


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. Outside HP service travel areas, warranty service will be performed at
Buyer’s facility only upon HP'’s prior agreement and Buyer shall pay HP’'s round trip travel
expenses. In all other cases, products must be returned to a service facility designated by HP.

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

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

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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

ASSISTANCE

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

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

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

GROUND THE INSTRUMENT.

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

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

KEEP AWAY FROM LIVE CIRCUITS.

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

DO NOT SERVICE OR ADJUST ALONE.

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

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

DANGEROUS PROCEDURE WARNINGS.

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

WARNING

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

SS-1-176
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General Information - Model 6L460LA

Figure 1-1. Model 64604A Timing Analysis Probe
(With Timing Cable 6L4604-61601)
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General Information - Model 6460LA

SECTION I
GENERAL INFORMATION
1-1. INTRODUCTION.

1-2. This Service Manual contains information required to install,
test and service the Hewlett-Packard Model 6U4604A Timing Analysis
Probe. Operating instructions are provided in a separate Operating
Manual supplied with the instrument. It should be kept with the in-
strument for use by the operator.

1-3. Shown on the title page is a microfiche part number. This number
can be used to order 4X6-inch microfilm transparencies of the manual.
Each microfiche contains up to 96 photoduplicates of the manual pages.

1-4. SPECIFICATIONS.

1-5. Instrument specifications are listed in Table 1-1. These speci-
fications are the performance standards or limits against which the
instrument is tested.

Table 1-1. Specifications.

Includes Models 64601A Control Board, 64602A 8-Channel Acquisition,
and 64604A 8-Channel Timing Probes.

Sample rates
Wide Sample Mode: variable from 2Hz to 200MH=z.
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.
YOOMHz Mode.........ccvvvvevueeeenenannnn...: 8140 samples.

Memory width (8 channel system)
Wide Sample...........covevveenuuseans..: 8 channels.
Dual Threshold, Glitch, and LOOMHz 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: +/- 3.0ns.
Conditions: Input signal: VH = -1.0V, VL = -1.6V,
VIH at -1.3V
Input slew rate > .25 V/ns
Sample rate accuracy: typically +/- .002%

TAP 1-1
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Specifications (continued)

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: +/- LOV.
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 U4.Ons.

Triggering
Time duration accuracy: +/- (20% + 2ns).
Minimum width for narrower-than trigger: 6ns typical.
Minimum width for transition trigger: 6ns typical.
Displayed position accuracy: +/- U4 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 reset.
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/GMC)-------- : receive only.

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

TAP 1-2
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1-6. INSTRUMENTS COVERED BY THIS MANUAL.

1-7. 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 con-
tents of this manual apply to instruments with the repair number pre-
fix(es) listed under REPAIR NUMBERS on the title page.

1-8. An instrument manufactured after the printing of this manual may
have a repair number prefix that is not listed on the title page. This
unlisted repair number prefix indicates that the instrument is dif-
ferent from those described in this manual. The manual for this newer
instrument is accompanied by a Manual Changes supplement. This sup-
plement contains 'change information" that explains how to adapt the
manual for the newer instrument.

1-9. In addition to change information, the supplement contains infor-
mation 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.

1-10. 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 Sales and Service Office.

1-11. DESCRIPTION.

1-12. 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.

1-13. The timing Analyzer consists of one Model 64604A Timing Control
Board, and from one to two Timing Data Acquisition Boards.

1-14. Up to two acquisition boards may be combined to form a timing
analyzer with as many as 16 channels.

1-15. Each acquisition board is connected to a 6L604A timing probe
via the probe bus at the top center of the board. Thus, in a 16-
channel system with two acquisition boards, two +timing probes are
needed.

TAP 1-3/(1-4 Blank)






Installation - Model 6460L4A

SECTION II
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information for installing and removing
the Model 6L60LA. Included are initial inspection procedures, prepara-
tion for use, and instructions for repacking the instrument for ship-
ment.

2-3. INITIAL INSPECTION.

2-4. 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 connection of the probe to the timing acquisition board probe
bus.

2-7. MAINFRAME CONFIGURATION.

2-8. Depending on the number of channels required, the timing analy-
sis subsystem will use two or three card slots of the mainframe card-
cage.

