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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. 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 EXCLUSIVEREMEDIES. 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
[nternational Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

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

KEEP AWAY FROM LIVE CIRCUITS.

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

DO NOT SERVICE OR ADJUST ALONE.

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

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

DANGEROUS PROCEDURE WARNINGS.

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

WARNING

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

SS-1-1/76
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Figure 1-1. Model 64211A Emulator Control Board
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Model 64211A General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Abbreviated Service Manual contains installation information and the parts list, component locator and
schematic for the 64211A Emulator Control Board. No operating or servicing procedures are provided. Refer to the
6800/6802 Emulation Subsystem Manual for operation and servicing procedures.

1-3. This manual is organized with eight sections: Section I provides a brief physical and functional description.
Section II outlines installation and removal. Section III, Operation, and Section IV, Performance Verification,
reference other manuals containing this material. Section V describes Adjustments. Section VI lists replaceable parts.
Section VII explains backdating needed to make this manual applicable to older units. Section VIII contains the
schematic diagram and the component locator.

1-4. INSTRUMENTS COVERED BY THIS MANUAL.

1-5. Printed on each 64211A Emulator Control Board is the repair number. The repair number is in two parts, in the
form 0000A00000. 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 boards. The suffix is assigned sequentially and is different for each board. The contents of
this manual apply to boards with the repair number prefixes listed under REPAIR NUMBERS on the title page.

1-6. Any board manufactured after the printing of this manual may have a repair prefix that is not listed on the title
page. This unlisted repair number prefix indicates that the board may be different from those described in this manual.
Updating the manual for this newer board is accomplished by a manual changes supplement. The supplement
contains “change information” that explains how to adapt this manual for the newer board.

1-7. In addition to change information, The supplement containsinformation for correcting errors in this 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 the part
number, which both 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 Sales/Service Office.

1-9. DESCRIPTION.

1-10. The Model 64211A Emulator Control Board is a single printed circuit board which installs in the 64000
mainframe. This board provides emulation control for 6800 and 6802/6808 emulator subsystems. A detailed functional
description of this board is provided in the applicable subsystem service manuals. The 6800 (option 212) and 6802/6808
(option 213) each require a 64211A Emulator Control Board.

1-11. ACCESSORIES SUPPLIED.
1-12. Supplied with the Emulator Control Board are two 64151-61602 bus cables which are required to connect the

board to the Model 64151A Emulation Memory Controller option. The installation of these cables is discussed in
Section II.

1-1



General Information

1-13. ADDTIONAL EQUIPMENT REQUIRED.

1-14. The Model 64211A must be plugged into the 64000 mainframe to operate. It must also be connected to an
emulation pod to have a minimum emulation subsystem. The 6800 (option 212) and 6802/6808 (option 213) each require

a 64211A Emulator Control Board.

1-15. POWER SUPPLY LOADING.

1-16. The power requirements of the Emulator Control Board when configured with each of the applicable emulator

probes are listed in table 1-1.

Table 1-1. Power Supply Requirements

64211A w/64212A w/64213A
+5V 4 A 5.38 A 579 A
-5V Not used in any configuration.

+12V Approx 2 mA for all configurations.

No other voltages are required.

1-2
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Model 64211A Installation

SECTION 1I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information required to install the Model 64211A in the Model 64200 Mainframe. Also
included are the initial inspection procedures, damage claim information, and the operating, storage, and shipment
environmental considerations.

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 mechanically and electrically. Procedures for
checking performance are given in the applicable subsystem manual. If the contents are not complete, if there is
mechanical damage or defect,or if the board does not pass the performance tests, notify the carrier as well as Hewlett-
Packard Sales/Service office. Keep the shipping materials for carriers inspection. The Hewlett-Packard Sales/Service
office will arrange for repair or replacement at HP option without waiting for claim settlement.

2-5. INSTALLATION AND REMOVAL.

2-6. Figure 2-1 shows a top view of the 64100A mainframe card cage and the recommended position for the Emulator
Control Board and for the Static RAM Controller Board, Static RAM Boards, and the Internal Analysis Boards which
are optional. The recommended slot for the 64211A is the rearmost position. This maximizes the free cable length to the

emulator pod.
WARNING

To prevent personal injury, refer to the safety requirements listed in the mainframe manual before
installing this option.

