12

4-27. Purpose. This test checks the glitch chip (U27) programming.

4-28. Test Steps. (Description of software execution)

1. The 20-bit glitch chip holding register is loaded with all HIGHs and a
single LOW is walked through. After 20 clocks, nineteen HIGHs and one LOW
should have appeared at the holding register output (U27-8).

2. The holding register is loaded with all LOWs and a single HIGH is clocked
through. After 20 clocks, a HIGH should appear at U27-8.

4-29. D/A Converter Adjustment.

This test will also allow adjustment of the -FS(full scale) pot for the D/A
converters. The -FS, +FS1l, and +FS2 pots are located together at the top of
the board.

See Section 5 for the adjustment procedure.
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4-30. TEST 2: RAM COUNTERS [o0o000000000O0]

test steps: 1234567891011

4-31. Purpose. This test checks memory-address-counter clocking and
counting.
4-32. Test Steps. (Description of software execution)

1. Analyzer is reset. The X-counters should read OOH. (Y-counters
cannot be read directly). H/MEMFUL should be false.

2. Memory Address Counters are set to AAH (AAx and AAy).

3. X-counter is clocked to FFH. (Since the Y-counter is ©behind, at
most, by one clock, it will be at FFH or FEH).

4, X-counter is clocked once more. It should read OOH.

5. Analyzer is clocked to one before the memory is full. Both X and Y
counters should be O1lH. H/MEMFUL should still be false.

The wrap-around latch (UL4) sends H/MEMFUL to the mainframe processor when the
memory address counters overflow for the first time during acquisition.
H/MEMFUL will continue true from then on, no matter how many times the
counters go around, until the analyzer is RESET. Thus, the counters
indicate when memory has been filled with new data at least once.

6. Clock once more. H/MEMFUL should be high. This indicates indirectly
that the Y-counter has been counting correctly.

7. Reset, and set the memory address to 55H (55x and 55y). H/MEMFUL
should be low.

8. X-counter is clocked to FFH.
9. X-counter is clocked once more. It should read OOH.

10. Analyzer is clocked to one before the memory is full. Both X and Y
counters should be 01H. H/MEMFUL should still be false.

11. Clock once more. H/MEMFUL should be high.

4-33. D/A Converter Adjustment.
After test #2 (ram counters) is run, the DACs are left with +2.117V (+/-

7.0mV) on TP1 and TP2. Adjustments may be made using the procedure in
Section 5.

ACQ k-7
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4-34. TEST 3: FAST SAMPLE TEST [o00000]

test steps: 123456

4-35. Purpose.
This test verifies that the counters are running, +that clocks are getting
through the system, and that the fast sample latch (UT1B) sets and resets.

The following conditions are programmed: fast sample mode is set; glitch
chip is programmed to never trigger.

4-36. Test Steps. (Description of software execution)
1. Reset and turn on the Fast Sample Mode. H/MEMFUL should be false.
2. The fast sample latch should be set.
3. Start acquisition. H/MEMFUL should go true.

4, Reset and turn on the Wide Sample Mode/200MHz. H/MEMFUL should be
false.

5. The fast sample latch should be reset.

6. Start acquisition. H/MEMFUL should go true.

4-37. D/A Converter Verification.
After test #3 (fast sample) is run TPl and TP2 should show OV (+/- 4.5mv).

This test is for Verification only. See Section 5 for the adjustment
procedure.

ACQ 4-8 Change 1
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4-38. TEST k: DUAL THRESHOLD MODE [0000000]

test steps: 123 4567

4-39. Purpose.

This test exercises the timing probe, the glitch chip (U27), the two D/A
converters (DACs), and the dual threshold latch (UT1A) in the Dual Threshold
Mode.

4-40. Theory.

In the Dual Threshold Mode, DAC A (U76) sets the lower threshold, wusing
channels 0-3; and DAC B (U78) sets the upper threshold, using channels 4-7.

Since two channels are needed for each probe input, an analyzer with only one
acquisition board is reduced to four channels. Only the low order probe
inputs--0,1,2,3--are active.

Each of these low order probe inputs comes into the board on two separate
channels: probe O => channels 0 & 4, probe 1 => channels 1 & 5, probe 2 =>
channels 2 & 6, and probe 3 => channels 3 & 7.

Since one of the set-up conditions for the PV tests is that the probes are
left disconnected and floating near ground, incoming data levels are
simulated by varying the DAC thresholds: a HIGH probe input is simulated by
a LOW threshold.

The dual threshold mode is set by the dual threshold latch (U714), which
sends HE/DT to the probe bus (J1-22). HE/DT is used to latch the probe pod

into the dual threshold and fast sample modes. In both of <these modes,
only four probe inputs are active.

4-41. Test Steps. (Description of software execution)
1. The dual threshold latch, UT1A, is reset.

2. The dual threshold latch is set.

ACQ L-9
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TEST 4%: DUAL THRESHOLD MODE (continued)

In each of the next five tests, the DACs are exercised in all of the
following ways:

a. Both thresholds are set to maximum (+12.7V): all probe data
will be seen as LOW.

b. Both thresholds are set to minimum (-12.8V): all probe data
will be seen as HIGH.

¢. Upper thresholds are set to +12.7V, and lower thresholds are set
to -12.8V.

d. Upper thresholds are set to -12.8V, and lower thresholds are set
to +12.7V.

e. DACs are set back to condition 'a’.

3. Program the glitch chip to always trigger. XE/TRIG should be true
under all the above conditions.

4. Program the glitch chip to trigger only on a HIGH. XE/TRIG should be
true only under condition b.

5. Program the glitch chip to trigger only on a selected middle level.
Trigger should occur only under condition d.

6. Program the glitch chip to trigger only on a LOW. Trigger should occur
only under condition a.

7. This step checks that XE/TRIG and XE/TRIGPOL to the status register U82
were the correct polarity in all the above tests.

4-42. D/A Converter Adjustment Verification.
After test #4 (dual threshold) is run, the DACs are left with TP1=+1.666 and

TP2=-1.666 (with the probes disconnected). THIS TEST IS FOR
VERIFICATION ONLY!. Adjustments are made using test #1 and test #2.
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4-43. TEST 5: GLITCH MODE TEST

[ooo0oo00] [00000]

test steps: 12345 678910

L4-44. Theory.

Glitches are defined as two or more transitions between sample times.

When the DAC thresholds are set HIGH or LOW, it makes inputs from the
floating probes appear to be at the opposite level. In this test the DAC
thresholds are "wiggled" between clock edges to create glitches.

4-45. Purpose.

This test exercises the probe and glitch chip (U27) in the glitch mode. The
test verifies a trigger (XE/TRIG at U82-4) under the following conditions:

a. The sample clock begins with a leading edge. That is, the first
sample time corresponds to a leading clock edge.

b. The sample clock begins with a trailing edge.

¢. Glitch transitions, between sample times, begin with a
leading edge.

d. Glitch transitions begin with a trailing edge.
e. Two glitch transitions occur between clock edges.

f. Three glitch transitions occur between clock edges.

4-46. Test Steps. (Description of software execution)

In the first bracket group, the sample clock alternates HIGH-LOW-HIGH. Each
test covers a sequence, starting and ending with the the clock HIGH.

1. The Glitch Mode is set. No trigger (XE/TRIG=1 at U82-4) should occur on
a normal data transition.

2. Two glitch transitions, beginning with a falling edge, occur between sam-
ples: XE/TRIG = 1.

3. Three glitch transitions occur, beginning with a falling edge: XE/TRIG=1.
4. Two glitch transitions occur, beginning with a rising edge: XE/TRIG=1.

5. Three glitch transitions occur, beginning with a rising edge: XE/TRIG=1.
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GLITCH MODE TEST (continued)
In the second bracket group, the clock alternates LOW-HIGH-LOW.
6. No trigger on a normal data transition.
7. XE/TRIG = 1 after two transitions which begin on a falling edge.
8. Triggers on three transitions which begin on a falling edge.
9. Triggers on two transitions which begin on a rising edge.

10. Triggers on three transitions which begin on a rising edge.

4-47. D/A Converter Adjustment Verification.
After test #5 (glitch mode) is run, the DACs are left with TP1=-1.666 and

TP2=+1.666 (with the probes disconnected). THIS TEST IS FOR VERIFICATION
ONLY! Adjustments are made using test #1 and test #2.
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TEST 6: DACS TRIGGER TEST

4-49.

[0000000000000 0]

test steps: 1234567891011 12 13 14

Purpose.

'This test checks the D/A converters, the probes, and the glitch chip.

4-50.

In each

Test Steps. (Description of software execution)

of the following tests, the DACs are exercised as in the DUAL

THRESHOLD TEST above.

1.

2-9.

10.

11.

12.

13.

1L,

The glitch chip is programmed to always trigger. XE/TRIG should be
true under all the conditions given in the DUAL THRESHOLD TEST.

The glitch chip is programmed so that one channel at a time will
never ‘trigger. In other words, a ‘'never-trigger" is walked
through all the channels, and the thresholds are exercised under all
conditions. XE/TRIG (U82-4) should be false for all these tests.

The glitch chip is programmed so that all channels will trigger on a
HIGH. XE/TRIG should be true only under condition b, as given in
the Dual Threshold Test.

The glitch chip is programmed so that all channels will trigger on a
LOW. XE/TRIG should be true only under condition a.

Channels 0-3 are programmed with a LOW threshold, and channels 4-7 are
programmed with a HIGH threshold. XE/TRIG should be true only under
conditon c.

Channels 0-3 are programmed with a HIGH threshold, and channels U7 are
programmed with a LOW threshold. XE/TRIG should be true only under
condition d.

For all the above tests, XE/TRIG to the timing bus was true at the
correct times.
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4-51. TEST 7: CHECKER BOARD

test steps: 1 2
[o0o000000] [00000000O0]

RAM channels: 07162534 07162534

}4-52. Purpose.

This test checks the RAMs and the output stage of the encoders by loading
two alternating patterns of HIGHs and LOWs into each memory channel, and
then verifying. The patterns are generated by the pattern generator inside
the encoders.

A memory channel consists of the four RAMs 1loaded by a particular probe
channel in the Wide Sample Mode.

Each ."0" in a bracket corresponds to a memory channel in the following
order: 0,7,1,6,2,5,3,k.

4-53. Test Steps. (Description of software execution)

1. Load 01010101... into memory channels 1,2,5,6; and 10101010...
into memory channels 0,3,4,7. The RAM looks like one big checker
board. All locations are tested.

2. Load 10101010... into memory channels 1,2,5,6; and 010101...

into channels 0,3,4,7. This is the same as the previous test
except that all bits are complemented.
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4-54, TEST 8: RAM FILLED

test steps: 1 2

[o0o0000000O0] [o0000000]

RAM channels: 071625314 071625314

4-55. Purpose.

This test checks the acquisition RAM by loading in all HIGHs or all LOWs, and
then verifying.

A ‘"memory channel” consists of four RAMs that correspond to a particular
probe channel in Wide Sample Mode.

Each "0" in a bracket corresponds to a memory channel in the following
order: 0,7,1,6,2,5,3,k.

4-56. Test Steps. (Description of software execution)
1. By programming the DAC thresholds for a maximum positive value, load
all LOWs into memory channels O0-7, and verify. All locations
are tested.

2. By programming the DACs with a maximum negative threshold, load all
HIGHs into RAM channels 0-7. All locations are tested.
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4-57. TEST 9: GALLOPING ONE'S [00000000] [00000000]
[00000000] [00000000]
[00000000] [00000000]
[00000000] [00000000]

This test checks address lines, rather +than memory itself. The bracket
GROUPs represent address lines, or bits. (Since the X and Y addresses are
identical for this test, only eight address bits, corresponding to a 16-bit
location, are needed.) The "0's" in each group represent memory channels in
the order: 0,7,1,6,2,5,3,4. Thus:

AO Al
[Chs‘0’7,196’2’5,39h] [Chs‘0’7’1’6’2,593’h]
A2 A3
[¢hs.0,7,1,6,2,5,3,4] [chs.0,7,1,6,2,5,3,4]
Al AS
[Chs‘0$7,196$2,5’3,u1 [Chs'0?79196’295’39h]
A6 AT
[chs.0,7,1,6,2,5,3,b4] [¢hs.0,7,1,6,2,5,3,4]

4-58. Procedure used by the software in this test.

After clearing memory, load FFFFH into the same 16-bit address in all
channels. Read that location in each channel. Then read the memory. If
only the location corresponding to the exercised address bit contains
FFFFH, no address lines are open or shorted.

Addresses are chosen in the following way: One address bit at a time is
first made LOW, +then HIGH. The corresponding power-of-two addresses will
then be: O1H,...,08H and FEH,...,TFH, as follows:

HEX ADDR. LINES CHANNELS:

ADDR. A7 A6 A5 A4 A3 A2 Al A0 0,7,1,6,2,5,3,4
01 L L L L L L L H EACH
02 L L L L L L H L EACH
oy L L L L L H L L EACH
08 L L L L H L L L EACH
10 L L L H L L L L EACH
20 L L H L L L L L EACH
40 L H L L L L L L EACH
80 H L L L L L L L EACH

and then:

FE H H H H H H H L EACH
FD H H H H H H L H EACH
FB H H H H H L H H EACH
F7 H H H H L H H H EACH
EF H H H L H H H H EACH
DF H H L H H H H H EACH
BF H L H H H H H H EACH
TF L H H H H H H H EACH
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‘GALLOPING ONE'S (continued)

For example, when bit A0 is exercised:

a.

Address 01H should be the only location in all channels to contain
FFFFH.

Then address FEH should be the only location in all channels to
contain FFFFH.

If both of these conditions are true, the first bracket will contain
only "0's".

The following inferences can be made from this test:

a.

If the selected address does not contain FFFFH, that address line is
open and will be indicated by one or more "0O"s instead of "0's".

Two or more address lines are shorted if any of the other addresses
also contain FFFFH. For example, when exercising 01H, if O09H also
contains FFFFH, then A0 is shorted to A3. This will cause "1" to
appear on all channels of those two address lines, eg: [11111111]
[11111111].

A RAM internal short, after the input buffers, may appear as a "'+" on
one of the channels, eg: [0000+000], indicating channel 2. Since
a memory channel 1is composed of four RAMs, the problem can then be
narrowed down to one of four RAMs.

The encoders or glitch chip may also cause failures to occur in
this test, even though previous tests have passed. For example, if
both the X and Y addresses are the same, except for A0, and the
signatures are correct on the address lines, check the signatures on
the outputs of the RAMs. If these are correct, but one or more of the
input data line signatures are wrong, the problem is likely to be the
encoder for that channel.
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4-59. SUPPLEMENTARY BOARD ID TEST

4-60. The board ID circuits have stable signatures when "opt_test” is
pressed. If the Timing Boards are not then listed on the screen, the ID
circuitry is not working. Check the ID circuitry signatures (U75, U82).
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h-61. SUPPLEMENTARY PV SKEW TEST.

4-62. The Skew Test is a supplementary PV test which checks the skew between
channels.

4-63. Skew is the difference in delay between any two channels.

4-64., There are two stages to the skew test. In the first stage one of the
eight probe channels is chosen as a reference channel, and either one or
all of the other seven channels is measured for skew against the reference.

4-65. The second stage of the test is done in the fast sample mode. This
test measures the amount of skew in the two channels paired in the fast
sample mode. If the first stage test measured 0.0 ns skew for these two
channels, the skew now measured in the Fast Sample Delay Line test should
be exactly 2.5 ns, which is the delay caused by the fast sample delay line.

4-66. To access the Skew Test, perform the following:
1. Press "opt_test”. RETURN.

2. Type in the slot number for either +the timing control or
acquisition boards. RETURN.

3. Type in "skew'". RETURN.

4. The screen should now display the setup information for the skew
test as shown in figure 4-2.

SKEW TEST - SET UP INFORMATION: 200 MHz TIMING ANALYZFR

Prebes should be connected to a (50 ohm) signal source whose frequencv is
10.01 MHz (ECL output with 50X duty cycle) with the following provisions:

1: The reference probe is connected to an output and one or the rest
of the probes are connected to the came or a complementary output,

2: For testing the delay line vsed in the fast sample mode, only
prebes 0 - 3 (& B8 - 11 with 16 channels) are used as references.

Figure 4-2. Skew Test Setup
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4-6T7. To perform the first skew test:

1.

2.

ACQ 4-20

Press "skew test".
You may now choose a reference channel, and then press RETURN.

If you don't choose a reference channel, the system will
automatically select channel O.