2-9. A timing subsystem consists of a maximum of two 6U4602A timing
acquisition boards installed on either side of one 64601A timing con-
trol board.

2-10. Each timing acquisition board requires a 6460L4A timing probe.

The timing probe is connected to the acquistion board probe bus by
timing cable 6L4604-61601 (W2 on the 6L602A parts  list).

TAP 2-1
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2-11. DISASSEMBLY

2-12. Refer to figure 2-1 for disassembly.

2-13. To disassemble the 6L60LA:

a.

b.

TAP 2-2

Remove the base (A1MP2) and top (A1MP3) covers from the
6460UA timing probe.

Turn the A2 PC board assembly so the eight RF SMB connectors
are on your right.

. Press down on the left side of the IC socket cover, and

slide to the right.

Slide the cover all the way to the right and 1lift it off.
You can now remove the 1NB7-8001 hybrid IC. DO NOT TOUCH
OR BEND THE METAL CONTACT FINGERS!



Installation - Model 64604A

IC SOCKET COVER INB7-8001 1C

|, BY4GO%A TIMING PROBE

* B4G04-@ 66501 B
REY PA " B/1w/B0"
MADE IN USA

Figure 2-1. PC Board Assembly
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2-14. STORAGE AND SHIPMENT.
2-15. Environment.

2-16. The instrument should be protected from temperature extremes
which cause condensation within the instrument.

2-17. Packing.

2-18. 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.

2-19. Original Packing. Containers and materials identical to those
used in factory packing are available through Hewlett-Packard Offices.
Mark the container FRAGILE to ensure careful handling. In any
correspondence, refer to the instrument by model number and complete
repair number.

2-20. Other Packing. The following general instructions should be used
for repacking with commercially available materials:

a. 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.

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

c. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4
inches) thick around all sides of the instrument to provide
firm cushioning and prevent movement inside container.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure careful handling.

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

TAP 2-4
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SECTION III
OPERATION
The Model 6L460LA is an integral part of the timing analyzer. See the

listed specifications in Section 1 to ensure that maximum limits are
not exceeded.

TAP 3-1/(3-2 Blank)
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SECTION IV
PERFORMANCE TESTS
4-1. There are no specific performance verification tests for the
timing probe. See the performance verification section of the 64602A

timing acquisition service manual for tests which exercise the probe
comparators: specifically, the DACs and Dual Threshold tests.

TAP 4-1/(4-2 Blank)
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SECTION V
ADJUSTMENTS

5-1. SAFETY REQUIREMENTS.

5-2. 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.

5-3. ADJUSTMENTS.

5-4. There are no adjustments for the 64604A timing probe.

TAP 5-1/(5-2 Blank)
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SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering parts. Table 6-1
lists abbreviations used in the parts list and throughout the manual.
Table 6-2 lists all replaceable parts in reference designator order.
Table 6-3 contains the names and addresses that correspond to the
manufacturers’' five-digit code numbers.

6-3. ABBREVIATIONS.

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

manual, other abbreviation forms are used with both lower-case and up-
percase 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 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.

TAP 6-1
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6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replaceable parts table, quote the
Hewlewtt-Packard part number and check digit, indicate the quantity
required, and address the order to the nearest Hewlett-Packard sales
and service 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 re-
quired. Address the order to the nearest Hewlett-Packard sales and
service office.

6-10. SPARE PARTS KIT.

6-11. A spare parts 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 fol-
lows:

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

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

c. 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.

TAP 6-2



BT

CP
CR
DL
DS

AFC

AMPL

BFO
BE CU
BH

BP
BRS
BWO

ccw
CER
CMO
COEF
com
Ccowmp

COMPL

CONN

CRT
cw

DEPC
DR

ELECT
ENCAP

EXT

FH
FIL H
FXD

Table 6-1. Reference Designators and Abbreviations

= assembly

= motor

= battery

= capacitor

= coupler

= diode

= delay line

= device signaling (lamp)
= misc electronic part

= amperes

= automatic frequency
control

= amplifier

= beat frequency oscillator
= beryllium copper

= binder head

~ bandpass

= brass

= backward wave oscillator

= counter-clockwise
= ceramic

= cabinet mount only
= coeficient

= common

= composition

= complete

= connector

= cadmium plate

= cathode-ray tube
= clockwise

= deposited carbon
= drive

= electrolytic
= encapsulated
= external

= farads

= flat head

= fillister head
= fixed

= giga (109
= germanium
= glass

= ground(ed)