CAUTION

The 64211 A Emulator Control Board must be installed and removed with the 64000 power turned off.
Damage to the unit may otherwise result.



Installation

A. EMULATION AND MEMORY

Model 64211A

EMULATOR CONTROL BOARD
EMULATION MEMORY CONTROLLER
EMULATION MEMORY BOARD
EMULATION MEMORY BOARD

PROM PROGRAMMER CONTROL BOARD
MAY BE INSTALLED IN ANY SLOT
(1 THROUGH 5)

Il

> WO =NWDHMOO~N ®©

64100 STATION FRONT

TAPE CONTROLLER BOARD
CPU BOARD

DISPLAY CONTROL BOARD
/0 BOARD

B. EMULATION/ANALYSIS AND MEMORY

EMULATOR CONTROL BOARD
ANALYSIS BOARD

EMULATION MEMORY CONTROLLER
EMULATION MEMORY BOARD
EMULATION MEMORY BOARD

PROM PROGRAMMER CONTROL BOARD
MAY BE INSTALLED IN ANY SLOT
(1 THROUGH 4)

>POD OO -ANWHA OO N ©O©

64100 STATION FRONT

TAPE CONTROLLER BOARD
CPU BOARD

DISPLAY CONTROL BOARD
/0 BOARD

October 1981

Figure 2-1. Recommended Card Cage Configuration
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Model 64211A Installation

2-6. To install the 64211A, proceed as follows:
a. Turn 64100A power OFF.
b. Loosen the two hold down screws and remove the card cage access cover.

c. Connect the selected emulator pod to the Emulator Control Board prior to the installation of the board in the
card cage. This is done to simplify the connection of the the multi-conductor pod bus cables to the board. Two
multi-colored ribbon cables are used to connect the pod to the Emulator Control Board. One cable terminates
in a female card-edge connector, the other terminates in a female socket-type connector. Pin 1is indicated by
a triangle molded into the body of each connector. The mating connectors for the cable connectors are located
at the top left corner of the board as viewed from the component side. Pin 1 of the card-edge connector (J1)is
indicated by a “1” etched into the board. Pin 1 of the connector block located directly below J1 (J4) is
indicated by a triangle molded into the connector block. The connector block and the mating female
connector on the cable have matching colored dots on their surfaces. The connector block is a latching type
connector. Before installing the cable connector into the connector block insure that the latching tips are
open (spread toward the outside edges of the board). Connect the card-edge connectors first, then connect the
socket-type connector to the connector block. Push the socket-type connector into the connector block until
the latching tips snap over the top of the connector.

d. Grasp the board by the extractor levers located at the top of the board. Be very careful not to dislodge the
cables. Hold the board with the component side toward the front of the developement station and the card-
edge connector labeled P1 toward the bottom of the card cage. Insert the board into the selected card slot
guide rails, make sure P1 and the motherboard connector are aligned, and push the board down until seated
firmly in the connector.

e. The bus cables supplied with the Emulator Control Board are used to connect to the optional Emulation
Memory Controller. The bus cables are keyed so that they will seat on the edge connector in only one position.

f. Stack the emulator pod cables flat across one of the cable rests at the back of the development station.

g. Reinstall the card cage access cover and tighten the two screws.

2-7. To remove the 64211A, reverse the installation procedure.

2-8. Iftheoptional Emulation Memory Controller is installed, connect the emulation bus cables as follows. Align pin
one of each ribbon cable connector, indicated by the dark stripe on the side of the cable and by a colored dot on the
connector, with pin one on the card edge connectors J2 and J3 of each board, also indicated by a colored dot. Press the
connector on until it seats firmly on the edge connector.

2-9. OPERATING ENVIRONMENT.

2-10. The 64211A May be operated in environments within the following limits:

TemMPErature . . ... ...ttt e 0°C to +40°C
Humidity . ... 5% to 80% relative humidity
AGEUAE .« .o 4 600 m (15 000 ft)

It should be protected from temperature extremes which cause condensation within the unit.
2-10. STORAGE AND SHIPMENT ENVIRONMENT.