When you press RETURN, the display will show the skew of all the
other channels with respect to the reference channel, using both
positive and negative edges. (SEE FIGURE 4-3). The test cycles

25 times and lasts about one and three-quarter minutes.
The amount of skew shown in this test when the probe is

connected properly according to the setup conditions
shown in the first display should be 1.5 ns typical.

200 MHz TIMING: Nano Seconds of SKEW ~ with rezpect to

POSITIVE EDGES: NEGATIVE EDGES: of the reference channel’s signal
CHANNEL: 0 ref ref
1 0.0ns 0.0nw
2 0.0ns 0.0ns
3 0.0ns 0.0ns
4 0.0ns 0.0ms
5] 0.0ns 0.0ns
) 0.0ns 0.0ne
7 0.0ns 0.0ns

Figure 4-3. First Skew Test

Change 1
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4-68. To perform the second skew test:
1. Press "fast_samp”
2. The screen will display "fast sample delay _line _test".

3. You may now either choose a reference channel, or let the system
default to channel O.

4, Press RETURN. The screen will show the amount of skew in the
channel ©paired 1in the fast sample mode with the reference
channel. For example, if channel 0 is the reference channel,

channel 4 will be the other channel used in the measurement
because channel Y is paired with channel 0 in the fast sample mode.
Similarly, channels 1 and 5, channels 2 and 6, and channels 3
and 7 will be paired. (SEE FIGURE 4-L).

5. The amount of skew shown in this test when the probe is connected
properly according to the setup conditions shown in the first
display should be 2.5 ns typical, which is the length of the

delay line.

200 MHz TIMING: Nano Seconds of FAST SAMPLE DFLAY-LINE-SKFW (2.5nS Typ.)

POSITIVE EDGES: NEGATIVE EDGES: of the reference channel’s signal
CHANNEL: 0 ref ref
1
2
3
4 0.0ns 0.0ns
S
6
7

Figure 4-4. Second Skew Test
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4-69. PV SOFTKEY SEQUENCE.

The following figures (4-5 to U4-13) show the softkey sequence needed to run a
single PV test repeatedly for signature analysis. Each PV test

corresponds to one signature loop. The signature lists are given after the
figures.

I/0 BUS COMFIGURATION
HDRS

g DISC CONTROULER

UNIT a DIsC MEMORY  LUSO

i Zh0n3 PRINTER

2 A4000

3 w4000

4 4000

3 Ea0i0

& THIZ rdU00

v &4 000
LTATUS . Awaiting command . e 14048
_usertd date & time opt test terminal <(COMDEILE)  EACKUP o B1C __print

Figure 4-5. Press "opt test'.

HF 24000 Option Ferformance verilfication

Card # ID # HMoaguls

2 1004H 200 MHz Timing ata Roguisaition

4 JO0iH 200 MHZ Timing Control

v 1T100H 10 MHzZ State Contrallaer

3 J200H 10 MHz State 40 Crannel (‘ats ACQuiIiTion

STATUS: Awaliting command

14:18

—...end (SLOT#)

- praint

Figure U4-6. Type the slot number.
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200 MHz Timing: Ferformance Yerificstion (o, 117575810 Fri,
Slot # ID # HModule Tested
1 4H 200 MHz Timing Data Acgquiszition - ] il
4 JO0iH 200 MHz Timing Control ] i

Timing analyzer control board awvaillabls for AINE stimuluz

STATUS: Awaiting command 14:18

3

end run show List append SLAM AIMD e —

)
o

Figure 4-7. Press "run
200 MHz Timing: Performance Verification (c., 11/%/81) Fri, 15 Jan 1982, 1%.:38

Slot # ID # Module Tested Failed
3 1004H 200 MHz Timing Data Acquisition ) TTTTh
4 1001H 200 MHz Timing Control 0 0

Timing analyzer control board available for AIME stimulus

STATUS: Awaiting command 14:18

run

slot repeated SRETURNY

Figure 4-8. Press 'slot".
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200 MHz Timing: Performance Verification (c. 11/5/81) Fri, 1% Jan 1982, 15138

Slot # ID # Module Tested Failed
3 1004H 200 MHz Timing Data Acquisition T TR
4 1001H 200 MHz Timing Control

0
Timing analyzer control board available for AIME stimulus

STATUS: Awaiting command 14:18

run slot

(SLOT#)

Figure 4-9. Type the slot number.

200 MHz Timing: Performance Verification (c. 11/5/81) Fri, 15 Jan 1982, 15L:38

Slot ¢ ID & Module Tested Failed
3 1004H 200 MHz Timing Data Acquisition ) )
4 1001H 200 MHz Timing Control 0 0

Timing analyzer control board available for AIME stimulus

STATUS: Awaiting command 14:18

run slot 3

test repeated SRETURND

Figure 4-10. Press "test".
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- DATA ACOUISITION

ELINSt

PN L I A

STATUS: Awalting command 14:18

LTESTH#)

Figure 4-11. Type the test number.

TESTS AYAILABLE: Z00MHz TIMING - DATH ACQUISITION

i SERIAL PROGRAMMING

2 RAM COUNTERS

3 FAST SAMPLE

4

5

5

7 BOARD

& RaM FILLELD

P GALLOFING OHES
STATUS: Awaliting command 14:18
run slot 3 test 4

repeated

Figure 4-12. Press "repeated".
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200Ky Timing - DATA ACBUISITION Fri, 15 Jan 1332, 3:5%
[OPEN = O, SHORT = +, FARILED = 1, PRZSED = 0]
i ZERIAL PROGRAMMING [ SRR UNN |
STATUS: Awnldting command 14:18
run slot 3 test i repeated
log fail thry foil SRETURNY

Figure 4-13. Press [RETURN].
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4-70. SIGNATURE ANALYSIS.

4-71. The following 9 signature loops correspond to the previously given
performance verification tests. That is, if a PV test fails, run the signature
loop corresponding to that test. For example, if one of the test steps for
TEST 1: SERIAL PROGRAMMING shows a 1" instead of a "0" in the bracket, look
at the signatures for LOOP 1. In order to take the signatures, run TEST 1
repeatedly, using the procedure illustrated by the above figures (4-2 to U4-10).
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6HAL02A Timing Acquigsition Roard
SERTAL PROGRAMMING #1

MORM MODE

DATA THRESHOLD: ecl & t1l

CLOCK THRESHOLD: ttl

ST-SP-QL THRESHOLD: ttl

Location of ST/S5P/START: wa gate
Location of QUAL/STOP: sa gate
Location of CLOCK: sa clk

Location of GROUND: gnd

ECL

U 7?13 PEH24 U 27-34
o719 FPSP U 27-3%
Uot1-13 7524 U 27-36
Wolé-11l 9UaS U 27-37
Uore-1% 6808 u 27-38
o172 Uas u 2v-39
U 17— 3 AFH? U 27-40
Uo7~ 5 8808

L Low

L)o27 figh

U LK

uoav low

U high

L& S96F

U 2! 8808

(W high

W FPap

Woav-12 0000

U 27-13 high

U 27-14 0000

U 27-15% high

U 27-16  high

U 2717 low

U 27-18 high

U 27-1%9 high

U av-20 low

U 27-21 high

U 27-22 high

U 27-23 low

U 27-24 high

U 27-2% high

U 27-26 low

U 27-27 0000

U 27-28 high

U 27-29 0000

U 27-31  AFH7

U 27-32 high

U 27-33 low

ACQ L4-28

neq.
pos.
pos,

high
low

high
S996F
low

high
S96F

UH =

edge
edge
edge

CC7aA

TTL

U ti1-11 FPSP
U 16-12 9QUAS
U 16-13 8808
u 70- 1 low
U 70~ 4 HHCH
U 70- 5% 870C
U 70~ 6 CC7A
(TOTLZ=0161)
u 7o- 7 870C
u 70- ¢ 870C
U 70-11 high
U 70-13 high
U 70-14 0000
(TOTLZ=0161)
U 70-15 high
U 70-16 HHCH
U 70-19 A89Y
U 72- 1  high
U 72- 2 CC7A

(TOTLZ=0161)

U 72- 3 7524
U 72~ 4 HHCH
U 72- 5 AB9Y
U 72- & 7524
u 7a- 7 CC7A
U 72- 9 high
U 72-10 high
U 72-12 high
U 72-13  A899
U 72-14 CC74A

(TOTLZ=0161)
U 72-15 CC7A
(TOTLZ=0391)
u 73- 1 13P3
U 73- 2 A899
U 73- 3 CC7A
(TOTLZ=0161)
U 73- 4 0000



U 73- 5 CC7A
(TOTLZ=0161)
U 73- & CC7A
U 73- 8 7524
U 73- 9 CC7A
(TOTLZ=0161)
U 73-10 FPSP
U 73-11 CC7A
(TOTLZ=2187)
U 73-12 HHCH
U 73-13 0000
(TOTLZ=0001)
U 75- 1 CC7A
(TOTLZ=1195)
U 75- 2 CC7A
(TOTLZ=0161)
U 75- 3 high
U 75- 4 CC74
(TOTLZ=0161)
U 75~ 5 CC7A
(TOTLZ=2187)
U 75- 6 CC7A
(TOTLZ=0161)
U 75- 8 high
U 75- 9 CC7A
(TOTLZ=0161)
U 75-10 high
U 75-11 CC7A
(TOTLZ=0161)
U 75-12 0000
(TOTLZ=0161)
U 75-13 CC7A
(TOTLZ=2187)

U 81— 2 7524
U 81- 3 HHCH
U 81- 4 13P3
U 81- 35 high
U 81- 6 AB99
U 81-10 high
U 81-11 1low

U 81-12 high
U 81-13 high
U 82- 1 A899
U 82~ 4 9UAS
U 82- 95 7F14
U 82- 6 8808
U 82- 7 487C
U 82- 9 870C
U 82-10 1low

U 82-12 high
U 82-13 870C
U 82-14 high
U 82-15 high

Performance Tests and Troubleshooting - Model 646024
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646024 Timing Acquisition Roard
RAM COUNTERS ¥

NORM MODE

DATA THRESHOLD : ecl & 11l
CLOCK THRESHOLD: tt1
5T-8P~QL THRESHOLD: ttl

Location of ST/GP/START: sa gate
Location of QUAL/STOP: sa gate
Location of CLOCK: sa clk
Location of GROUND: gnd

VH

neg. edge

pos. edge
pos. edge

ECL.

u 5- 3 0402 U 10~ 2 Ulu4
u S 7 0200 U 1o~ 3  0uU87
U 5-11 USUs U 10~ 4 UIU4
U 5-15% U3U4 u 10~ 5 0u8z
U 6~ 1 high U 10—~ &6 0985
U &- 2 U3U4 U 10- 7 U7U6
U 6- 3 0402 U 10- 9 0000
U 6- 4 UlU4 U 10~10 U706
U 6~ 5% high u 1o-13 U7U6
U 6~ 6 USUSG U 10~-14 0985
U 6- 7 0U87 U 10-15 U7uUs
U 6~-10 U3U4 U 14- 1 high
U 6-11 o0us7? U 14- 2 A1HS
U 6-12 high U 14~ 3 high
U 6-13 Ulu4 U 14~ 4  A1HY
U 6-14 0200 U 14~ 5  GUAC
U 6-15% USUs U 14- 6 SUAC
u 7- 2 0985 U 14~ 7 UP73
u 7- 4 U7U6 U 14- 9 HuaC
Uu 7- 5 0985 U 14-10 A1HB
u 7- 9 0000 U 14-12 UP73
U 7-10 U7Us (TOTLZ=0001)
U 7-11 098% U 14-13 0000
U 7-14 0985 b 14~14 high
U 9- 1 high U 14-15 0uU8?
u 9- 2 U7us U 16~ 3 4045
U 9- 3 U7Us U 16- & 4045
U 9- 4 low U 22~ 6 U3U4
U 95 098% U 22-14 USU6
U 9- & high

u 9- 7 0985

U 9-10 0985

U 9-11 high

U 92-12 0985

U 9-13 low

u 9-14 U7Us

U 9-15 U7Us

U 10~ 1 high
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Up73

TTL.
U a- 1
U 4- 2
U 4= 3
U 4- 4
U 4- 5
U 4= 6
U 4- 7
U 4= 9
U 4-10
U 4-11
U 4-12
U 4-13
U 4-14
U415
U 5- 4
u 5- 5
U 5-12
U 5-13
U 16~ 4
U 16~ 5
u 22- 7
U 22-1%
U 23- 7
U 23-15
U 24~ 7
U 24-1%
u 25- 7
U 25-1%
u 29- 7
U 29-15
U 30~ 7
U 30-1%
u 31- 7
U 31-15
u 32- 7
U 32-15
U 65— 1
U 65- 2

0200
uiu4
0F 06
high
oug?
uiu4
Uuu3
0180
high
QUPs
uuu3
0200
pue?
CPHS
0402
0200
UsSusb
L34
40A%5
CPHe
40A%5
741F
40A%
741F
40A5
846U
40A5
g8asU
40A5
8a6U
40A5
8Aas6U
40A5
741F
40A%
741F
CPH6
0402



CCCC o CCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCOCCcCCcCCcCCcCcCcCcCcCCcCcCcCceC

68—

68-11

0040
2052
0040
2052
SUAC
SUAC
0804
387U
0864
387U
0864
0804
CPH6
0200
0040
2052
0040
2052
SUAC
SUAC
0F06
3F7H
0F &6
IF7H
OF 66
0F06
low

upP33
0040
HP 21
2052
UrP33
0040
HP21
2052
HP21
2052
UP33
0040
HP 21
2052
UrP33
0040
low

CPH6
0402
0040
2052
0040
2092
SUAC
SUAC
high
387U

Performance Tests and Troubleshooting - Model 64602A

U 68-12 0864
U 68-13 387P
U 68-14 0CPA4
U 68-135 0804
U 69- 1 CPHé
U 69- 2 0200
U 69- 3 0040
U 69- 4 2052
U 69- 5 0040
U 69- & 2082
U 69- 7 SUAC
U 69- 9 SUAC
U 69-10 high
U 69-11 3F7H
U 69-12 0F66
U 49-13 3F7F
U 69-14 0UP6
U 692-15 0F06
U 70- 1 low

U 70—~ 4 SUAC
u 720- 3 7U39
U 70— &6 UP73
(TOTL.Z=0001)

U 70- 7 2192
U 70- 8 741F
U 70- 9 7uU38
U 70-11 high
U 70-12 741F
U 70-13 0180
U 70-14 0000
(TOTLZ=0001)

U 70-15 high
U 70-16 SUAC
U 70-17 0000
U 70-18 0000
U 70-19 A1HS8
U 72- 1 high
U 72- 2 UP73
(TOTLZ=0001)

u 72- 3 UP73
(TOTLZ=0091)

U 72- 4 SUAC
U 72- 5 A1HS8
U 72- 6 high
U 72- 7 high
U 72- 92 high
U 72-10 high
U 72-11 high
U 72-12 high
U 72-13 A1HS
U 72-14 UP73
(TOTLZ=0001)

U 72-15 UP73

(TOTLZ=0123)

U 73- 1 SUAC
U 73- 2 A1HS
U 73- 3 UP73
(TOTLZ=0001)
U 73- 4 1low
U 73- 5 UP73
(TOTLZ=0001)
U 73- 6 high
U 73- 8 high
Uy 73- 9 UP73
(TOTLZ=0001)
U 73-10 low
U 73-11 UP73
(TOTLZ=0199)
73-12 SUAC

79- 1  A1HS
79- 2 0864
79- 3 6715
79- 4 387U
79- 5 771H
79- 6 0864
79~ 7 6794
79- 8 387U
79~ 9 741F
79-11 0CP4
79-12 6715
79-13 387P
79-14 771H
79-15 0864
79-16 6715
79-17 387U

79-18 771H
79-19  A1HS
81- 4 SUAC
81- 5 high
81- & A1H8
81- 8 BAb6U
81- 9 741F
81-10 high
82- 1 A1H8

82~ 2 0UPé6
82- 3 701P
82- 4 low

82- 5 7U39
82- 6 high
82~ 7 2093
82- 9 7uU38
82-10 1low

82-11 771H
82-12 high
82-13 7U39
82-14 high

CCCCCcCcCcCCCcCcCcocCcCocCcCcocCcCcCccCcCcCcocCccccCcccoccccoccoccoc

82-15 high
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64502A Timing Acquisition Roard
FaST SAMPLE $3
NORM MODE

DATA THRESHOLD: ecl & ttl
CLOCK THRESHOLD: ttl
ST-SP-QL THRESHOLD: ttl

Location of ST/HP/START: sa gate neqg. edge

Location of QUAL/STOP: sa gate pos. edge
Location of CLOCK: sa clk pos. edge
Location of GROUND: and

ECL.