HDW

HEX

HR
HZ

IF
IMPG
INCD
INCL
INS
INT

LH
LIN

LK WASH
LOG

LPF

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM

MTG
MY

N/C
NE
NI PL

Replaceable Parts - Model 6L460LA

REFERENCE DESIGNATORS

= fuse MP = mechanical part
= filter P = plug
= integrated circuit Q = transistor
= jack R = resistor
= relay RT = thermistor
= inductor S = switch
= loud speaker T = transformer
= meter TB = terminal board
= microphone TP = test point
ABBREVIATIONS
= henries N/O = normally open
= hardware NOM = nominal
= hexagonal NPO = negative positive zero
= mercury (zero temperature
= hour(s) coefficient)
= hertz NPN = negative-positive-
negative
NRFR = not recommended for
= intermediate freq field replacement
= impregnated NSR = not separately
= incandescent replaceable
= include(s)
= insulationted) 0oBD = order by description
= internal OH = oval head
oXx = oxide
= kilo=1000
= left hand P = peak
= linear taper PC = printed circuit
= lock washer PF = picofarads= 10-12
= logarithmic taper farads
= low pass filter PH BRZ = phosphor bronze
PHL = phillips
= milli=10-3 PIV = peak inverse voltage
= meg=106 PNP = positive-negative-
= metal film positive
= metallic oxide P/O = part of
= manufacturer POLY = polystyrene
= mega hertz PORC = porcelain
= miniature POS = position(s)
= momentary POT = potentiometer
= metal oxide substrate PP = peak-to-peak
= mounting PT = point
= "mylar” PWV = peak working voltage
= nano (10-9) RECT = rectifier
= normally closed RF = radio frequency
= neon RH = round head or
= nickel plate right hand

<Cc

N<xzgsg

RMO
RMS

RWV

S-B
SCR
SE
SECT
SEMICON
St

SIL
SL
SPG
SPL
SST
SR
STL

TA
TD
TGL
THD
TI
TOL
TRIM
TWT

VAR
vDCW

w/

wiv

ww
w/0

= integrated circuit

= vacuum, tube, neon
bulb, photocell, etc

= voltage regulator

= cable

= socket

= crystal

= tuned cavity network

= rack mount only
= root-mean square

= reverse working
voltage

= slow-blow

= screw

= selenium

— section(s)

= semiconductor
= silicon

~ silver

= slide

= spring

= special

— stainless steel
~ split ring

= steel

= tantalum

= time delay

= toggle

= thread

= titanium

= tolerance

= trimmer

= traveling wave tube

= micro=10-6

= variable
= dc working volts

= with

= watts

= working inverse
voltage

= wirewound

= without

TAP 6-3
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Table 6-2. Replaceable Parts List

Reference HP Part |c Q D L. Mfr
: g t escription Mfr Part Number
Designation | Number |D Y P Code
LahD4A 2 TIMIMG ANALYSTS PROGE 213480 646047
Al 6HA04-62102 | 3 1 TIMING PROBE 28480 b4HN 462102
ALMP1L 000151 0 4 ~MACH 4-40 |, 7%5-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
ALMP2 50413079 2 1 TIMING POD #5480 50413079
ALMP3 64604-62104 | 5 1 TOP ASSEMBLY-PROBE POD 28480 64604-62104
A2 HA4604-6A%501 4 1 PL OBRDARD ABSEMELY 28480 6460466501
0160-3443 1 el CAPACTITOR-FXD . 1UF +80-20% S50VDC 01603443
0160-3443 1 CAPALTTOR-FXD 1UF +B80 V4 S0V00 D160-3443
12514054 0 1 CONNECTOR 26-PIN M 28480 12514058
3 257 1 2] M P 2480 18%0-072%
1 M 28480
1 M P 28480
1 M 28480
1 M PC S0-0HM
1 H M PCS HM
ARTB 1 CONNECTOR-RF GME M PC S0-0HM
NI 12500257 1 CONNECTOR~RF SME M PC S0-0HM
AZMP10 05200130 1 4 FW-MACH 2-%6 375 IN-LG PAN-HD-POZT nonno0 ORDER WY DEGCRIPTION
ARRL 07570280 3 1 RESTSTOR 1K 1% 12%5W F TC +-100 24546 Ca-1/8-T0-1001~F
A2TP1 D3H0-053% [ 3 andno
A 0360 0 onpnn
0360 0%3Y 0 ooono
ARUL INE7 80071 4 1 TC-PRORBE 284810 INR7-8001
AZXUL 1251 » 1 CONNECTO 283480 1200-0970%
MP1 10006~-61301 9 10006-61301
MPZ 1001762302 2 1001762302
MP3 1001769501 8 10017-69%501
MP4 100244 1 100244
MPE H061-1258 2] S061-12468
MP & LHAGO4-23201 8 6H4604-23201
My 10116 Pl 1
W1 LAGDA-62101 | 2 2