2-11. The 64211A may be stored or shipped within the following limits:

Temperature . ........ ...t -40°C to +75°C
Humidity .. ... 5% to 80% relative humidity
AGEUAe . .o 15 240 m (50 000 ft)
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Installation Model 64211A

2-12. PACKAGING.

2-13. ORIGINAL PACKAGING. Containers identical to those used in factory packaging are available through
Hewlett-Packard Sales/Services offices.

2-14. OTHER PACKAGING. The following general instructions should be used for repacking with commercially
available materials:

a.

b.

Wrap the Emulator Control Board in heavy paper or plastic.
Use a strong shipping container. A double-wall shipping container of 350 pound test material is adequate.

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

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

In any correspondence, refer to the board by model number and full repair number.

CAUTION

The following precautions should be taken while using Hewlett-Packard Emulator Pods. Damage to the
emulator circuitry may result if these precautions are not observed.

POWER DOWN TARGET SYSTEM.

Turn off power to the user target system and the emulation development station before inserting the user
plug to avoid circuit damage resulting from voltage transients or mis-insertion of the user plug.

VERIFY USER PLUG ORIENTATION.

Make certain that Pin 1 of the target system microprocessor socket and Pin 1 of the user plug are properly
aligned before inserting the user plug in the socket. Failure to do so may resultin damage to the emulator
circuitry.

PROTECT AGAINST STATIC DISCHARGE.

The emulator pod contains devices which are susceptible to damage by static discharge. Therefore,
operators should take precautionary measures before handling the user plug to avoid emulator damage.

CAUTION
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Model 64211A Operation

SECTION Il
OPERATION

3-1. INTRODUCTION.

3-2. The functions of the 64211 A Emulator Control Board are transparent to the operator and require no interaction

with the operator. Refer to the Emulator/Analyzer Operator’s manual for an explanation of emulation and the use of
the emulator option in the target system.

3-1/(3-2 blank)






Model 64211A Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. Performance verification is a subset of the Option Test PV. The Option Test PV tests options which may be
configured in the expansion slots of the 64000 card cage. The PV for the 64211 A Emulator Control Board is covered in
the emulation subsystem manual. Refer to Sections IV and VIII of 6800/6802 Emulation Subsystem manual.

4-1/(4-2 blank)






Model 64211A Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. There are no adjustments for the 64211A Emulator Control Board which can be made in the field. The
potentiometers on the Emulator Control Board are set at the factory and require no adjustment for proper operation.

NOTE

Adjustment of the potentiometers on this board requires the use of special test fixtures and
procedures. No field adjustment should be attempted.

5-1/(5-2 blank)






Model 64211A Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information needed to order replacement parts. Section 6-3 explains the Blue Stripe
Program for replaceable assemblies. Table 6-1 lists reference designators and abbreviations used throughout the
manual. Table 6-2lists all Emulator Control Board replaceable parts in assembly/reference designator order. Table 6-3
contains the names and addresses corresponding to the manufacturers’ five-digit code numbers.

6-3. BLUE STRIPE PROGRAM.

6-4. The Blue Stripe Program offers factory repaired and tested replacement boards, on an exchange basis only.
Exchange assemblies carry a part number different from brand new assemblies and are available at a reduced cost.
Emulator Control Board exchange assemblies, Part Number 64211-69501 are available through the Hewlett-Packard
Corporate Parts Center. New boards are ordered using Part Number 64211-66501.

6-5. REFERENCE DESIGNATORS AND ABBREVIATIONS.

6-6. Table 6-1 lists the reference designators and abbreviations used in the parts list, schematics and throughout
the manual. Reference designators are presented in upper case only. Abbreviations are presented in upper case only
in the parts list. Abbreviations with both upper and lower case letters are used in the chematics and other parts of
the manual. This results in two forms of the abbreviation. Table 6-1 lists only the upper case form of each.

6-7. REPLACEABLE PARTS LIST.

6-8. Table 6-2 is the list of replaceable parts and is organized with the board components in alphanumeric order by
reference designator The information given for each part consists of the following:

a. The Hewlett-Packard part number and the check digit.
b. The total quantity in the instrument.

¢. The description of the part.

d. A five digit code indicating the manufacturer.

e. The manufacturers’ part number.

6-9. MANUFACTURERS’CODES.