U 7- 1 high u12- 3 FO070
u 7- 2 0000 U 12~ 4 FO070
u 7- 4 339% U 12-14 6692
u 7- 5% 0000 U 14- 1 high
U 7-11 0000 U 14- 2 ACCY
U 7-12 A755% U 14- 3 FH25
U 7-13 6A70 U 14~ 4 ACC7
U 7-14 0000 U 14- 5 6692
U 7-15 A755 U 14- 6 6692
U 9- 1 high U 14- 7 FH25
u 9 2 3395 U 14- 9 6692
U 9~ 3 3395 U 14-10 ACC?7
U 9- 4 1low U 14-11 high
u 9- % 0000 U 14-12 FH25
U 9- &6 high U 14-14 high
b 9~ 7 0000 U 14-15 &77P
U 9-10 0000 U 16~ 3 0000
U 9-11 0HSS U 16- 6 0000
u 9-12 0000 U 16-11 9998
Uu 9-13 F070 U 16-15 UB3s
U 9-14 3395 Uui17z- 2 9998
U 9-15 3395 ui17- 3 AF8C
U 10- 1 high U 17- 5 UB3é
U 10- 2 AASC U a27- 1 3PF0
U 10- 3 677pP U a7v- 2 U3PS
U 10—~ 4 AASC U 27- 3  SH96
Uui1o- S 677pP u 27- 4 9577
U 10- 6 0000 U 27- 5 4852
u1o- 7 3395 U az- 6 Uus21
U 10- 9 0000 U 27- 8 U836
U 10-10 3395 U 2a7- 9 high
U 10-11 0000 U 27-10 A735
U 10-12 0000 U az-i12 3395
U 10-13 3395 U 27-13 high
U 10~-14 0000 U a27-14 3395
U 10-15 3395 U 27-15 58%2
U 11-13 6A70 U 27-16 5852
U 12- 2 0HSS U 27-17 9977
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coCo o

cocccococCcocCcccoccocCc

27-18
27-19
a27-20
27-21
27-22
27~-23
27-24
27-25
2726
2728
27-29
27-31
27-32
27-33
27-34
2735
27-36
27-37
27-38
27-39
27-40

5852
5852
577
5852
5852
577
2852
58592
@577
high
3395
AFBC
high
low

high
3PFO
U3P5
S9H96
3PFO
U3Ps
SH?6
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TTL

U 4- 2 AASC U 72~ 4 6692 U 82~ 6 U836
U 4- 3 0000 U 72- % 18F5 U 82~ 7 322H
(TOTLZ=0015) U 72- &6 6A70 U 8z- 9  3IE2H
U 4- 4 high u 72- 7 H902 U 82-10 low

U 4- 5 6&77P U 72- 9 4Fa1 U 82-12 high
U 4- & AASC U 72-10 1946 U 82-13 P7Fa
U 4- 7 AASC U 72-11 high U 82-14 high
U 4- 9 &77p U 72-12 high U 82-1% high
U 4-10 high u 72-13 0FpP2

U 4-12 AASC U 72-14 FH25

U 4-14 &77P U 72-15 9822

U 4-15 FH2S U 73- 1 HSPO

U 11- 72 C18H U 73- 2 18F5

U 11-11 A75S U 73- 3 FHas

U 12- 5 0HSS U 73~ 4 1427

U 12- 7 A4HFS U 73~ 5 FH25

U 12-11 6692 U 73—~ 6 H02

U 16- 4 0000 U 73- 8 6A70

U 16- 5 FH2S U 73—~ 9 FH25

U 16-12 9998 U 73-10 A755

U 16-13 UB36 U 73-11 FH25

U 70- 1 1low U 73-12 6692

U 70— 4 6692 U 723-13 0000

U 70- S5 P7FA U 78- 1 FH25

U 70- 6 FH25 (TOTLZ=0059)

U 70- 7 681A U 75~ 2 FHR25

U 70- 8 C18H U 75~ 3 high

U 70- 9 4782 U 75~ 4 FH25

U 70-11 A4HFS U 725~ 5 FH2S

U 70-12 C18H (TOTLZ=0207)

U 70-13 &77P U 75- 6 FHas

U 70-14 0000 U 75~ 8 high

U 70-15 0HSS U 78— 9 FHa5

U 70-16 &692 U 75-10 high

U 720-19 18F5 U 79-11 FH25

U 71- 1 high U 75-12 0000

U 71— 2 4F41 U 75-13 FH25

U 71- 3  A4F41 (TOTLZ=0207)

U 71- 4 1427 U 81—~ 2 7PSY

U 71- 5 high U 81- 3 6692

U 71- & 4HFS U 81— 4 HSPO

U 71— 7 80P0 U 81- 5 high

U 71- 9 Fo070 U 81~ &6 18FS

U 71-10 0HSS U 81- 9 (C18H

U 71-11 high U 81-10 high

U 721-12 A755 U 81-11 low

U 71-13 1946 U 81-12 high

U 71-14 194% U 81-13 high

U 71-15 high U 82- 1 18F5

U 72- 1 high u 82- 3 322H

U 72- 2 FH25 U 82- 4 9998

u 72- 3 7857 U 82- % P7FH
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646024 Timing Acquisition Roard
DUAL THRESHOLD ¥4

NORM MODE UH =
DATA THRESHOLD: ecl & ttl

CLOCK THRESHOLD: ttl

8T-SP~-QL THRESHOLD: ttl

Location of ST/SP/START: sa gate neg. edge

Location of QUAL/STOP: sa gate pos. edge
Location of CLOCK: sa clk pos. edge
Location of GROUND: gnd

ECL

U 7-13 1H46 U 27-28 high

U 7-1%  68UH U 27-29 high

U 11- 3 7P00 Uoa27-30 low

U 11-13  1H46 1 27-31 6537

U 12~ 3  &PLCP U a7-32 high

U 12-14  34HH U 27-33  low

U 16-11 4424 U 27-34 high

U 16-15 5446 U 2735 H2aCF

U 17~ 2 4424 U 27-36 A707

U 17- 3 68537 U 27-37 low

U 17- 5 5446 U 27-38 HaCk

U 27~ 1 H2CF U 27-39  A707

u 27— 2 A707 U 27-40 low

U 27~ 3 low

U 27- 4 HaCw

U 27- % &a707
U 27- 6 low

U a27- 7 700
U 27- 8 5406
U 27- 9 high
U 27-10 68UH
U 27-11  low

U 27-12  high
U 27-13 high
U 27-14 haigh
U 27-13  low

U 27-16 6&6FAP
U 27-17 1918
U 27-18 low

U 2719 &FAP
U 27-20 1915
U 27-21 Tow

U 27-22 6FAP
U 27-2% 1915
U 27-24 low

U 27-2%  6FAP
U 27-26 19134
U 27-27 high
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7500

TTI.

—
e

1= 7
11-11
12- 7
1211
16-12
16-13
215
2315
24-15
2515
29-15
30-15
31-15
32-15
70~
'70.-..
70~
70
70~
70~
70~
70-11
70-12
7013
7014
7015
70~16
70-19
71
71
71~
71~
71
71~
71~
71~
7110
71-11

cCccocccoccococc

-
L

NOC N D -

cCccCccocccocCcococcCccc

cccccocccoC
NN D LTy -

fany

occce
6HBUH
ABF 7
3AHH
4420
Ha4A6
gcece
0CCC
7P00
7P00
7P00
7P 00
occc
ncece
low

JAHH
8580
7GCC
545U
aCcce
8FCU
ABF7
occe
low

0000
high
3AHH
HP 3P
high
PA4A6
Paasd
UPAS
high
ABF7
HH7F
low

high
high



u

u

u

u

u

u

u

U

u

u 72-

u ze- 7
U 72- 9
u 7a-10
U 72-11
u va-12
U 72-13
U 72-14
U 72-1%
u 73- 1
U 73- 2
u 73- 3
U 73~ 4
u 73— 5
U 73- &
u 73- 8
U 73~ 9
U 73-10
U 73-11
(TOTLZ=
u 73-12
U 73-13
U 76~ 2
U 76- 3
U 76— 4
U 76~ S
U 76— 6
U 76— 7
U 76~ 8
u 76- 9
U 76-11
U 76-13
U 76-19
u 78- 2
U 78- 3
U 78- 4
U 78- 5
U 78- 6
U 78~ 7
U 78- 8
U 78- 9
U 78-11
U 78-13
U 78-19
u 8i1- 2

68UH
high
high
high
high
75CC
P4P3
JAHH
HP 3P
1H46
gF1p
P4as
high
high
high
27%C
75CC
P4A6
ACES
HP 3P
75CC
U2AaS
75CC
gF1p
1H46
75CC
63UH
75CC
0207)
3AHH
0000
U48A
5129
AZHA
UPHO
0H2U
5125
U1UF
gcce
8F1P
7SCC
1367
650H
545U
8FCU
8580
767U
6794
HY8A
8580
8F1P
75CC
8u27
PAP3
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coCcoCcoCcCcocococCcccccCcococoo

—
—

T«

81~
81~
81-

o
b
b
— b
Lol s B2 s 0 s Al &1 I - #¥

3AHH
ACBS
high
HP 3P
7P00
0CCcc
high
low

high
high
HP 3P
low

8580
442A
6794
5446
H?8A
767U
low

95125
high
8580
high
high
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64602A Timing Acquisition Roard
GLITCH #5

NORM MODE
DATA THRESHOLD HIGH: ecl & ttl

CLOCK THRESHOLD: ttl
8T-SP~-QL THRESHOLD: ttl

VH

lLocation of ST/SP/START: sa gate neg. edge

Location of QUAL/STOP: sa gate pos. edge
lLocation of CLOCK: sa clk pes. edge
Location of GROUND: gnd

ECL

U 5- 3 41P2 U 9-14 796U
U S- 7 3C6F U 9-15 796U
U S-11 41pP2 U 10- 1 high
U 5-15 3C6F U 10- 2 0000
U 6~ 1 high U 10- 3 75UA
U 6- 2 3C6F U 10- 4 0000
U 6- 3 41pP2 U 10- 5 735UA
U 6- 4 0000 U 10- 6 0F95
U é- % high u10- 7 796U
U 6- 6 41P2 U 10- 9 0000
U 6- 7 75UA U 10-10 796U
U 6~10 3C6F U 10-11 0000
U 6-11 7SUA U 10-12 0000
U 6~-12 high U 10-13 796U
U 6-13 0000 U 10-14 0F95
U 6-14 3C6F U 10-15 796U
U 6-15 41P2 U1l1- 3 8A13
U 7- 1 high U 11-13 U89F
Uu 7- 2 0F95 U 12- 3 0669
u 7- 3 0000 U 12-14 CAUH
Uu 7- 4 796U U 14- 1 high
Uu 7- 5 0F95 U 14- 2 FUO7
U 7-10 796U U 14- 3 75UA
U 7-11 0F95 U 14- 4 FUO7
U 7-12 8H66 U 14- 5 CAUH
U 7-13 UB9F U 14- 6 CAUH
U 7-14 0F9S U 14- 7 75UA
U 7-15 8Héé6 U 14- 9 CAUH
U 9- 1 high U 14-10 FU07
u 9- 2 796U U 14-12 75UA
U 9- 3 796U U 14-14 high
U 9- 5 0F95 U 14-15 75UA
U 9- 6 high U 16~11 73HS
u 9- 7 0F95 U 16-15 3C3F
U 9-10 0F9S U 17- 2 73HS
U 9-11 high U 17- 3 3H13
u 9-12 0F95 U17- 5 3C3F
U 9-13 low U 22- 6 3C6F
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73UA

CCCCCCCCcCCcCcCCCcCOCCCOCCCcCcCCcCocCCcCcCcCCcCCcCcCCcCecCccCe

41P2
796U
796U
796U
796U
ACF6
3IP3F
0000
ACF 6
3P 3F
0000
8A13
3C3F
high
8H66
0F?S
796U
high
796U
18CP
3P 3F
4ACF 6
18CP
3P3F
ACF 6
18CP
3P 3F
4CFé6
18CP
3P 3F
ACF 6
796U
high
796U
OF9?S
3H13
high
low



cccccgcccocccc

27-34
27-35
27-36
27-37
27-38
27-39
27-40
29-35
30-35
31-35
32-35

high
ACF 6
3P3F
0000
ACFé6
3P 3F
0000
796U
796U
796U
796U

Performance Tests and Troubleshooting - Model 64602A

TTL

uUu 5- 4 41pP2
U 5- 9 3C6F
Uu 5-12 41P2
U 5S5-13 3C6F
U 11- 7 UUP9
U 11-11 8Héb
U 12- 7 P727
U 12-11  CAUH
U 16-12 73HS
U 16-13 3C3F
U 22- 1 FO7H
U 22- 2 436C
U 22- 3 1low

U 22- 4 1low

U 22-15 UUPY
U 22-17 1low

U 22-18 low

U 22-19 low

U 22-20 1low

U 22-21 low

U 22-22 5436
U 22-23 6P4B
U 22-24 1low

U 22-37 low

U 22-38 00U9
U 22-39 low

U 22-40 4373
U 23- 1 (CPC2
U 23- 2 CPC2
U 23- 3 3744
U 23- 4 374A
U 23-15% UuUprPe9
U 23-17 74PU
U 23-18 74PU
U 23-19 74PU
U 23-20 74PU
U 23-21 4FH6
U 23-22 2C0A
U 23-23 4%5A3
U 23-24 45A3
U 23-37 PF12
U 23-38 PFi12
U 23-39 65PA
U 23-40 65PA
U 24- 1 FO7H
U 24- 2 436C
U 24~ 3 1low

U 24- 4 1low

U 24-15 B8A13
U 24-17 1low

U 24-18 1low

U 24-19 1low

CCCCCCcCCcCcCCCcCCOoCCCCCCCCCCCCCCCCcCCCCcCCcCCcCCcCCCcCCcCCcCcCcCcCCcCcCCcCcocCce

24-20 low
24-21 low
24-22 5436
24-23 6PA4S8

24-24 low
24-37  low
24~-38 0009
24-39 low

24-40 4373
25- 1 CPC2
25- 2 CrPC2
- 3 374A

4 374A
25-15 8A13
25-17 74PU
25-18 74PU
a25-19 74PU
25-20 74PU
25-21 AFH6
25-22 2C0aA
25-23 45A3
25-24 A5A3
25-37 PF12
29-38 PF12
25-39 65PA
25-40 65PA
29- 1 FO7H
29- 2 436C

29- 3 low
29~ 4 low
29-15 B8A13
29-17 low
29-18 1low
29-19 low

29-20 low
29-21 low
29-22 5436
29-23 6P48

29-24 low

29-37 low

29-38 00U9
29-39 low

29-40 4373
30- 1 CPC2
30- 2 CPC2
30- 3 3744
30- 4 374A
30-15 8A13
30-17 74PU

30-18 74PU
30-19 74PU
30-20 74PU

ACQ L-37
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U 30-21 4FH6 U 70-15 high U 78- 9 H3P8
U 30-22 2C0aA U 70-16 CAUH U 78-11 4261
U 30-23 45A3 U 70-19 high U 78-13 75UaA
U 30-24 A45A3 U 71- 1 high U 78-19 ACFé
U 30-37 PF12 U 71- 2 AS46
U 30-38 PF12 U 71- 3 AS44
U 30-39 65PA U 71- 4 379C
U 30-40 65PA U 71- 9 high
U 31- 1 FO7H U 71- 6 P727
U 31~ 2 4360 U 72- 1  high
U 31- 3 low U 72- 2 75UA
U 31~ 4 low U 72- 3 FU07
U 31-15 UUP9 U 72- 4 CAUH
U 31-17 low U 72- 3 high
U 31-18 1low U 72- 6 UB9F
U 31-19 1low U 72- 7 A261
U 31-20 1low U 72~ 9 AS5446
U 31-21 low U 72-10 high
U 31-22 5436 U 72-11 high
U 31-23 6P48 U 72-12 high
U 31-24 1low U 72-13 4261
U 31-37 low U 72-14 75UA
U 31-38 00U9 U 72-15 AS46
U 31-39 low U 73- 1 low
U 31-40 4373 U 73- 2 high
U 32- 1 (CprC2 U 73~ 3  75UA
U 32- 2 CPC2 U 73- 4 379C
U 32- 3 3744 U 73- 9 75Ua
U 32- 4 3744 U 73- 6 4261
U 32-15 UuUp9 U 73- 8 UB9F
U 32-17 74PU U 73- 9 735UA
U 32-18 74PU U 73-10 8H&6
U 32-19 74Py U 73-11  75UA
U 32-20 74PU (TOTLZ=0207)
U 32-21 4FHé6 U 723-12 CAUH
U 32-22 200aA U 73-13 0000
U 32-23 43543 U 76~ 2 4H23
U 32-24 A5A3 U 76- 3 7HAU
U 32-37 PF12 U 76~ 4 2H9C
U 32-38 PF12 U 76- S H3PS8
U 32-39 65PA U 76— 6 7ACSH
U 32-40 65PA U 76~ 7 HPS0
U 70- 1 1low U 76— B8 6A64
U 70~ 2 7%UaA U 76- 9 UUpPe9
U 70- 4 CAUH U 76~11 4261
U 70—~ 5 H3P8 U 76-13 75U4
U 70~ 6 75UA U 76-19 4CFé6
U 70~ 7 U281 U 78~ 2 1520
U 70- 8 UUP? U 78- 3 U251
U 70~ 9 3267 U 78~ 4 3247
U 70-11 pP727 U 78- % H3IPG
U 70-12 UuP? U 78- 6 7ACS
U 70-13 1low U 78~ 7 7HAU
U 70-14 0000 U 78~ 8 2H9C