TAP 6-4
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Table 6-3. List of Manufacturers' Codes

r
Mt Manufacturer Name Address Zip
No. Code
50167 FUJITSU LTD TOKYO Je
54013 HITACHI TOKYO JP
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWALIKEE Wy
01295 TEXAS INSTR INC SEMICOND CMPNY DIV DALL.AS TX
02111 SPECTROL ELECTRONICS CORP CITY OF IND ca 91745
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENTX AZ 850ns
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW Ca 24042
11236 CTs OF CRNE INC RERNE IN 46711
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
CON DIV ITW SAN DIEGOD CA 92129
CORNING GL.ASS WORKS (HRADFORD) ERADF ORD P& 16701
“RE K CORP SEMICON & MC DIV SLATERSVILLE RI 02
NATIONAL MICONDUCTOR CORP SANTA CLARA (12 5051
RNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
S TT-PACKARD CO CORPORATE HO PALLO ALTD Ca 4304
RE RP SOLID STATE DIV SOMERVILLE NI
ADVANCED MICRO DEVICES INC SUNNYVALE ca 4084
STETTNER~TRUSH INC CAZENOVIA NY 130
SPRAGUE ELECTRIC CO NORTH ADAMS Men 01
“CTRO MOTIVE CORP FLORENCE SC 06226
TRW INC PHILADELPHIA DIV PHILADELPHIA Pa 19108

See introduction to this section for ordering information

TAP 6-5/(6-6 Blank)







Manual Changes - Model 6L4604A

SECTION VII

MANUAL CHANGES
This Section normally contains information for backdating this Manual
for Models with repair numbers prior to the one shown on the Title

Page. Because this Edition includes the information for the first re-
pair number, there is no backdating material.

TAP 7-1/(T7-2 Blank)






Service - Model 6460LA

SECTION VIII
SERVICE
8-1. INTRODUCTION.

8-2. This section contains block diagrams, component locators, and
schematics for servicing the Model 6460L4A Timing Analysis Probe.

INPUT LEAD (W1) HYBRID (INB7-8001)
/\

83.3k) 2201

VVN—
220

33002

10pF TOTAL

F.
%* PARASITIC C R

SINGLE EQUIVALENT PROBE CHANNEL (64604)

___1__ — SIGNAL GND (FROM INPUT LEAD THROUGH SUBSTRATE)

Figure 8-1. Equivalent Single Probe Channel

TAP 8-1
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Service - Model 6460L4A

TAP 8-2

| GuBOMA TIMING PROBE
2 GuEou-@P 66501 B
! ,. REV PA B/14/80°
ST MADE IN USA

PROBE IC
INB7-8001

Figure 8-2. PC Board Assembly
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Service - Model 6L604A

(64602A)

TO/FROM TIMING ACQUISITION BOARD

Figure 8-3.

Service Sheet 1

Timing Probe
TAP 8-3






Product Line Sales/Support Key

Key Product Line

Analytical

Components

Computer Systems Sales only

Computer Systems Hardware Sales and Services
Computer Systems Software Sales and Services
Electronic Instruments & Measurement Systems
Medical Products

Medical Products Primary SRO

Medical Products Secondary SRO

Personal Computation Products

Sales only for specific product line

Support only for specific product kine

ageog>

cToOEREEM
[

IMPORTANT: These symbols designate general product line capability. They do not
Insure sales or support availabllity for all products within a line, at all locations.
Contact your local sales office for information regarding locations where HP
support is available for specific products.