ACQ L4-38



646024 Timing Acquisition
DACS TRIGGER ¥6
NORM MODE

DATA THRESHOLD: ecl & ttl
CLOCK THRESHOLD: ttl

ST-SP-QL

l.Location
Location
lLocation
Location

THRESHOLD: ttl

of ST/SP/START:

of QUAL/STOP: sa gate

Performance Tests and Troubleshooting - Model 64602A

of CLOCK: sa clock

of GROUND: gnd

CCCCCCCCCCc oo CcocCCcCCcoc oo oo oo ccccoccoccocococcccocc

VH

Roard
sa gate neq.
pos,
pos.,
U 27-32 high
U 27-33  low
U 27-34 high
U 27-3% 623C
U 27-36 (586
U 27-37 P&20
U 27-38 623C
U 27-39 (€586
U 27-40 P620
U 29-26 P620
U 30-26 7309
U 31-26 P620
U 32-26 7309

it

edge
edge
edge

TTL
U 11-11 2619
U 12-11 PCHP
U 16-12 CC3A
U 16-13  A24P
U 70-1 1low

U 70- 4 PCHP
U 70- S CHF1
U 70- 6 H7CH
U 70- 7 HA87
U 70- 9 1pP78
U 70-11 high
U 70-13 73F7
U 70-14 0000
U 70-15 high
U 70-16 PCHP
U 70-19 P711
U 72- 1 high
U 72- 2 H7CH
U 72- 3 OFFU
U 72- 4 PCHP
u7a-5 P711
U 72- 6 U1A4
U 72- 7 2AH6
U 72- 9 high
U 72-10 high
U 72-11 high
U 72-12 high
U 72-13 1A7A
U 72-14 H7CH
U 72-15 H7CH
(TOTLZ=0125)

U 73- 1 30AF
U 73- 2 P711
U 73- 3 H7CH
U 73- 4 UH6C
U 73- S H7CH
U 73- 6 2AH6
U 73- 8 U1A4

ACQ k-39
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W 7?23~ 9 H7CH
U 73-10 2619
U 73-11 H?CH
(TOTLZ=0207)

U 73-12 PCHF
U 73-13 0000
u 76—~ 2 P2U0
U 76~-10 low

U 76-11 2AH6
U 76-13 H7CH
U 76~19 FFAC
u 78- 2 3P13
U 78- 3 HABY
u 78~ 4 1P78
U 78~ &  CHF1
U 78~ & U401
u 78~ 7 3801
U 78- 8 U311
U 78-10 low

1 78-11  2AHé6
U 78-13 H7CH
U 78-19 FA47A
u 81- 2 0FFU

U 81— 3 PCHP
U 81~ 4 30aF
U 81~ % high
U 81—~ & P711
U 81-10 high
U 81-11 low

U 81-12 high
U 8113 high
U 82~ 1 P71
U 82~ 4 CC3A
U 82- % 3801
U 82~ & ARZ4P
u 82- 7 U311
U 82- 9 U401

U 82-10 1low

U 82-12 high
U 82-13  (CHF1
U 82-14 high
U 82-1% high

ACQ 4-ko
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HAEND2A Timing Acquisition Board
CHECKER ROARD 7
MORM MODE

DATE THRESHOLD HIGH: ecl & tr]
CLOCK THRESHOLD: 1t
HT-SP -0, THRESHOLD: trl

Location of STZSP/STERT: oa gate
Location of QUALASTOP: «a gate
Location of CLOCK: sa clk
Location of GROUND: and

nono
Faeu
&P AR
Faou
1L

TT.

U

(U
o1
U
CTOTILZ=46%

F1eu

o222

b FLICU U1

ned
pos,
P,

1'
-1

3
7

=10

16
19
210
21

ho R ]
froa £,

23
37
38
39
40

PUCOry
HE VS I IR T I VI

17
18
19
20

21

UM m LFL9

ecliyen
@doe
el e

F1eL

7R
HEEs
7PH
BEFR
AHAL
AW
Unzé
FHB0
ua2e
FHE0
Wo2é
FH&n
Uoz2e
FHEO
7PH1
82y
7PH1

8arg

ga2ra
TPEH
2F8
7PH1
3HAL
6P 32
FH81
ugzeé
FH&0
uozé
FH80

U 33

U 34

U 3%

U 36

uozé6
FHEO
unze
gaF
7PHA

e

39 8arg
40 7PH1

1 7450
2 3150
3 U433y
4 1F4H8
9o uear
270
7 70%n
8 low
9 8B2KFg
10 5484
11 7PH1
12 Aas%H
13 82F3
14 5484
1% 7PH1
16 AAYH
17 hiagh
18 a7l
19 low
200 F1Cu
21 1561
22 high
1 7450
2 315C
3 U437
1FS58
U9 AF
2702

705h

NS

ACQ k-1
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8  low 17 high 4 1FS8
9  8ZFH 8 7F28 S U9AF
10 5684 19 low b 2702
11 7PHI1 200 F1Cu 7 70GA
12 AAYH 21 1561 g low
13 8a2Fg 28 high 9 HRFR
14 5684 U411 7450 10 5684
15 7PHI1 | & ATED 11 7PH1
16 AAYH 42 3 1437 12 AAYH
17 high 4 TFEHRE 13 828
18 PCUF 5o U9ar 14 54684
19 low Hoo2ra 1% 7PHA
a0 F1ou 7 705 16 AAYH
21 15861 g low 17  haigh
22 high Y7PHIL 18 P721
U 37 1 7450 10 5684 19 low
| 2 3150 11 82F8 20 Ficu
U383 L4EY 12 AAYH 21 1561
4 158 135 7PHI a2 hiaigh
50 U9ak 14 5684 U 47 7450
6 2702 1% ga2reg 1 X15C
7 705A 16 AA9H U 48 437
8 low 17 high 1FE8
9 PPH1 18 4076 UgaF
10 5684 19 low 2702
11 8aFs 20 FlCu 705A
182 AA9H 21 1561 low
13 7PHA 28 high 82F8
14 %684 U 43 1 7450 5684
1% 82F8 ! 2 318C 7PH1
16 AAYH U 44 3 U4Z7 12 AAYH
17 high 4 1FE8 13 82F8
18 7318 S5 U9AF 14 5684
19 low & 2702 15  7PH1
20 F1Cu 77056 16 AAYH
21 1561 8 low 17 high
22 hagh @ 7PHI 18 A800
U39 1 7ano 10 5684 19 low
[ 2 3150 11 82F8 20 Filcu
U o40 3 U437 12 AAYH 21 1561
4 1FEH 13 7PHI1 22 high
5 UYAE 14 5664 W49 1 7450
& 27ue 15  82F8 | 2 315C
7 705N 16 AAYH S0 3 U437
8  low 17 high 4 1FG8
g 7PHI 16 977U 3 U9AF
10 5684 19 low H o 2702
11 82F8 20 F1Cu 7 7086
12 AAYH 21 1961 8 low
13 YPHI 22 high 9 uoaée
14 5684 Uo4d 1 7430 10 CoYSH
1% 82F8 i @ 31N0 11 FH80
16 AAYH U 46 3 U437 12 AAYH

2 CL0 N O R L -

it
et T

ACQ U-N42



U

U

53

H4

13
14
15

16

16

15
16
17
18
19
20

21

uazé
CoHEH
FHao
AAIH
high
A7
lLow

F1Cu
1561
high
F4E0
31480
a3
1FSE
LoaF
2702
70564
Low

Uaaé
CoHuH
FH80
AAIH
uag26
CaHEH
FH80
AAPH
high
PCUF
low

Fleu
1561
high
7450
BLEC
ua37
1TFHE
U ar
2702
705
low

FH&O
CHEH
Uoa2s
AAYH
FHea
CeHEH
Unz2é
AATH
high
7318
low

F1ou
1561

Performance Tests and Troubleshooting - Model 64602A

U 5%
|
U 5é

L uae

&0

hagh
7450
3150
U437
1FE8
LI9aF
2702
Z05A
Low

FHE0
C&HSH
Uoz2é
ARPH
FHS80
Ceosr
Uoz2é
AAYH
high
T
Low

Flou
1561
high
P40
2180
U437
158
URaK
270
705
Low

FHEO0
CeHEH
U246
AAYH
FH8O
CHEH
Uoz2é
AGTH
high
4074
lLow

FAeL
1561
high
F4EG0
3150
U437
1F58
L9 ar
2702
2050
low

&1

&2

U &3

L} 64

9
14
11
12
13
14
15
16
17
18
19
20
21

10

15
16
17

FHE
CHEH
L0246
AATH
FHED
CHEHH
un2é&
ARYH
fiigh
B
lLow

F1CL
15461
b agh
7450
F150
U437
TFSE
U9 AF
270N
VAT
low

Ui2é
CHEH
FH&ao
ARYH
Lo2éH
CH5EH
FHE0
AATH
high
P
Low

Fieu
1561
high
7450

UeaF
2702
FA T
low

Lngeé
Cé&sH
FH80
AAYH
Uoze
C65H
FHB0
AATH
high

ACQ 4-43
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U

L

18
19
20

21

&S

1
(TOTL 2=
2

& -

ABLD
Low

Feu
1561
frigh
UF1%

nooz

0000

(TOTLZ=4625)

U
U
L
L
U
L
u

6714
H7-15
L7146
&7 17
6718
B9
&8~ 1

180
0505
U437
P78
1FER
lLow

Ly

CTOTLZ=0002)

L

6 2

cooad

U 70-13 727l
U 70-14 0000
(TOTLZ=462%)

U 70-1%  high
U 70-16 0000
W 70~19  high
72- 1 high
u 7ae- 2 UF1e
(TOTLZ=4625)

U&=~ 3 1E&] CTOTLI=4625) b 72~ 3 UF19
U655~ 4 U9AF U 68~ % 1E58 CTOTLZ=0FL.0)
U &5 5 peep Loa8- 4 Uazy U 7z~ 4 0000
W65 & 7058 W oeR- 5 B1S0 (TOTLZ=4675)
U oeS- 7 0000 U H8~ & 7450 U 72~ 35 high
(CTOTLZ=A4625) U a8~ 7 0000 W 78~ 6 high
Wo6S- 9 00600 CTOTLZ=4625) U 72~ % nigh
CTOTLZ= 4425) U 68— % 0000 U 72~ 9  high
Uoa5-10  3UA3 CTOTLZ=4625) U 7210 high
U o65-11 7054 U 68-10  high Uo7e-12  Flou
U osS-18 2708 U o68-11  7an0 o7e-13 UF1e
W 6513 LU9AF WobE-12  B1HC (TOTLZ=49743)
U &%5-14  1%61 Uo68-13 1437 U o7e-14  UF19
Wo&5-1%  ACFY U 638-14  1F58 CTOTLZ=4625)
Y SR B N o ) U &68-1%  3UA3Z Uo7e-1%  Flcu
CTOTLZ=0002) U &9- 1 UWUF19 U 73~ 1 Low
&b~ 2 0000 CTOTLZ=0002) 7% 2 high
(TOTLZ=462%) U &%~ 2 0000 U 73~ 3 UF19
U &b~ 3 1561 (TOTLZ=462%5) (TOTL.Z=4625)
66~ 4 USAF U 6% 3 1F58 U 7% 4  low
U bbb~ 5 2708 A9~ 4 1437 U735 UF1Y
U Hb~ & 70%4 U 69 5 3150 (TOTLZ=462%5)
U bbb~ 7 0000 L 69~ & 7450 U 73~ &  high
(TOTLZ=4625) U a9~ 7 0000 U 73~ 8  high
U &&=~ 9 0000 (TOTLZ=462%) U 73~ 9 UF19
(TOTLZ= 462%) U 69~ % 0000 (TOTLZ=4625)

U 66-10 HUAS CTOTLZ=4625%) U 7310 low
U oA6-11 7056 U 6910  high U 7311 UF19
U b6~12 2709 U 6911 7450 (TOTLZ=0FL.0)
U 66-13  U9aF U 6912 3150 7312 0000
U é6-14 1561 U 69-13 U437 U o73-13%  UF19
U 6b~15  4CF9 U 6914  1FEH CTOTLZ=4625)
b 67~ 1 low Uoay-1%  3AZ U 74~ 1 9220
U &a7- 2 P4l U 70- 1 low U 74~ 2 AFFD
W &7 1561 U 70~ 4 0000 U 74~ 3 PHAY
U &7 ogap (TOTLZ=4625) W 74~ 4 26UH
U &7 U9aK U 70~ %  FHbH U 74~ 5 0000
U &7~ & FHa2 U 70~ & UF19 (CTOTLZ=4625)
U 67— 7 2702 (TOTLZ=462%) U 74~ & 1050
U 67~ 8 8849 U 70~ 7 H&3b U 74~ 7 A7CU
U &7 9 705A 7o~ 8 9eRc U 74— 9 731
o&7-11  8F43 U 70~ 9 FHeH U 74-10 4074
U &7-12 7450 U 70-11 high U 74-11 P72
U &7-13%  HCIC U 70-12 9220 U 74-12  AB00

[ S Y]

ACQ L-LY
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U 74-13% H77U 8015 %684
U 74-14 7F28 U 80~-16 FH&H
U 74-1% PCUF U 80-17  AAYH
U 7% 1 26UH U 80-18 H&636
U 7% 2 UF19 U 8019 P74z
(CTOTLZ=462%) uogt- 1 UFt1e
U 75— 3  2HUH (TOTLZ=462%)
U 75— 4 UF19 U al- 2 10%¢
(TOTLZ=462%) Uo#Et- 3 pyaR
Uo7%- % UF19 U 81— low
CTOTLZ=0F1.0) U @1~ % high
Lo7%- & UF1Y U 81- & high
(TOTILLZ=462%) U 81—~ 8 epP3R
U 7%~ 8 nhigh U 81— 9 923
U 7%~ 9 UF19 U 8110 high
(TOTLZ=4675) Uo#1-11  3HAs
U 7%-10  high ogl-12  high
7511 UF1e U al-13 Ficu
(TOTLZ=462%) U g2~ 1 high
U 7%-12 0000 Uoga- 2 1%
U 7%-13 UF19 U 82~ % FHaH
CTOTLZ= OFLOD U 82~ 4 nhigh
u 79— 1 high U 82— % H&36
U 7o 2 1541 U 82~ 6 low
U 79— 3 H&36 U 82~ 7  FHéH
U 79— 4 U9AF U 82~ 9 H&IE
U 79~ 9 PHAY U o8g-10 low
U 79- & 270 L ose-11  PHAY
U 729~ 7 A9F0 U 82-12  high
U 79— 8 7054 U 8213 FHéH
U 79— 9 9220 U 82-14  high
U o79-11  1FS8 L 8E8-1%  high
U 7918 H&3s U o#3-~ 1 PraR
U 79-13 1437 U 83~ 2 (C6EH
U 79-14 HbLH36 U 83~ 3 Hb636
U ove-1% 315 U 83~ 4  HavH
U 7916 FH&H o83~ % FHaH
W 79-17  74%0 U 8%~ 6 C&5H
U 7918 FH&H b 83~ 7  PHAY
U 79-19  high U 83~ 8  AsYH
U 80~ 1 P74z U 83— 9 922
U 80~ 2 5684 U83-11 AATH
U 80— 3 FH&AH U 83-12  FH&H
U 80~ 4  AAPH U 83-13 C&5H
U 80—~ % H636 U #83-14  H636
U 80~ & 5684 U 83-135 AsYH
U 80—~ 7 FH&6H U 33-16 FHS&H
U 80~ 8 AAYH L 8317  C6EH
U 80~ 9 H634 U 83-18 Hé634
o80-11 9684 U 8319 P742
U 80~12 A9FO