HP distributors are printed in italics.

ANGOLA

Telectra

Empresa Técnica de Equipamentos
R. Barbosa Rodrigues, 41-1 DT.

Melbourne, Victoria Office
Hewlett-Packard Australia Ltd.
31-41 Joseph Street

BLACKBURN, Victoria 3130

Caixa Postal 6487 Tel: 890 6351

LUANDA Telex: 31-024

Tel: 35515,35516 Cable: HEWPARD Melbourne

EMP A.CH.CM,CS,E,MS:.P

ARGENTINA Perth, Western Australia
¥ " Office

Hewlell Packard Argering SA- Hewlett-Packard Austali Lid.

261 Stirling Highway

Martinez 1640 BUENOS AIRES CLAREMONT, W.A. 6010

Tel: 798-5735, 792-1293

Telex: 17595 BIONAR I::;Ssgég‘sga
e Chcap aRa Cable: HEWPARD Perth
Biotron SA.C.IM. e I. ACH.CM, ENS,P
Av Paseo Colon 221, Piso 9 Sydney, New South Wales
1399 BUENOS AIRES Office
Tel: 30-4846, 30-1851 Hewilett-Packard Australia Ltd.
Telex: 17595 BIONAR 17-23 Talavera Road
M P.0. Box 308
NORTH RYDE, N.S.W. 2113
AUSTRALIA Tel: 887-1611
Telex: 21561
Adetaide, South Australia  (Cable: HEWPARD Sydney
Oftice ACH.CM,CSEMS P
Hewlett-Packard Australia Ltd.
153 Greenhill Road AUSTRIA
PARKSIDE, S.A. 5063 Hewlett-Packard Ges.m.b.h.
Tel: 272-5911 Grottenhofstrasse 94
Telex: 82536 Verkaufsburo Graz
Cable: HEWPARD Adelaide A-8052 GRAZ
A*,CH,CM, EMS,P Tel: 291-5-66
Brisbane, Queensiand Telex: 32375
Office CHE
Hewlett-Packard Australia Ltd. Hewlett-Packard Ges.m.b.h.
10 Payne Road Liebigasse 1
THE GAP, Queensland 4061 P.0. Box 72
Tel: 30-4133 A-1222 VIENNA
Telex: 42133 Tel: (0222) 23-65-11-0
Cable: HEWPARD Brisbane Telex: 134425 HEPA A
A,CHCM,EMP ACH,CM,CSEMSP
Canberra, Australia BAHRAIN
Capital Territory Green Salon
Office ) P.0. Box 557
Hewlett-Packard Australia Ltd. BANRAIN
121 Wollongong Street Tel: 255503-255950
FYSHWICK, A.C.T. 2609 Telex: 84419
Tel: 80 4244 P
Telex: 62650
Cable: HEWPARD Canberra P pharmacy
CHCMEP .0. Box 648
B BAHRAIN
Tel: 256123
Telex: 8550 WAEL BN
EM

SALES & SUPPORT OFFICES

Arranged alphabetically by country

BELGIUM

Hewlett-Packard Belgium S.A/N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS,E,MP,P

BRAZIL

Hewlett-Packard do Brasil l.e.C.
Lida.

Alameda Rio Negro, 750
Alphaville

06400 BARUER! SP

Tel: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
ACH,CM,CSEMP
Hewlett-Packard do Brasil l.e.C.
Lida.

Avenida Epitacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tel: (021) 286.0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
ACH,CMEMSP*

CANADA

Alberta

Hewlett-Packard (Canada) Ltd.
210, 7220 Fisher Street S.E.
CALGARY, Alberta T2H 2H8
Tel: (403) 253-2713
ACH,CME* MSP*
Hewlett-Packard (Canada) Ltd.
11620A- 168th Street
EDMONTON, Alberta T5M 3T9
Tel: (403) 452-3670
A,CH,CM,CS,E,MS,P*

British Columbia
Hewlett-Packard (Canada) Ltd.
10691 Shellbridge Way
RICHMOND,

British Columbia V6X 2W7
Tel: (604) 270-2277

Telex: 610-922-5059
A,CH,CM,CS,E* MS,P*

Manitoba

Hewlett-Packard (Canada) Ltd.
380-550 Century Street
WINNIPEG, Manitoba R3H 0Y1
Tel: (204) 786-6701
ACH,CMEMS,P*

New Brunswick
Hewlett-Packard (Canada) Ltd.

37 Sheadiac Road

MONCTON, New Brunswick E2B 2vVQ
Tel: (506) 855-2841

CH**

Nova Scotia

Hewilett-Packard (Canada) Ltd.
P.0. Box 931

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 326
Tel: (902) 469-7820
CH,CM,CS,E* MS,P*

Ontario

Hewlett-Packard (Canada) Ltd.
552 Newbold Street

LONDON, Ontario N6E 2S5

Tel: (519) 686-9181
A,CHCM,E* MS,P*
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
A,CH,CM,CS.EMPP

Hewlett-Packard (Canada) Ltd.
2670 Queensview Dr.
OTTAWA, Ontario K2B 8K1

Tel: (613) 820-6483
A,CH,CM,CS,E* MS,P*
Hewlett-Packard (Canada) Ltd.
220 Yorkland Bivd., Unit #11
WILLOWDALE, Ontario M2J 1R5
Tei: (416) 499-9333

CH

Quebec

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232
A,CH,CM,CS,EMPP*
Hewlett-Packard (Canada) Ltd.
Les Galeries du Vallon

2323 Du Versont Nord

STE. FOY, Quebec GIN 4C2
Tel: (418) 687-4570

CH

CHILE

Jorge Calcagni y Cia. Llda.
Arturo Buhrle 065

Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: Public Booth 440001
ACMEM

Olympia (Chile) L tda.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: (02) 22 55 044

Telex: 240-565 OLYMP CL
Cable: Olympiachile Santiagochile
CH,CS,P

CHINA, People’s Republic
of

China Hewlett-Packard Rep. Office
P.0. Box 418

1A Lane 2, Luchang St.

Beiwei Rd., Xuanwu District
BEWING

Tel: 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

A,CH,CM,CS,EP

COLOMBIA
Instrumentacién

H. A. Langebaek & Kier S.A.
Carrera 4A No. 52A-26
Apartado Aereo 6287
BOGOTA 1, D.E.

Tel: 212-1466

Telex: 44400 INST CO
Cable: AARIS Bogola
CMEM

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CMEM

]
o

CYPRUS

Telerexa Lid.

P.O. Box 4809

14C Slassinos Avenue
NICOSIA

Tel: 62698

Telex: 2894 LEVIDO CY
EMP

DENMARK
Hewlett-Packa®d A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
A,CH,CM,CS,E,MS,P
Hewlett-Packard A/S
Rolighedsvej 32
DK-8240 RISSKOV

Tel: (06) 17-60-00
Telex: 37409 hpas dk
CHE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomés Mejid y Cotes No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA)

P

ECUADOR

CYEDE Cia. Ltoa.

Avenida Eloy Alfaro 1749
Casilla 6423 CC/

auiro

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
CMEP

Hospitalar S.A.

Robles 625

Casilla 3590

auiro

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

EGYPT

International Engineering Associates
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRO

Tel: 23829, 21641
Telex: IEA UN 93830
CH,CS,EM

Informatic For Systems
22 Talaat Harb Street
CAIRO

Tel: 759006

Telex: 93938 FRANK UN
CH,CS,P

Egyptian International Office
for Foreign Trade
P.0.Box 2558

CAIRO

Tel: 650021

Telex: 93337 EGPOR

P

EL SALVADOR
IPESA de El Salvador S.A.
29 Avenida Norte 1216
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: 20539 EPISA
A,CHCM,CS,EP
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

FINLAND
Hewlett-Packard Oy
Revontulentie 7
SF-02100 ESPOO 10
Tel: 00358-0-4550211
Telex: 9100
A,CH,CM,CS.EMS,P
Hewlett-Packard Oy
Aatoksenkatv 10-C
SF-40720-72 JYVASKYLA
Tel: (941) 216318