U 80~13 AAYH

U 80~14 Hs636

ACQ k4-145
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H46020 Timing Acquisition Board
FaM FILLED H8

NORM MODE

DATA THRESHOLD HIGH: ecl & 11l
CLOCK THRESHOLD: ttl
ST-5P-0. THRESHOLD: ttl

Location of ST/5P/START: sa gate
Location of QUAL/BTOP: sa gate
Location of CLOCK: sa clk
location of GROUND: gnd

ECL.

woo7-12 0 8h09% U av-

W o

neq, edas
pos, edge
pos, edoaes

a1 70U

o 7-13  CHU? U a27-22  64U3
o715 8505 U 27-23 EHFoU
it 3 1aFC U 2v7-24  70UC

Uo1l-13  CHUY a7

-85 &AUS

W12~ #4403 U 2y-a4  SFOU
Uo1e- 3 S5FoU U 27-27  38UF
Wole- a4 HEQUY WoR7-28  high
Uo1e-14 C91H U 27-29  38UF
Wole-11 78U Lo27-3%0  low

U 1é6-1% 9pP7 U &7-31 HPP4
Uoy- @ 78Ul U 27-32  high
Uo17- 3 HPPa U 27-33  low

Uo7 5 9ep7 oy
U 28-26  70UC U 27—
7-%6  6HAU3
A7 7ouc

U o2%-26  70UC o

U pa-p&  70UC L 27—

34 high

S50 HBEFoU

U 2%5-26  70UC U 27-38  SFoU

Uopve 1 SFU U 2739 6403

27~ 2 64U3 U 27-40  70UC
U 27— 3 70uc U oR9-26  70UC

o227~ 4 GFoU U3
W a7- 4 6H4U3% U3

=26 70U
1-26 70UC

1
U 27— 6  70uc L 32-26 700U0
?

u 27— 7 1AFC
U 27- 8 9pPR7
U 27— 9 high
Woa7-10  48%0%
Wo27-11  low

U 2712  38UF
U a&7-13  high
W o27-14  38UF
U o27-1%  70Uc
U 27-16  64U3
W oa7-17 Sl
U a7-18 7o0uc
U 27-1%  6£4U3
Lo27-20  SFol

L

U 32

£ i TO -

15
17
18
19
20
21

22

2RE7
8505
HAU3
Fope
CY1H
78U
YRR

70UC
700
70UC
7ouc
low

DR 7
T oUC
20oUC
7ouUC
ZOUC
7O
U
7OUc
70U¢
70U
7O
70U
7auUc

70UC
70UC
70uC
70UC
1AFC
7ouc
70UC
70UC
70UC
7 0OUC
70U



U 33
|

U 34
|

U 49
!

(W

U 3%
!

U 36
|
31
|

U 52

U 37

23

37
34
3
40

3

u
a4

(5

iy
10
11
12
13
14
15
16
17
18
19
20

22

15

20
21
2

1

70uUC
70U
POUC
70UC
Z0uUc
7OUC

KEAH
U519
F&S0e
FH28
FF3F
AF80
4H3 &
low

70UC
387H
70U
387K
20U
3Q7H
FOUC
A87H
high
[ Wt
low

ABLIF
3810
high

AGTH
U519
FHOc
AH26
FF3F
FF80
AH3E
low

70UC
387H
70U
387H
700G
387H
7ouc
387H
high
ueaz
low

IBUF
3810
high

351H
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|
U 38

U 41
U 42
u &

U 58

R O PR N

~N o

a

o
10
11
12
13
14
1%
16
17
18
1%
20
&

vy
22

Py

>~
e

SO ENT G SN

P
ot

b
ENEREN

15
16
17
18
19
20
21
20

S

NN U D LN

WHS1e
FE0c
AH26
FF3F
AFB0
AH3 &
Low
ZOUE
387H
A
337H
ZOUC
387H
7000
3874
hiah

38UF
A810
hiagh

FEHIH
sy
FE O
AH24
FF3F
AFgn
AHE G
low

7ouc
387H
20UC
3a7H
7ouc
I87H
7ouc
387H
high
0140
low

I8UF
3810
high

IH1H
519
F50C
IH26
FF3F
IF80
4H3 6
low
70UC

43

Il 44

U a9

e

4%

U 46

U 61

U 62

10
11
12
13
14
15
16
17
18
1%
Al
21

10

BE7H
20U
397K
ZOUC
3874
70U
Aa7H
high
4840
Low

ABUF
A810
high

2EIH
LS9
FEOc
A2
FZ' l::' \,‘5 'Zl‘
AFE0
AHEE
low

O
3G7H
ZOUC
2Q7H
7OuU
387H
7O
387K
high
P1ug
Low

3GLF
AE10
high

3EIH
UE1e
FS0C
3H26
FF3F
IFe0
4H3 6
low

70UC
JIB7H
7000
387H
70uc
387H
7000
387H
high
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Performance Tests and Troubleshooting - Model 64602A

18 2a7u U 72-13 (4pP4 U 78-11 04P4
19 low u 7a2-~-14  38UF U 78-12 low
20 38UF U 72-14  38UF U 78-13  38UF
21 3810 (TOTLZ=012%) U 78-19  AH1S
22 high U 73~ 1 low U 79- 1 high
U 73- 2 high U 79— 2 3810
U 47 1 3%51H U 73~ J8UF b 79~ 3 1447
! 2 Us19 73 3F18 U 79 4 FF3F
U 48 3 FI0C U 73- 9  38UF 79 G CCs4
| 4  3H26 U 73~ 6 04P4 U 79~ &  AF80
U 63 5 FF3F U 73- 8 CHUY U 79- 7 Ha6R2
| b 3F80 U 73~ 9  38UF U 79~ 8 4H36
U 64 7 4H36 U 73-10 8505 u 79- 9 2237
8 low U 73-11  38UF U 7911 3H26
9  700UC U 73-12 C91H u 7912 28CU
10 387H U 74- 1 2237 U 79-13 FILOC
11 7ouC U 74~ 2 5662 U 79-14 1447
12 387H U 74~ 3 (CC&A U 7915  Us19
13 7000 U 74- 4 91H3Z U 79-16 1447
14 387H U 74~ G C91H u 79-17  3G1H

b

7

9

i P

15 70UC U 74~ 28Fp U 79-18 1447
16 BH7H U 74~ 7 (CCHB W 79-19  high
17 high U 74~ 0cez U 80~ 1 1032
18 PFAIL U 74-10 484C U 80—~ 2 387H
19  low u 74-11 24874 U 80~ 3 1447
200 38UF U 74-12 PFAI U 80~ 4 387H
21 3810 U 74~13% P1UB U 80~ 5 14487
22 high U 74-14  014C U 80~ & 387H
U 74-1% Usb02 U g0~ 7 FozH
U 70~ 1 low U 75— 1 91H3 U B0~ 8 387H
CO1H U 75— 2 BBUF U 80~ % Co58
1447 U 7% 3 91H3 U 80-11  387H
ZBUF u /&~ 1 low U #0-12  5A6P
2968 U 7&- 2  28CU U 80-13 387H
Rp3Y U 76~ 3 1447 U 80-14 1447
70 2R H U 76~ 4 1447 U 80-1% 387H
70-11  F9Pé U 76~ & 1447 U 80-16 1447
7012 2R3 U 76~ & 1447 U 80-17  387H
7
8
9

CoCcCoc
NN NI NSNS
cooc oo
[ S R A

oo

70-13  38UF U 76~ CCo64 U R]o-18 28CU
70-14 0000 U 76~ 5862 U 8019 1032
70-15  64U3 W 76~ 2237 U 82~ 1 high
70-16 C91H U 76-10 Llow U 82~ 2 3BHR6
70-19  high U 76-11 04P4 U 8- 1447

p—
e

CoCoococcococococoCcH

i

3
72~ 1 high U 76-12 low Ly 82~ 4 78Ul
TR~ B 3BUF U 76-13  38UF U 82~ % 1447
72~ 3 81P1 U 76~19 AH1YH U 82~ & 9Pp7
72~ 4 (C91H u 78~ 2 658 U 82~ 7 1447
72~ %  high U 78~ 3 2968 U 8”~ 9 1447
72~ 6 CHU9 U 78- 4  F22H U #2-10 Llow
72~ 7 (4P4 U 768~ 5 1447 U ue 11 CCs4
72~ 9  high u 78~ ? 1477 U 82-12 high

=10 high U 78~ 7 1447 U 82-13 1447
72-11  high U 78- 8 1447 U 82-14 high
72-12 high U 78- 9  14A7 U 82-1% nhigh
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L
u
U

u
U
U

u
u
U
u
U
U

U
u

g3~ 1
835 2
g3 3
83~ 4
83~ 5
8E &
B33~ 7
83~ 8
B3~ 9
8311
83-12
83-13
G3-14
83-1%
8316
8317
83-18
B3-19

1032
AG7H
1447
387H
1447
387H
CCoH4
387H
2237
387H
14087
RE7H
144A7
387H
14A7
387H
2968
1032
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Performance Tests and Troubleshooting - Model 64602A

6460206 Timing Acquisition Roard
GALLOPING ONES #9

NORM MODE UM = 4Fpy

DATA THRESHOLD HIGH: ecl & ttl
CLOCK THRESHOLD: ttl
ST-SP QL THRESHOLD: ttl

Location of 8T/8P/8TART: sa gate neqg. edoe
lLocation of QUAL/STOP: sa gate pos. edge
Location of CLOCK: sa clk pos, edge
l.ocation of GROUND: gnd

ECL TTL

U 22-26 2317 U 27-31 low U 4- 1 0000
U 22-3%  7PCC U 2732  high U 4~ 2 &PCC
U 23-26 2317 U 27-33 low U 4~ 3 0000
U 23-3%  7PCC U 27-34 high U 4~ 4 high
U 24-26 2317 U a27-3% Col1p U 4- 5 229F
U pa-35  7pce U 27-36 UF39 U 4~ 6 6PCC
U 2526 2317 U 27-37 2317 U 4 27 0059
U 2%-3%  7PCC U 27-38 Cotip U 4- 9 4F7p
U 27— 1 CO01P U 27-3%9  UF39 U 4-10 high
U 27— 2 UF39 U 27-40 2317 U 4-11 0089
W27~ 3 2317 U 29-26 2317 U 4-12 0059
U 27~ 4 Cotp u 29-35  7PCC U 4-13 0000
U a7 & UF39 U 30-26 2317 U 414 229F
U 27— & 2317 U 3035 7PCC U o4-1n aFav
U 27— % 2494 U 3126 2317

U 27- 8 low U 31-3%  7PCC uo2e 1 2317
U 27- 9 high U 32-26 2317 I 2 P31y
U 29-10 low U 3a-35  7rCC ua23 3 2317
U 27-11 3J29F | 4 2317
U 2712  7eCC U 31 13 &6&8CA
U 27-13 high | 17 2317
U 27-14  7PCC 32 18 2317
U a7-15 2317 19 2317
U 2716  UF39 20 2317
I a7-17 Co1p 21 2317
u 27-18 2317 22 2317
U 27-19 UF3% 23 2317
U 2720 COp a4 P37
uoa7-a21 2317 X7 237
U 2722  UF39 38 2317
U 2723 Co1p 39 2317
W 27-24 2317 40 2317
U 27-2% UF39

U 27-26 CO1P L 24
u a7-27 7PCC |

U 27-28 high U 29
U a27-29 7pCC |
U @27-30 329F U 29

2317
2317
2317
2317
249H

—

U
D WLifg =
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u 30

L 34
U 49

U 50

17
18

10

12
13
14
15
16
17
18
14
20
21

10
11
12
13
14
15
146
17
14

2317
2317
2317
2%17
2317
2X17
=317
2317
2317
2317
2317

2317

7E5H2
Ueca
49HC
0089
AHPF
JUCé
F7ue
Low

2317
73N
a317
7534
2317
7530
2317
7E536
high
Faa2u
low

4F 27
8531
high

7EHZ
UeCa
A9HC
nogy
AHIF
AUCH
F7Ue
low

2317
7TEB
2317
7EH3
2317
TEIA
2317
PEHIA
high
PHIT

Performance Tests and Troubleshooting - Model 64602A

U 37
|

U 34
|

U 83
|

U 54

(A
|
U 56

19
20
21

Yy 4
o

16
17
18
19
20
21

v 0
peyss

~3

low
AR 27
8531
high

7aH2
L1904
A49HC
0nge
AHYF
JUCH
F7u9
Low

2317
7E3A
2317
THIA
PR
TEHIN
2317
AR
high
PPYH
low

AF 27

7EH2
ULC4
A9HC
noge
AHPF
BUCH
F7uU9
Tow
2317
536
2317
7534
2317
7534
2317
7534
high
CObF
low
AF 27
8E31
figh
7EHE
UC4
49HC

U 57
|
U 58

-
SNENSUD

11
12
13
14
15
16
17
18
19
20
o

P
[

U 43

U 44

(A

&0

—t
= S SN LITG

12
13
14
1%
16
17
18

20
21
27y

-
[ v

a5

o
b 46 3
U 61 O

u 62 7
&

10
11

0089
AHYF
AUCE
F7UY
low
2317
753
2317
7534
2317
7530
2317
7H3A
high
USHP
Low
AF 27
8531
high

7EHE
?Ca
49HC
0089
AHPF
AUCE
F7ue
Tow

2317
7536
2317
TEHEN
2317
7536
2317
7EEA
high
HAAP
low

4F a7
8531
high

7EHE
LYC4
A49HC
0089
AHYF
JUCH
F7U9
Low

2317
7534

2317
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12 7534 U &6~ & F7U9 U &9-1% 1442
13 2317 U 66~ 7 6538 U 70~ 1 low
14 75364 U 66~ 9 6538 o700~ 4 6538
1% 2317 U 66~10 1442 U 70~ 8 %5694
16 7534 U &6-11 F7U9 U 70~ & AF27
17  high U 6612 3JIUCE U 720~ 7 5494
18 4704 U 66-13 AH9F U 70~ 8 68CA
19 low U 66-14 8531 U 70~ 9 %694
20 aFz27? U 6&6-1% 0000 U 7011 high
21 8931 U 67- 1 low U 7012  68CA
22 high U &7- 2 AFapP U 70-13 4F7P
U &7~ 3 8531 U 70-14 0000
U 47 1 75H2 U 67~ 4  Q5UF U 70-1%  low
| 2 U9C4 U 67~ 5 AH9F U 720~16 6538
48 3 49HC U 67— & (CH93 U 70-19 high
i 4 0089 U 67— 7 3UCH U 72- 1 high
U 63 5 AH9F U &7~ 8  39U%5 U 72~ 2 Avz7
| & 3UCs U &7~ 9 F7U9 U 72~ 3 291U
U 64 7 F7UY U &7-11 8CHP U 72- 4 6£%38
8 low U 6712 7OH2 U 72~ 5 high
9 2317 U &67-13% 7391 U 72~ & high
10 7534 U &7-14 UIC4 U 72—~ 7 291U
11 2317 U 67-1%  P1CC U 72- 9 high
12 753A U 67-16 4%HC U 72-10 high
13 2317 U 67-17 F916 U 72-11  high
14 7534 U e67-18 0089 U 72-12 high
1% 2317 U &7-19 low U o72-13 291U
16 753A U 68~ 1 4F27 U 7a-14  AF27
17  high U &8- 2 0000 U 72-1%  4F27
18 9020 U 68~ 3 0089 (TOTLZ=012%)
19 low U 68~ 4  49HC U 73— 1 low
20 4F27 U 68~ & U9C4 U 73~ 2 high
21 8531 U 68~ &  7IHH2 U 73~ 3  4F27
22 "igh U 68~ 7 6538 U 73~ 4 6538
U 68~ % AHE538 U 93— %  4F2v
U 65— 1 A4F27 U 68-10 high U 73~ & 291U
U &5~ 2 0000 U 68-11  7GH2 U 73- 8 high
U 6%~ 3 8531 U 6812 U9C4 U 73~ 9 4F27
U 65~ 4 @aH9F U 68-13 49HC U 73-10 low
U 65~ &  3IUCAH U &8-14 0089 U 23~11 4aFa2v
U &6%- & F7U9 U 68-15 1442 (TOTLZ=0207)
U o&5- 7 6538 U 6%~ 1 4F27 U 73-12 6538
U &%~ 92 6538 U &9- 2 0000 U 74~ 1 &8CA
U 65-10 14A2 U 69—~ 3 0089 U 74~ 2 7301
U &5%-11  F7U9 U &9~ 4  49HC U 74~ 3 3734
U &%-12  3UCs U 69~ & UvC4 U 74—~ 4 288p
U 6%-13  AHYF U 69~ &  75H2 U 74~ 5 6538
U 6%5-14 8531 U 69~ 7 6538 U 74~ & A4HCS
U 6515 low U &9~ 9 6538 U 74~ 7 F82Uu
U &é&- 1 4F27 U 69-10 high U 74~ 9 PPYH
U 66~ 2 0000 U 6911 75H2 U 74-10 USHP
I 66~ 3 8531 U 69-12 U9C4 U 7411 4704
U 66~ 4  AHIF U 69-13  4A9HC U 74-12  902C
U 66~ %  3UCE U 69-14 0089 U 74-13 644P
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W
u
U
u
u

U

U

u
U

U

U

u

U

U

(W

U

U

U
U
U
U
u

U

U
U

u
u
u

U
u

U
U
W
u
U

8018
B0-19
g1
31~
B2~
g2
£
B
B2~
B2 9
82-10

i P = O 0T

L

~N o

CO&F
PHI7
288pP
AF 27
288p
high
8531
5694
AH9F
373A
JUCH
730U
F7U9
H80A
00ge
33aF
49HC
5694
LUeca
U694
F6HAF
5694
high
0191
7530
G694
7530
5694
7530
5694
7E3M
33AF
7536
730U
7536
5694
7EH3A
694
7534
33NF
0191
A4HC 6
0191
249 H
HBCA
high
0089
5694
high
H694
Low

5694
5694
Low
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U
U
U
W
U
U
U
u
L
U
u
u
u
(0
u
u
U
u
u
U
¥
U
u

8211
Ba2-12
g42-13
82-14
82-1%5
83~ 1
83
7%
H3-
83~
83~
83~
B3~ ¢
83 9
83311
8312
0313
8314
83-15
83-16
86317
83-18
g3-17

N S LM

(e

3734
high
5694
high
high
0191
75364
5694
PHIA
5694
75364
373/
75360
LHBCA
75304
G694
7536
5694
7E3A
HHY 4
7534
5694
0191
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Adjustments - Model 64602A

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.