CH

Hewlett-Packard Oy
Kainvuntie 1-C
SF-90140-14 OULY
Tel: (981) 338785

CH

FRANCE
Hewilett-Packard France
Z.l. Mercure B

Rue Berthelot

F-13763 Les Milles Cedex
AIX-EN-PROVENCE

Tel: 16 (42) 59-41-02
Telex: 410770F
A,CHEMSP*
Hewilett-Packard France
64, rue Marchand Saillant
F-6 1000ALENCON

Tel: 16 (33) 29 04 42
Hewilett-Packard France
Boite Postale 503
F-25026 BESANCON

28 rue de la Republique
F-25000 BESANCON
Tel: 16 (81) 83-16-22
CHM

Hewlett-Packard France
13, Place Napoleon Il
F-29000 BREST

Tel: 16 (98) 03-38-35
Hewlett-Packard France
Chemin des Mouilles
Boite Postale 162
F-69130 ECULLY Cedex
Tel: 16 (78) 833-81-25
Telex: 310617F
A,CH,CS E.MP
Hewlett-Packard France
Tour Lorraine
Boulevard de France
F-91035 EVRY Cedex
Tel: 16 6 077-96-60
Telex: 6923 15F

E

Hewlett-Packard France

5, avenue Raymond Chanas
F-38320 EYBENS

Tel: 16 (76) 25-81-41

Telex: 980124 HP GRENOB EYBE

CH

Hewlett-Packard France
Centre d’Affaire Paris-Nord
Bétiment Ampere 5 étage
Rue de la Commune de Paris
Boite Postaie 300
F-93153 LE BLANC MESNIL
Tel: 16 (1) 865-44-52
Telex: 211032F
CH,CS,E,MS
Hewilett-Packard France
Parc d'Activités Cadera
Quartier Jean Mermoz

Avenue du Président JF Kennedy

F-33700 MERIGNAC
Tel: 16 (56) 34-00-84
Telex: 550105F
CH,E,MS

Hewlett-Packard France
Immueble “Les 3 B”
Nouveau Chemin de la Garde
ZAC de Bois Briand

F-44085 NANTES Cedex

Tel: 16 (40) 50-32-22

CH**

Hewlett-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Tel: 16 (38) 68 01 63

Hewlett-Packard France

Zone Industrielle de Courtaboeuf

Avenue des Tropiques

F-91947 Les Ulis Cedex ORSAY

Tel: (6) 907-78-25
Telex: 600048F
A,CH,CM,CS,E,MP,P
Hewlett-Packard France
Paris Porte-Maillot

15, Avenue de L'Amiral Bruix
F-75782 PARIS CEDEX 16
Tel: 16 (1) 502-12-20
Telex: 613663F

CH,MS,P
Hewlett-Packard France
124, Boulevard Tourasse
F-64000 PAU

Tel: 16 (59) 80 38 02

Hewlett-Packard France

2 Allée de la Bourgonnette
F-35100 RENNES

Tel: 16 (99) 51-42-44
Telex: 740912F
CH,CM,E.MS,P*
Hewlett-Packard France
98 Avenue de Bretagne
F-76100 ROUEN

Tel: 16 (35) 63-57-66
CH**,CS

Hewlett-Packard France
Boite Postale 56

F-67033 STRASBOURG Cedex
4 Rue Thomas Mann
F-67200 STRASBOURGCedex
Tel: 16 (88) 28-56-46
Telex: 890141F
CH,E.MS,P*
Hewlett-Packard France
Le Péripole

3, Chemin du Pigeonnier de la
Cépiere

F-31083 TOULOUSE Cedex
Tel: 16 (61) 40-11-12
Telex: 531639F
ACHCSEP*
Hewlett-Packard France

9, rue Baudin

F-26000 VALENCE

Tel: 16 (75) 42 76 16
Hewlett-Packard France
Garolor

ZAC de Bois Briand
F-57640 VIGY

Tel: 16 (8) 771 20 22

CH

Hewlett-Packard France
Immeuble Péricentre

F-59658 VILLENEUVE D'ASCQ Cedex

Tel: 16 (20) 91-41-25
Telex: 160124F
CH,EMS,P*

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Geschiiftsstelle
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030) 24-90-86