S5-4. 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 serious injury or death or damage to equipment. Service
adjustments should be performed only by qualified service personnel.

5-5. EQUIPMENT REQUIRED.

5-6. a. Digital voltmeter with at least four-place accuracy, such as the HP
3466A DVM, or equivalent.

b. Nonconductive alignment tool.

c. Shorting clip lead.

S5-T7. DESCRIPTION.

5-8. The 64602A timing acquisition board has only three adjustments, one for
DAC negative full-scale, and two for DAC positive full-scale.

5-9. PV tests 1 and 2 are used to make the DAC adjustments.

ACQ 5-1



Adjustments - Model 646024

5-10. KEYBOARD SETUP.

5-11. Use the following steps to access the 64602A Acquisition Board PV tests,
which are used to make the DAC adjustments:

a.

50 50 0

(W5

With the operating system initialized and awaiting a command, press
the softkey labeled "opt test” (you may have to keep pressing the
"etc" softkey until you see "opt_test” on the screen).

Press [RETURN]. You should see a listing of all the optional
boards that are present in your mainframe, along with their slot
numbers.

Type in the Timing Acquisition Board slot number.

Press [RETURN].

Press softkey 'run'.

Press softkey "slot".

Type in the Timing Acquisition Board slot number.

Press softkey "test". The screen will now list all

the Timing Acquisition Board PV tests.

. Type in the number of the test you wish to run. (For the

acquisition board adjustments, use tests 1 and 2).

. Press [RETURN].

5-12. DACS NEGATIVE FULL-SCALE ADJUSTMENT.

5-13.

ACQ 5-2

a. Disconnect the timing probe from the acquisition board before mak-
ing this adjustment.

b. If it has not already been done, press softkey '“opt test",
[RETURN], and then the following softkeys in sequence: 'run slot
(type in acq. bd. slot) test 1".

c. Press [RETURN]

d. Connect the ground lead of the DVM to the GND test point located
on the upper middle part of the board.

e. Short TP1 to TP2 with the clip lead.

f. Connect the V-ohms lead of the DVM to TPl.

g. Adjust -FS (R2) for -2.133V +/- 0.5mV at TP1.
h. Remove the clip lead shorting TP1 to TP2.

i. Check that TPl and TP2 are within 4.0mv of each other; if they are
they are not, suspect UTT7 (op-amp) within the DAC circuitry.

Change 1



Adjustments - Model 64602A

200 MHz TIMING ACQUISITION BOARD TIMING

PROBE (64602A)

Jo1

I M— 1
SA SA TP1TP2 TP “Fs1 Fs lFs2
sl {u| oRe&® ORo ped 5
[

c1c2 c3 ca s U3
—UV— 2 I
J R s 16 é o |
| LS T @ O
us u7 | & us uto | || ut | 1] | u2 uis | | | ua z
™ - (8)
| 15 | —R12— |o
-CR1- _
-u18 cn —U19—— ——U20—— cl4 u21 _
c12 cTs
<« ~ o~ ~
18 13 IS 13
o
13
I Ig
N E4 o
8 I5_ o3 8|
c31 ©
} u24 u2s u27 | u29 u3o
© ] -]
al i 2 13 13
g 2
© | I S
8 13 L
Figure 5-1. Adjustments
5-14. DACS POSITIVE FULL-SCALE ADJUSTMENT.

5-15.

a.

Disconnect the timing probe from the acquisition board before making
this adjustment.

If it has not already been done, press softkey "opt test", [RETURN],
and then the following softkeys in sequence: "run slot (type in acq.
bd. slot) test 2".

. Press [RETURN].

Connect the ground lead of the DVM to the GND testpoint located on
located on the upper middle part of the board.

. Connect the V-ohms lead of the DVM to TP1.

Adjust +FS1 (R1) for +2.117V +/- 0.5mV at TP1.

. Connect the V-ohms lead of the DVM to TP2.

. Adjust +FS2 (R3) for +2.117V +/- 0.5mV at TP2.
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Replaceable Parts - Model 64602A

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 1list 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 list, 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 lower-case and upper-case letters.
6-5. REPLACEABLE PARTS LIST.
6-6. Table 6-2 is the list of replaceable parts and is organized as follows:

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

designation.

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

c. Miscellaneous parts.

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.

The total quantity for each part is given only once, at the first appearance
of the part number in the list.
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Replaceable Parts - Model 6L602A

6-7. ORDERING INFORMATION.

6-8. 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.

6-9. To order a part that is not listed 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 required. Address the order to
the nearest Hewlett-Packard office.

6-10. SPARE PARTS KIT.

6-11. A service kit is available. To order, please contact your local sales
and service representative.

6-12. DIRECT MAIL ORDER SYSTEM.

6-13. Within the USA, Hewlett-Packard can supply parts through a direct mail
order system. Advantages of using the system are as follows:

a. Direct ordering and shipment from the HP Parts Center in Mountain
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.

6-14. Mail-order forms and specific ordering information are available through

your local HP office. Addresses and phone numbers are located at the back of
this manual.
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Table 6-1. Reference Designators and Abbreviations

Replaceable Parts - Model 6L4602A

BT

cpP
CR
DL
DS

AFC

AMPL

BFO
BE CU
BH

BP
BRS
BWO

CcCcw
CER
CMO
COEF

CompP
COMPL
CONN

CRT
cw

DEPC
DR

ELECT
ENCAP
EXT

FH
FILH
FXD

GE
GL
GRD

assembly

motor

battery

capacitor

coupler

diode

delay line

device signaling tlamp
misc electronic part

amperes

automatic frequency
contrel

amplifier

beat frequency osciliator
beryllium copper

binder head

bandpass

brass

backward wave osciilator

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
filhster head
fixed

giga (109
germanium
glass
groundied!

FL
IC

LS

MK

HDW

HEX
HG
HR
HZ

IMPG
INCD
INCL
INS
INT

K

LH

LIN

LK WASH
LOG

LPF

M

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM
MOS
MTG

MY

N
N/C
NE
NI PL

REFERENCE DESIGNATORS

fuse

filter

integrated circuit
jack

relay

inductor

loud speaker
meter
microphone

ABBREVIATIONS

henries
hardware

hexagonal
mercury
houris
hertz

ntermedate freq
impregnated
incandescent
includers!
insulationied!
internal

kilo 1000

left hand

linear taper

lock washer
logarithmic taper
low pass fiter

mill 10 ¢
meg 100
metal film

metallic oxide
manufacturer

mega hertz

miniature
momentary

metal oxide substrate
mounting

mylar”

nano 10 9
normally closed
neon

nickel plate

N/O
NOM

NPO

NPN

NRFR

NSR

oBD
OH
oX

PC
PF

PH BRZ
PHL
PIV
PNP

P/O
POLY
PORC
POS
POT
PP
PT
PWV

RECT
RF
RH

mechanical part
plug

transistor
resistor
thermistor
switch
transformer
terminal board
test point

normally open
nominal

negative positive zero
‘zero temperature
coefficient!

negative positive-
negative

not recommended for
field replacement

not separately
replaceable

order by description
oval head
oxide

peak

printed circuit
picofarads 10 17
farads

phosphor bronze
phithips

peak inverse voltage
positive-negative-
positive

part of

polystyrene
porcelain

position's
potenttometer
peak-to-peak

point

peak working voltage

rectifier

radio frequency
round head or
right hand

< Cc

N-<><§§

RMO
RMS

RWV

S-B
SCR

SE

SECT
SEMICON
st
SIL

SsL

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
siicon

sitver

shde

spring
special
stainless steel
sphit ring
steel

tantatlum
time delay
toggle
thread
titanmum
tolerance
trimmer

traveling wave tube
micro 10 v

variable
dc working volts

with

watts

working inverse
voltage
wirewound
without
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Replaceable Parts

Model 646024

Table 6-2. Replaceable Parts List

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation Number |D Code
646024 0 TIMING ANALYSIS ACQUISTITION BOARD 26480 64602A
Al 64602-66503 | 2 200 MHZ TIMING ANALYSIS EDARD 28480 6460266503
Alct 0160-4385 2 1 CAPACITOR-FXD 15PF +-5% 200UDC CER 0+-30 28480 0160-4385
alC2 01604383 0 1 CAPACTTOR-FXD 6,8PF +-,5PF R200UDC CER 20932 5024E0200RD6ED
A1C3 01603879 7 47 CAPACTITOR~FXD ,01UF +~20% 100UDC 20480 0160-3879
AlC4 0160-3879 7 CAPACITOR~FXD , 01UF +-20% 100VDC 26480 0160-3879
A1CS 0160-3443 1 5 CAPACITOR~FXD .1UF +80-20% S0UDC CER 26480 0160-3443
AlCE 0160-3443 1 CAPACITOR-FXD .1UF +80-20% S0UDC CER PBAB0 0160-3443
AlC? 01400151 0 3 CAPACITOR-FXD 820PF +-2% 300UDC MICA 79136 DM15F821G0300WVICR
AlCH 0160-3879 7 CAPACTTOR-FXD . 01UF +-20% 100UDC CER 2BARB0O 01603879
A1CY 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VUDC 20480 0160-3879
A1C10 0160-3879 7 CAPACITOR-FXD . 01UF +-20% 100UDC 28480 0160-3879
AlLCT1 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VUDC 26480 01603879
AlC12 0140-0151 0 CAPACITOR-FXD 8R0PF +-2% 300UDC M 72136 DMISFB21G0300WV1CR
A1C13 0160-3879 7 CAPACITOR-FXD .01UF +~20% 100VDC 28480 0160-3879
AlC14 0160-387% 7 CAPACITOR-FXD . 01UF +-20% 100VUDC 28480 0160-3879
ALCIS 01 60-3879 7 CAPACITOR-FXD .01UF +-20% 100UDC 26480 0160-3879
ALC16 0160-3443 1 CAPACTTOR-FXD . 1UF +B0-20% S0UDC GER 28480 0160-3443
AlC17 0140-0151 0 CAPACITOR-FXD 820PF _300UDC MICA 72136 DM1SF821G0300WV1CR
ALC1B 0160-3879 7 CAPACTTOR-FXD . 01UF 100UDC CER 28480 01603879
AlC1Y 01603879 7 CAPACITOR-FXD .01UF +-20% 100UDC 26480 0160-3879
A1C20 0160-3879 7 CAPACITUR-FXD . 01UF +-20% 100VDC 283480 0160-3879
alc21 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC 20480 0160-3879
0160-3879 7 CAPACITOR-FXD . 01UF +-20% 100V0C 3480 0160-3879
0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC 28480 0160-3879
; 0160-3879 7 CAPACTTOR-FXD . 01UF +-20% 100VDC 28480 0160-3879
alLC2S 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100UDC CER 26480 0160-3879
ALCRE 0180-2255 3 2 CAPACITOR-FXD 2, 2UF+-20% 20UDC TA 28480 0180-2255
AlC27 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100UDC CER 26480 0160-3879
A1C28 01603879 7 CAPACTTOR-FXD L 01UF +-20% 100VUDC CER 2B4B0 0160-3879
ALC29 01 60-3879 7 CAPACITOR-FXD ,01UF +-20% 100UDC CER 28480 01603879
A1C30 1160-3879 7 CAPACTTOR-FXD . 01UF +-20% 100V0C CER 28480 0160-3879
ALC31 01603879 7 CAPACITOR-FXD ,01UF +-20% 100VDC 20480 0160-3879
ALCER2 0160-3879 7 CITOR-FXD . 01UF +-20% 100VDC 26480 0160-3879
ALC33 01 60-3879 7 [ J01UF +-20% 100VDE 0160-3879
A1C34 01603879 7 CAPACTTOR-FXD . 01UF +-20% 100VDC 50480 0160-3879
ALC3S 0160-3879 7 CAPACITOR-FXD . 01UF +-20% 100UDC 26480 0160-3879
A1C36 3 CAPACTTOR-FXD 2, 2UF+-20% ROVDC TA 28480 01B0-2255
A1C37 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC 26480 0160-3879
A1C38 0160-3879 7 CAPACTTOR-FXD . 01UF +~20% 100VDC 20480 0160-2879
A1C39 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100UDC 26490 0160-3879
A1C40 0160-3879 7 CAPACTTOR-FXD , 01UF +-20% 100UDC 28480 0160-3879
AlCat 01603879 7 CAPACITOR~FXD ,01UF +-20% 100VDC 20480 0160-3879
AlCAR 7 CAPACTTOR=FXD |, 01UF +-20% 100VDC 20480 0160-3879
ALC43 7 CAPACTITOR-FXD ,01UF +-20% 100VDC 20480 0160-3879
A1C44 7 CAPACTTOR-FXD . 01UF +-20% 100UDC 25480 0160-3879
ALCa% 7 CAPACTITOR-FXD . 01UF +-20% 100VDC 20480 0160-3879
A1C46 7 CAPACTTOR-FXD . 01UF +~20% 100VDC 28480 0160-3879
A1Ca7 7 CAPACITOR-FXD , 01UF % 100UDC 20480 01603879
ALCAR 7 CAPACTTOR-FXD . D1LF +-20% 100UDC 26480 0160-3879
A1C49 7 CAPACITOR-FXD , 01UF % 100UDC 20480 0160-3879
ALCHO 7 CAPACTTOR-FXD . 01UF % 100UDC 28480 0160-3879
ALCH1 7 1 CAPACTTOR~FXD +-10% SOUDE CEX 26480 0160-5338
3 2 A F 300VUDC MICA 28480 0160-2306
1 (APAL1TUR B0-20% S0UDE CER 201480 0160-3443
3 CAPACITOR-FXD 2 =57 F00UDC M 28480 0160-2306
1 CAPACTITOR-FXD L 1UF +80-20% 50UDC 26480 01603443
01603879 7 CAPACTTOR-FXD % 100VDC CER 26480 0160-3879
01801746 5 5 20UDC TA 56289 150D156X9 02002
01680-1746 5 10% 20UDC TA 56289 150D1 56X902 02
01603879 7 CAPACTTOR-FXD . 01UF +-20% 100UDC 26480 0160-3879
nxrou 0160-3879 7 CAPACITOR-FXD . 010UF % 100UDC 2H480 0160-3879
ALCET 0180-1746 5 CAPACITOR-FXD . 20UDC TA 150D156X9 02082
a1062 0180-1746 5 ITOR-FXD 20000 TA 150D156XP020 K2
Al 0160-3879 7 CAPACTITOR-FXD Fo+-20% 100VDC 01603879
ALCH 79 7 CAPACTTOR-FXD , 01UF +=20% 100VDC 0160-3879
a1C66 7 CAPACTTOR-FXD ,01UF +-20% 100UDC CER 0160-3879
ALCEY 0160-3879 7 CAPACTTOR-FXD . 01UF +-20% 100UDC CER 28480 0160-3879
ALCHE 5 CAPACTTOR-FXD 15UF+-10% 20VDC TA 56289 150D156X9 02052
A1C6Y 0160-4492 5 2 CAPACTTOR-FXD 18PF +-5% 200VDC CER 51642 200-200-NPO-1807
ALCT0 01604492 5 CAPACTTOR-FXD 18PF +-5% 200UDC CER G1642 200-200-NPO-180J
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Replaceable Parts - Model 64602A