Telex: 018 3405 hpbin d
ACHEMP

Hewlett-Packard GmbH
Geschiftsstelle
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (7031) 667-750
Telex: bbn or
A,CH,CM,CS,E,MP,P
Hewlett-Packard GmbH
Geschiftsstelle
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 5971-1
Telex: 085/86 533 hpdd d
A,CH,CS,EMSP
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140
D-6000 FRANKFURT 56
Tel: (0611) 50-04-1
Telex: 04 13249 hpffm d
A,CH,CM,CS,E.MP,P
Hewlett-Packard GmbH
Geschiiftsstelle
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1
Telex: 021 63 032 hphh d
A,CH,CS,EMSP
Hewlett-Packard GmbH
Geschiftsstelle

Heidering 37-39

D-3000 HANNOVER 91
Tel: (0511) 5706-0
Telex: 092 3259
A,CH,CM,E,MS,P
Hewlett-Packard GmbH
Geschiftsstelle
Rosslauer Weg 2-4
D-6800 MANNHEIM

Tel: (0621) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschéftsstelle
Messerschmittstrasse 7
D-7910 NEU ULM

Tel: 0731-70241

Telex: 0712816 HP ULM-D
ACE*

Hewlett-Packard GmbH
Geschiftsstelle
Neumeyerstrasse 90
D-8500 NURNBERG

Tel: (0911) 52 20 83-87
Telex: 0623 860
CH,CM,E,MS P
Hewlett-Packard GmbH
Geschiftsstelle
Eschenstrasse 5

D-8028 TAUFKIRCHEN

Tel: (089) 6117-1

Telex: 0524985
A,CH,CM,E,MS,P

GREAT BRITAIN
See United Kingdom

GREECE

Kostas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACH,CM,CS,EM,P
PLAISIO S.A.

G. Gerardos

24 Stournara Street
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 4192 TELTRO GU
ACHCM,CS,EMP

HONG KONG
Hewilett-Packard Hong Kong, Ltd.
G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E,CH,CS,P

CET Ltd.

1402 Tung Way Mansion
199-203 Hennessy Rd.
Wanchia, HONG KONG

Tel: 5-729376

Telex: 85148 CET HX

CcM

Schmidt & Co. (Hong Kong) Ltd.
Wing On Centre, 28th Floor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company Inc.
Hafnarnvoli-Tryggvagotu
P.O. Box 895

I1S-REYKJAVIK

Tel: 1-58-20, 1-63-03

M

INDIA

Computer products are sold through
Blue Star Ltd. All computer repairs
and maintenance service is done
through Computer Maintenance
Corp.

Blue Star Ltd.

Sabri Complex Il Floor

24 Residency Rd.

BANGALORE 560 025

Tel: 55660

Telex: 0845-430

Cable: BLUESTAR
ACH*.CM,CS*.E

Blue Star Ltd.

Band Box House

Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Telex: 011-3751

Cable: BLUESTAR

AM

Blue Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155

Telex: 011-4093

Cable: FROSTBLUE
ACH*,CM,CS*.EM

Blue Star Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Street
CALCUTTA 700 001
Tel: 12-01-31
Telex: 021-7655
Cable: BLUESTAR

Blue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379
Cable: BLUESTAR
AM

Blue Star Ltd.
Bhandari House, 7th/8th Floors
91 Nehru Place

NEW DELHI 110 024
Tel: 682547

Telex: 031-2463
Cable: BLUESTAR
ACH*,CM,CS".EM
Blue Star Ltd.

15/16:C Wellesley Ad.
PUNE 411011

Tel: 22775

Cable: BLUE STAR

A

Blue Star Ltd.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Ltd.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Telex: 08684-259

Cable: BLUESTAR

E

Compulter Maintenance Corporation

Ltd.

115, Sarojini Devi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2960

cH

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/JKT.

JI. Abaul Muis 62
JAKARTA

Tel: 373009

Telex: 46748 BERSAL IA
Cable: BERSAL JAKARTA
P

BERCA Indonesia P.T.

P.0.Box 2497/Jkt Antara Bldg.,
171h Floor

JI. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-344-181

Telex: BERSAL IA

ACSEM

BERCA Indonesia P.T.

P.0. Box 174/SBY.

JI. Kutei No. 11

SURABAYA

Tel: 68172

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA

A EMP

IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ IK
CH,CS