Table 6-2. Replaceable Parts List (Con't)

. . f

Reference HP Part ¢/ o Description Mfr Mfr Part Number
Designation | Number |D Code

A1CR1 1901-0040 1 2 DIDDE~SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A1CR2 1901-0040 1 DIODE~-SWITCHING 30V SO0MA 2NS DO-35 28480 1901-0040

A1CR3 1901-0535 9 2 DIODE-8M SIG SCHOTTKY 28480 1901-053%

ALCRA 1901-0539 9 DIODE~-SM SIG STHOTTKY 28480 1901 -0535

A1J3 1250-1189 [} 1 CONNECTOR-RF SMRB FEM PC S50-0HM 28480 1250-1189

AlJ4 1250-0543 8 1 CONNECTOR~RF SM~-SNP M PC S50-0HM 28480 12500543

A1MP1 0520-0133 4 2 SCREW-MACH 2-56 .5-IN-L.G PAN-HD-POZI 00000 ORDER RY DESCRIPTION
ATMP2 1205-0461 4 1 HEAT SINK 2846810 12050461

A1IMP3 1480-0116 8 2 PIN-GRY ,062-IN-DIA .25-IN-LG STL 28480 14B0-0116

A1TMP 4/ 2190-0014 1 2 WASHER-LK INTL T NO, 2 .,089-IN-ID 28480 21920-0014

AIMPS 43200095 7 U CHANNEL NPRN ,047-WD-CHAN .219-WD, 21480 4320-009%5

AlMP& 64602~-21102 | 5 1 HEAT SINK-COVER 28480 64602-21102
A1IMP7 b4602-85001 | 7 1 BOARD EJECTOR 28480 64602-85001
A1TMPS 6H4602-85002 | 8 1 BOARD EJECTOR 28460 b4602-85002

AlR1 2100-3351 6 2 RESISTOR~-TRMR 500 104 C SIDE~ADJ 1-TRN 28480 2100-3351
ALR2 2100-3349 2 1 RESISTOR-TRMR 100 10% C SIDE-ADJ 1-TRN 28480 2100~3349

A1R3 2100-3351 6 RESISTOR-TRMR 500 10X C SIDE-~ADJ 1-TRN 28480 2100-3351
A1R4 0757-0402 1 3 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8-T0-111~-F
AIRS 07570442 9 2 RESISTOR 10K 1% .12%W F TC=0+--100 24546 C4-1/8-T0-1002-F
A1RS 0757-0280 3 9 RESISTOR 1K 1% .128W F TC=0 24546 C4-1/8-T0-1001~F
A1R7 07570280 3 RESISTOR 1K 1% .125W F TC 24546 C4--1/8-T0-1001~F
A1R8 07570405 4 1 RESISTOR 162 1% .12% 24546 C4-1/8-T0~-162R~-F
A1R? 0698-3132 4 1 RESISTOR 261 1% .125 24546 C4-1/8-T0-2610-F
AlR10 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24%46 C4-1/8-T0-1001-F
A1R11 0757-0280 3 RESISTOR 1K 1% 1254 F TC=0+-100 24548 C4-1/8-T0-1001~F
AlLR12 0757-0401 0 1 RESISTOR 100 1% .125W F 24546 C4~1/8-T0-101-F
A1R13 06983242 7 1 RESISTOR 3%7 1% .128W F 24546 C4~-1/8-T0-357R~F
Al1R14 0757-0412 3 3 RESISTOR 365 1% .125W F TC=0+-100 24546 C4-1/8-TO-3FL5R~F
A1R1S 0757~-0402 1 RESISTOR 110 1% .129W F TC=0+-100 24546 C4-1/8-T0-111~F
AlR16 0757-0402 1 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8~T0-111~-F
A1IR17 0698-0082 7 2 RESISTOR 464 1% .125W F 24546 C4-1/8-T0-4640~F
ALIR1B 0757-0412 3 RESISTOR 365 1% .128W F 24546 C4-1/8-TO-F4S5R~F
AIR1Y 0698-0082 7 RESISTOR 464 17 .125W F 24546 C4-1/8-T0-4640~F
A1R20 07570412 3 RESISTOR 365 1% .125W F 24546 C4-1/8-T0~365R~F
A1R21 07%7-0280 3 RESISTOR 1K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-1001~F
ATR22 0757-0280 3 1K 1% . 125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A1R23 0698-8607 8 2 4,.%5K 1% 12850 F TC=0+-25 28480 0698-8607
ALR24 0698-6599 3 2 4.64K 1% 125W F T +=25 28480 06986599

ALR2Y 0757-0280 3 RESISTOR 1K 1% .12%5W F TC=04-100 24546 Ca4-1/8-T0-1001~F
A1R26 0698-4468 1 1 RESISTOR 1.13K 1% ,125W F TC=0+-100 C4-1/8-T0-1131~F
A1R27 0698-6582 4 2 RESTISTOR 2,222K 1% 1256 F TC=0+-50 0698-6582

AlR28 06986582 4 RESISTOR 2. Kov1% 125W F TC=0+-50 06986582

AlR2Y 0698-4414 7 2 RESISTOR 188 1% . 128W F TC= C4-1/8-TD-158BR~F
A1R30 0698-6612 1 2 RESISTOR 2K 1% .125W F TC=0+-50 06986612

ATR31 0698-4414 7 RESISTOR 158 1% . 1285W F TC=0+~ 24546 C4-1/8-T0-158R~F
ATR32 06986612 1 RESISTOR 2K 1% .128W F S 04=50 2 ) 06986612

A1IR33 01698-6599 3 RESISTOR 4.64K 1% .125W F TC=0+-25 213480 0698-6%599

A1R34 06988607 8 RESISTOR 4.5K 1% .125W F TC=0+-25 26480 0698-8607

ALIR3YH 07%7-0280 3 RESISTOR 1K 1% .12%W F TC=0+~100 24546 Ca4-1/8-T0-1001~F
A1R3E 0757-0280 3 RESISTOR 1K 1% ,123W F TC=0+-100 24%46 C4-1/8-T0-1001~F
AIR3Y 07%7-0442 9 RESTSTOR 10K 1% .12%W F TC=0+-100 24544 C4-1/8~T0-1002~
Al1TP1 03600535 0 & TERMINAL TEST POINT PCE 00000 ORDER RY DEGCRIPTION
ALTP2 0360-0535 0 TERMINAL TEST POINT PCR nonoo RDER

A1TP3 03600535 0 TERMINAL TEST POINT PCEH 00000 ORDER

A1TP4 0360-0535 0 TERMINAL TE POINT PCR 0oono ORDER

ALTPS 03600535 0 TERMINAL TEST POINT PCR 00000 ORDER

AlUl 1810-0302 b1 1 NETWORK-RES 8-5TP47.0 NOHM X 4 81121 208R470

AluU2 16100538 9 4 NETWORK-RES 9 [P MULTI~VALLE 22480 18100538

ATU3 1810-0271 7 3 NETWORK-RES 10-SIP200.0 OHM X 9 01121 2104201

AlU4 1820-1212 Q 1 IC FF TTL LS J-K NEG-EDGE-TRIC 01299 GN74L.5112AN

ALUS 1820-105%2 5 Fd IC XLTR ECL ECL-TO-TTL RUAD 2-INP 04713 MC1 01250

AlU6 1820~1400 7 1 GATE ECL AND QUAD 2-INP 04713 MC10104P

ALL7 18200920 4 1 RCVR ECL LINE RCVR QUAD 2-INP 04713 MC1692L
ATUB 18100539 0 1 AY LINE 7 PIN SIP; TOTAL DELAY 20480 1810-0539

ATLY 1820-0796 2 1 GATE ECL NOR QUAD 2-TNP 04713 MC16620
Alulo 1820-1320 0 1 > RCVR ECL LINE RCUR TPL 2-INP 04713 MC10216L

ATUT1 1820-1173 1 2 IC XLTR ECL TTL~TO-ECL QUAD 2-INP 04713 MC10124L.
AlU12 18201173 1 IC XL.TR ECL TTL-TO-ECL QUAD 2-INP 04713 MC10124L

ATU13 1826-0544 0 1 V REF 8-DIP- 04713 MC1403U
AlU14 18200810 1 1 IC RCVR ECL RCVR TPL 2-INP 04713 MC10116P

ATU1S 1810-0219 3 2 NETWORK~RES P220.0 DHM X 4 01121 208R221
AlULS 18201052 G IC XLLTR ECL ~TO-TTL QUAD 2-INP 04713 MC101250

AlU17 18200793 ? 1 IC GATE ECL NOR TPL 2-INP 04713 MC1674L.
ALUI8 18100271 7 NETWORK-RES P200.0 OHM X 9 01121 21042

AlLU1Y 1810-0219 3 NETWORK-RES 8 IP220.0 OHM X 4 01121 208B221
AluU20 18100538 9 NETWORK-RES 9-81TF MULTI-VALUE 28480 1810-0538

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts List (Con't)

Model 6L4602A

Replaceable Parts

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number (D Code
A2 18100271 7 TWORK-RES 10-SIP200.0 OHM X 9 01121 210A201
INE4~5017 7 i 28480 INE4
AINE4-5047 7 28480 1nNB4
iNE4 17 7 28480 1NE4
INE4-S017 7 2 ARG .;01/
ALU26 ? TP MULTI-VALUE 18100538
AlTLET7 8 1 OR INR4-50
ALU28 8 ) 9? TP MULTI-VALUE 1810-05
ATUEY INE4-5047 7 1NB4 v
A1U30 INE4-5017 7 "84“[] ANBA-50LY
A1u3l INB4-5017 7 28480 ANE4-S047
ALU32 iNE4-5017 7 28480 INE4-50417
AlU6A 1'!1(:» 1476 8 3 TC TTL 1024 (1K) STAT RAM 4% 03480 1816-1476
ATU6E & 4 TC CNTR TTL 8§ BIN SYNCHRO PO 07263 PEG16D0
AlL6L b TCOCNTR TTL 6§ BIN & 07"’/»'3 ?3516DC
ALUe7 1 4 IC BFR OTTL LS LINE ? § 41.5240N
AlU6Y b TC CNTR TTL & RIN 5Y P3I516DC
ALULY b IC CNTR TTL § BIN 0/"63 PEH16D0C
ALU70 3 1 TG DRVUR TTL LS LINE T)RUR OCTL 0129% GN7ALG2 44N
ALU71 3 1 Il‘ FFOTTL LS J-K BAR PO GE-TRIG 01294 GN74L.5109AN
ALU72 2] 1 CCOR TTh LS 2-TO-4~L7 DUAL 2-TNP 01295 SN7ALS15EN
ALTU73 ) 1 GATE TTL LS NOR QUAD NP g HN74LS02N
ATUY4 0 1 DOOR OTTL L [0-8- LT SN74LS137N
ATU7Y 8 1 C GATE TTL ALS OR QUAD NP HN74ALSI2N
AlU76 7 2 IC CONV 8-RB-D/A6 20-DIP-P PKG AM60B0APC
ALU77 9 1 IC 0P AMP GP DUAL 14-DIP-C PKG Ua747DM
ATL78 7 TG CONY 8-B-D/A 20-DIP-P PKG AM60BOAPC
ALU79 1 IC BFR TTL LS LINE DRUR L. GN741L.6240N
ATUBD 1 TC BFR OTTL LS LINE DRVR OCTL SN74LS240N
ALU81 7 1 IC GATE TTL m S NAND Quan 2-INP GN74ALSOON
ATUB2 2 7 1 4 TL LS INV HEX 1-INP SN74L.GI60AN
ALUBS mm 1917 1 IC BFR TTL l.«m LINE DRUR OOTL HGN74L.5240N
1200-06%4 7 8] nie I)XP SLOR 1200-0654
£ 7 pIp 1200-0654
Al xll"4 U"‘()&,A"‘ 7 nip 1200-06%54
ALXU2Y 00654 7 [ DIP 12000654
ATXUZ27A 00963 1 2 1200-0963
ALXUL7R 1200-0963 1 1200-0963
12000654 7 DIP DIP -GLDR 1200-0654
0-0654 7 DIP DIP-SLDR 3 1200~-06%54
0-06%54 7 DIP DIP-SLDR ‘lM[l 0 1200-06%54
(\LXUJS’-’ 1200~-06%4 7 DIP DI 264830 1200~0654
al1XUé4 12000612 7 Y - DIP 1200-0612
fH1LXUE7 1200-0639 8 7 DIp 12000639
ATXU70 1200-0639 8 [ DIP 1200-0639
ALRY7E 12000607 0 3 F DIP 1200-0607
ATXU74 12000607 [1} DIy 1200-0607
AL XYY 1200~0638 7 @ - DIp 1200-0638
ATAU76 12000639 8 nip ‘l’.’,(? 0-0639
ATXU78 1200-0639 g . [ "(l f‘(lNl DIpP 1200-0639
AIXUTY G-063% 8 =10 20-CONT DIP 12000639
ATXUE0 0-0639 8 20-CONT DIP 12000639
ATXUEL 12000638 7 - DI [P 1200-0638
AL XUB2 12000607 0 3 I C DIP DI |..DI\ 12000607
ALXUE3 12000639 2 GOCKE CoR (l CONT DIP DIP-GLOR 1200-0639
W1 6460061601 2 28480 HA600-61601
Wi 460461601 | 5 1 28480 6H4604-61601
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Replaceable Parts - Model 64602A

Table 6-3. List of Manufacturers' Codes

Zi
Mir Manufacturer Name Address p
No. Code
50167 TOKYD Jp
64013 1 TOK YO JIP
AN SATISFACTORY SUPPLIER
ALLEN-~RBRADLEY CO MILWALIKEE Wy S3204
INSTR INC SEMLICOND CMPNT DIV DALL.AS TX 752202
SPECTROL ELECTRONICS CORP CITY OF IND o 1745
04713 MOTOROLA MICONDUCTOR PRODUCTS PHOENTX AZ gEoNg
07263 FAIRCHILD MICONDUCTOR DIV MOUNTAIN VIEW il 4042
11236 Crs OF NE INC BERNE IN 46711
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 760467
20932 EMCON DIV ITW SAN DIEGO CA 92129
24546 COR G GL.ASS WORKS (BRADFORD) EBRAD P
25403 AMPEREX ELEK CORP SEMICON & MC DIV SLATERSVIILLE RI
27014 NEATIONAL MICONDUCTOR CORP SANTA CLARA (M)
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC
26480 HEWLETT-PACKARD CO CORPORATE HB) PALLO ALTO Ce
2585 RECA CORP SOLID STATE DIV GOMERVIILLE NI
ADVANCED MICRO DEVI 3 INC SUNNYVALF ce
STETTNER~TRUSH INC CAZENOVTA NY
SPRAGUE ELECTRIC CO NORTH ADAMS Mén 47
FCTRO MOTIVE CORP FLORENCE Se 06726
P04 TRW INC PHILADELPHIA DIV PHILADELPHITA P& 19108

See introduction to this section for ordering information
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NOTES
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Manual Changes - Model 64602A

SECTION VII
MANUAL CHANGES

7-1. This section normally contains information for backdating this manual
for models with repair numbers prior to the one shown on the title page.
This edition includes information for the first repair number, so there would
ordinarily be no backdating material. However some of the earliest customers
received a Revision A board, which is somewhat different from the presently
shipped Revision B board.

7-2. The Rev A board only, has a small pair of soldered jumpers at the very
bottom left-hand corner (when viewing from the component side). Both A and B
on these jumpers must be connected to 1, as shown.

I/
1 2

7-3. Two 2.2 uF capacitors were changed to .01 uF capacitors. On the REV A
component locator, shown below, these were C26 and C36. In comparing this old
locator with the present one, you will notice the positions of the capacitors
next to the encoders have changed. C26 has become C2L4 and is connected between
+5V and ground. C36 is unconnected. A listing of the .01 uF capacitors next
to the encoders (U22-27, U29-32) on the REV A board is given:

c22,23,25,26,28,29,34-36,38-40 are connected from +5V to ground.
Cc24,27,30,32,37,41 are connected from -3.25V to ground.
C31,33 are connected from -5.2V to ground.

T7-4. The capacitor connections on the REV B board are given on Service Sheet

1 of Section 8. Capacitor positions for the REV B board are shown on the com-
ponent locators in this manual.
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SECTION VIII

THEORY AND SCHEMATICS

CAUTION

THE GLITCH (U27) AND ENCODER (U22-25, U29-32) CHIPS
ARE VERY SENSITIVE TO STATIC. THEY SHOULD BE LEFT
IN CONDUCTIVE FOAM UNTIL INSTALLATION. GROUNDING
STRAPS AND A GROUNDED WORK STATION ARE RECOMMENDED
WHEN HANDLING THE ICS.

8-1. INTRODUCTION.

8-2. This section contains block diagrams, mnemonic tables, schematics and
theory. Some theory is also given with the PV test descriptions in SECTION 4.

8-3. There are four modes of timing analyzer operation: Wide Channel, in which
eight channels are sampled at a 200MHz rate and stored as L096 bits of serial
data per channel; U-Channel Glitch Capture Mode which identifies multiple
transitions between clock pulses, with both UK of data and 4K of glitch infor-
mation stored per channel; U4-Channel Dual Threshold Mode in which four
channels are compared to two thresholds, and 4K is stored for each threshold on
each channel; 4-Channel Fast Sample Mode in which four channels are sampled in
a time-interleaved fashion for an effective UOOMHz sample rate, and 8K of data
is stored for each channel.

8-4. PROBE THEORY.

8-5. The probe bus passes data from the system under test to the analyzer via
the 64604A timing probe. The probe compares the voltages on inputs 0-3 and 4-7
to a corresponding pair of d.c. thresholds from two D/A converters on the
acquisition board. The DACs supply middle thresholds to the probe in the wide
sample, glitch, and fast sample modes. In the dual threshold mode the DACs
supply both upper and lower thresholds.

ACQ 8-1
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8-6. GLITCH CHIP. (Figs. 8-1, 8-8)

8-7. The glitch chip (U27) receives timing data from the probe. The glitch
chip contains a 20-bit holding register which is programmed by the mainframe
for a specified trigger pattern and mode of operation, as follows:

Bit 1: Chooses recognition of either pattern, or pattern complement.

Bit 2: Chooses synchronous triggering, in which the pattern is compar-
ed with already sampled data, rather than with the asynchronous
incoming data. This is used for glitch triggering, which is by
definition synchronous, ie, referenced to sample times.

Bit 3: Chooses either data sampling from all probes, or, in the glitch
mode, from only the four low-order probes (0-3), which are then
used for both data and glitch information.

Bit L: Don't care.

Bits 5-20: Each pair of bits defines the trigger condition on a different
channel, as follows:

Always trigger, ie, don't care.
Trigger on a high signal.

Trigger on a low signal.

Never trigger, ie, not don't care.

PP o oli»
o r olw

8-8. The glitch chip samples incoming probe data on both edges of the sample
clock from the analyzer Control Board. Since both clock edges are used, at the
200MHz maximum sample rate +the clock need only be 100MHz. Two pairs of
complementary clock signals go into the glitch chip: HE/phi2A, LE/phi2A,
HE/phi2B, and LE/phi2B. The "A" clocks differ from each other by 180 degrees,
as do the "B" clocks. "A" and "B" clocks are identical except in the Fast
Sample Mode, when the "B" clock is delayed by 2.5ns to double the number of
sample edges.

8-9. In Fast Sample Mode the control bit to the probe is set, as in dual
threshold mode, to doubly compare channels 0-3; but now both threshold voltages
are set to the same value. This produces two outputs per channel; and with
four separate clock sampling times instead of two, the sample rate is
effectively 4OOMHz.

8-10. In Dual Threshold Mode a control bit to the probe connects the Ch. 0-3
inputs to two comparators. Each of the four inputs is compared to two thres-
holds from the acquisition board D/A converters. The lower threshold compari-
sons come into the glitch chip on channels 0-3, and the upper ones on chan-
nels 4-7. Software unscrambles the four pairs of data streams into a 3-level
signal on four channels--high, middle, and low.

8-11. 1In Glitch Mode the glitch chip ignores data on channels 4-7 but performs
normal sampling plus glitch capture on channels 0-3. Glitches are detected by
looking for transitions which conflict with sampled data, such as
positive-then-negative transitions after the data was found to be low during
the previous sample time.
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GLITCH CHIP (continued)

8-12. Since a glitch is by definition a synchronous event--an event bounded by
sampling times--triggering on a glitch must be synchronous also. Triggering
then occurs only with reference to sample times. When glitches are to be
captured only, and not used for triggering, the pattern recognition circuitry
is left 1in its asynchronous mode. Triggering then occurs whenever incoming
data conforms to the specified pattern, regardless of whether or not this
happens at sample time. The glitch and data information for each of the four
channels is processed by the glitch chip as two separate channels would be in
the wide channel mode, and the software recombines them into one channel with
both glitch and data attributes.

8-13. When the glitch chip finds a match between its pattern and the data on
all channels, it will emit an active Low trigger signal, LE/TRIG, for the
duration of the match, or until it is reset. XE/TRIG, derived from LE/TRIG,
may be programmed High or Low true by the trigger polarity signal, XE/TRIGPOL.
A High trigger is used in ANDing a High trigger from another acquisition board;
Low triggers are used for ORing. Trigger polarity can also determine whether
transition triggering will occur on an "entering' or "leaving" pattern.

8-14. SERIAL-TO-PARALLEL ENCODERS. (Figs. 8-2, 8-8)

8-15. The encoders change the serial stream for each channel from the glitch
chip to a pair of 8-bit parallel loads for the RAM.

8-16. Each encoder contains two 8-bit shift registers, which are alternately
loaded at the sample clock rate. When a register is full it feeds eight
parallel bits to the RAM; then the other register is loaded and unloaded.

8-17. Write pulses for the RAM and clocking pulses for the memory address
counters are derived in only one encoder (U22) by dividing the sample clock
rate by eight. Thus, acquisition memory need not be especially fast, but can
operate at one-sixteenth of 200MHz. The write pulses are out of phase from
each other by one-half clock period.

8-18. ACQUISITION RAM. (Figs. 8-3, 8-9)

8-19. Each of the two 8-bit encoder shift registers loads one 256 x 8 RAM
(consisting of two 256 x 4 chips) at a time. In each channel, one group of 256
x 8 RAM is desigated "X" memory and the other group of 256 x 8 RAM is
designated "Y" memory. A single memory channel, therefore, contains 256 times
8 plus 256 times 8 bits, or 4096 bits.

8-20. Memory is eight channels wide and UK bits deep in the Wide Sample Mode.
In the Fast Sample Mode, however, memory is 8K deep and 4 channels wide, since
every second channel in the glitch chip is clocked with the delayed phi2B clock
in order to get twice as many clock edges, or sample points, in a time period.
Every second encoder is also clocked with the phi2B clock.
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Figure 8-2.

Serial-to-Parallel Encoders

Block Diagram
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8-21. MEMORY ADDRESS COUNTERS (MACs). (Fig. 8-6)

8-22. There are two counters, one for "X" memory bank addresses, and one for
the "Y" memory bank. After being set to zero before a run by HE/RESET, the
MACs are clocked by write pulses (derived from the sample clock and divided by
eight) from one of the encoders. Since they are driven by asymmetrical clocks
with a fixed phase relationship, the counters differ at most by one count, with

the X counter leading.

8-23. A wrap-around latch (U4) which receives the terminal count and the least
significant bit of the Y counter, indicates by H/MEMFUL when the memory has
been completely filled with new data at least once.

8-24. The window counter on the analyzer Control Board ends the trace a
programmed number of sample clocks after tracepoint. Since the trace is ended
by stopping the sample clock, the MACs are also stopped. By reading this end-
of-trace address, and the three trigger position bits (H/TCO-2) the mainframe
CPU can find where tracepoint occurs in memory.

8-25. The "window'" programmed into the control board window counter determines
trigger position in memory. The ‘"window" is amount of memory between
tracepoint and the end-of-acquisition. For example, in our UK system, if
tracepoint occurs at address 3000 (decimal) and the window counter stops
acquisition 10 addresses later, then displayed pre-trigger information will
begin at address 3011, continue through 4095, and end at 2999. The window,
from tracepoint to the end of trace, will be 10 locations; and displayed pre-
trigger memory will consist of 4085 locations. (Actually, only 4060, or 8140,

bits are displayed).
8-26. The following steps occur in a acquisition run:

Before an acquisition run, the MACs and encoders are reset.

A run begins and memory fills, with the MACs counting addresses.
Tracepoint may or may not occur before the memory is filled once.

When tracepoint occurs, the Control Board window counter will count down
from a programmed delay, finally stopping acquisition and the MACs.

When acquisition is stopped, the CPU will read the last address to which
data was written by reading the X address, the least significant Y ad-
dress bit, and the trigger enable counter on the Control Board.

.00

8-27. DIGITAL/ANALOG CONVERTERS (DACs). (Fig. 8-7)

8-28. The DACs set the middle threshold for the probes in the Wide Sample,
Glitch, and Fast Sample Modes. In Dual Threshold Mode, DAC A (U76) sets
the lower threshold, using channels 0-3; and DAC B (U78) sets the upper
threshold, using channels 4-T.
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Figure 8-3.
64602A Timing Acquisition Board
Block Diagram
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8-29. LOGIC CONVENTION

8-30. Logic states are defined as follows:
Or-mmcmemm e False, negated, inactive, or unasserted state.
l----mmmm e True, active, or asserted state.

8-31. Voltage levels representing logic states:
LOW (L)-------- The more negative of two voltage levels.

HIGH (H)------- The more positive of two voltage levels.

8-32. Signals may be either high true, or low true, as indicated by the
mnemonics on the service sheets.

8-33. The 64602A includes both TTL and ECL ICs. Worst case voltage levels for
trouble shooting and signature analysis purposes are as follows: (IC data
sheet specifications may be better than this).

TTL Voltage Levels ECL Voltage Levels
Level Voltage Level Voltage
LOW <0.8 LOW <-1.50
HIGH >2.0 HIGH >-1.10
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8-34. MNEMONICS.

8-35. Mnemomic definitions are listed in Table 8-1 in the alphabetical order
of characters after the slash. The following convention is used:

a. An L or H before the slash indicates active LOW or HIGH.

b. An E after L or H, but before the slash, indicates an
ECL signal.

c. No E before the slash indicates a TTL signal.

d. An X instead of L or H means the signal may be programmed
as either active LOW or HIGH.

e. The functional mnemonic appears after the slash.

Table 8-1. Mnemonics

MNEMONIC DEFINITION SCHEMATICS ORIGIN

L/A0-15 Address lines from mother-board. 1,2 1

H/BDO ﬁuffered data-line 0 from mother- 1,4 1
board.

HE /CKGHR Clock to glitch chip holding 1,4 1
register.

L/D0-15 Data lines from mother-board. 1,3,5 1

HE /DT Enable dual-threshold mode. 1,3 1

L/ENDAC Enable D/A converters. 1,4 1

HE /ENFAST Enable fast-sample mode. 1,4 1

H/ENTEST Enable test. 1,4 1
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SCHEMATICS ORIGIN

MNEMONIC DEFINITION

HE/GHR Glitch holding register data.

L/IDBD Identify board, derived from L/ID.

HE/PROBE 0-T7 Inputs and inverse inputs from probe.

LE/PROBE 0-T7

H/INIT Initializes encoders. Derived from
HE /RESET.

L/LOADCTR Load counter. Enable loading memory
adddress counters.

H/MEMFUL Memory full. Indicates that memory has
been loaded with good data at least once.

L/OCERAMO-T7 Output enable RAM.

L/STBBD Strobe board, derived from L/SELBD.

H/RAMOUT0-15 RAM output.

L/RESETCTR Reset address counters.

HE /RUN Enables run mode.

L/WRTY Enables write to Y memory bank.

HE/phi2 Sample rate clocks from the control

LE/phi2 board.

LE/phi2A *

HE/phi2A * Buffered sample clocks to the glitch

HE/phi2B * chip.

LE/phi2B *

L/READCTR Read counter. Enables reading memory
address counter.

L/READRAM Read RAM. Enables reading acquisition
RAM

1,4
1,3

3,4

3.b

2,3
1,5

1,3

2,3
2,3

2,5

2,4

1,5

1,5
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MNEMONIC DEFINITION SCHEMATICS ORIGIN

XE/TRIG Trigger signal from glitch chip. May 4,5 y
be either HIGH or LOW true, depending
on XE/TRIGPOL.

XE/TRIGPOL Trigger polarity. Determines whether 4,5 Y
trigger will be HIGH or LOW true for an
AND/OR combination with a trigger from
another acquisition board.

HE/TSTENCK Test enable memory address counter 1,2 1
clock.

LE/WRT Write. Enables write to acquisition 1,2 1
RAM.

LE/WRTX Write enable from U22 encoder to X 2,4 Y

memory bank.

LE/WRTY Write enable from U22 encoder to Y 2,4 Y
memory bank.

H/XADRO-T Address lines from the encoders to 2,5 2
the X memory bank.

H/YADRO-T Address lines from the encoders to 2,5 2
the Y memory bank.

H/XCHODO-T *

H/XCH1DO-T *

H/XCH2DO-7 %

H/XCH3D0-7 * X channel data. Encoder output from 4,5 Y
H/XCHUDO-T7 * each probe channel to X memory bank.

H/XCH5DO-7 %

H/XCH6DO-7 *

H/XCHTDO-T *

H/YCHODO-T *

H/YCH1DO-7 *

H/YCH2DO-7 %

H/YCH3DO-7 * Y channel data. Encoder output from 4,5 Y
H/YCHUDO-7 * each probe channel to Y memory bank.

H/YCHSDO-T *

H/YCH6DO-T *

H/YCHTDO-T *
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Table 8-2. Logic Symbols

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 & OUTPUTS
N
u9s
Some have a common Control Block with an array of elements:
CHIP CONTROL

FUNCTION

——ﬁg [ M1
M2 COMMON
;
COMMON —t; G3 s / OUTPUT
CONTROL G4 3,5CT=15 :—J—
—_—

—> CTR DIV 16

INPUTS 10 G5 45CT= 0 DEPENDENCY
14 G6 | NOTATION
__2: 2,3,5,6+/1,C7 ¢
ARRAY N2.456-/1.67 LEAST
ELEMENTS SIGNIFICANT
"'I u99 r ELEMENT
S S 7 1 13
INPUTS 5 12 |~ OUTPUTS
6 D 2 11
el 7D [3] P
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 is independent of all other array elements. Unless indicated, the least significant element 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-08-09-82 - 1

Table 8-2. Logic Symbols (Cont’d)

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)
C Control (permits action)
EN  Enable (permits action)
G AND (permits action)
M Mode (selects action)

Negate (compliments state)
Reset Input

Set Input

OR (permits action)
Interconnection
Transmission

XN<WwWDZ

LS-08-09-82 - 2
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Table 8-2. Logic Symbols (Cont’d)

f\ Analog Signal
& AND
} { Bit Grouping

[> Buffer

| Compare
|> Dynamic

=1 Exclusive OR
L Hysteresis

? Interrogation

— Internal Connection

OTHER SYMBOLS

N 4 Inversion
O Negation
—%— Nonlogic Input/Output
£ Open Circuit (external resistor)
T Open Circuit (external resistor)
=1 OR
S Passive Pull Down (internal resistor)
© Passive Pull Up (internal resistor)
1 Postponed

— Shift Left (or up)

— Shift Right (or down)

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

VV Tri-State
s 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.

LABELS
BG Borrow Generate CO Carry Output J J Input
Bl Borrow Input CP  Carry Propagate K K Input
BO Borrow Output CT Content P Operand
BP  Borrow Propagate D Data Input T Transition
CG Carry Generate E Extension (input or output) + Count Up
Cl Carry Input F Function - Count Down
MATH FUNCTIONS
A3 Adder > Greater Than
ALU Arithmetic Logic Unit < Less Than
COMP  Comparator CPG Look Ahead Carry Generator
DIV Divide By ™ Multiplier
= Equal To P-Q Subtractor
CHIP FUNCTIONS
BCD Binary