6-10 Table 6-3, gives the manufacturers’ codes organized in the order they appear in the parts list. The five digit
manufacturers’ code is followed by the name, address and zip code of the manufacturer.

6-11. ORDERING INFORMATION.

6-12. 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 Sales/Service Office.

6-13 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 Sales/Service Office.
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Replaceable Parts Model 64211A

6-14. DIRECT MAIL ORDER SYSTEM.

6-15. Within the USA Hewlett-Packard can supply parts through the direct mail order system. The advantages of
using the system are as follows:

a. Direct ordering and shipment from the Hewlett-Packard parts center in Mountain View, California.

b. No minimum amount on any mail order (there is a minimum order amount for parts ordered through alocal
HP office when the order requires billing and invoicing).

c. Prepaid transportation (there is a small handling charge for each order).
d. No-invoices. To receive these advantages, a check or money order must accompany each order.

6-16. Mail-order forms and specific ordering information are available through your local HP office. Addresses and
phone numbers are provided at the back of this manual.
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Model 64211A

Table 6-1.

Reference Designators and Abbreviations

Replaceable Parts

A = assembly

B = motor

BT = battery

C = capacitor

cP = coupler

CR = diode

DL ~ delay line

DS = device signaling {lamp)

E = misc electronic part

A = amperes

AFC = automatic frequency
control

AMPL = amplifier

BFO = beat frequency oscillator

BE CU = beryllium copper

BH = binder head

BP = bandpass

BRS = brass

BWO = backward wave oscillator

ccw = counter-clockwise

CER = ceramic

CcMo = cabinet mount only

COEF = coeficient

com = common

COmMP = composition

COMPL = complete

CONN = connector

cpP = cadmium plate

CRT = cathode-ray tube

cw = clockwise

DEPC = deposited carbon

DR = drive

ELECT = electrolytic

ENCAP = encapsulated

EXT = external

F = farads

FH = flat head

FILH = fillister head

FXD = fixed

G = giga (109

GE = germanium

GL = glass

GRD = 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
MOS
MTG

MY

N/C
NE
NI PL

il

]

W

1]

i

1

It

[

REFERENCE DESIGNATORS

fuse MP = mechanical part
filter P = plug
integrated circuit Q = transistor
jack R = resistor
relay RT = thermistor
inductor ) = switch
loud speaker T = transformer
meter T8 = 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)
insulation(ed) oBD = order by description
internal OH = oval head
ox = oxide
kilo=1000
left hand P = peak
linear taper PC = printed circuit
lock washer PF = picofarads= 10-12
logarithmic taper farads
low pass filter PH BRZ = phosphor bronze
PHL = phillips
milli=10-3 PIV = peak inverse voltage
meg=106 PNP = positive-negative-
metal film positive
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

<

N=<xsgg

RMO
RMS

RWV

S-B
SCR
SE
SECT
SEMICON
S

SIL
SL
SPG
SPL
SST
SR
STL

TA
TD
TGL
THD
TI
TOL
TRIM
TWT

VAR
vDCw

w/

wiv

ww
w/0

= integrated circuit

= vacuum, tube, neon
bulb, photocell, etc

= voltage regulator

— cable

= socket

= crystal

= tuned cavity network

= rack mount only
= root-mean square

= reverse working
voltage

= slow-blow

= screw

= selenium

= section(s)

= semiconductor
= silicon

= silver

= slide

= spring

= special
stainless steel
= split ring

= steel

— tantalum

= time delay

= toggle

= thread

= titanium

= tolerance

= trimmer

= traveling wave tube

= micro=10-6

= variable
= dc working volts

= with

= watts

= working inverse
voltage

= wirewound

= without
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Table 6-2. Replaceable Parts

Reference HP Part ¢ Qty Description M Mfr Part Number
Designation Number |D Code
5! HAPLL-H650T | 9 1 EMULATOR CONTROL BOARD ARSERELY PERARD HAP 1L =655
[5} 01&0=-2204 0 5 CAPECTTOR-FAD 100PF +- MNUDE MICA 0140
{5 R 0 = CaPacTTmnR-FxXn TUE +fih- 1OOVLE R EARLN S
A 0140 k4 47 CaP il TToR- IV 480 -20% 100VDE CFR DHAG0 0160
4 5 i TR MLF +f0-20% 100V0E OF SRAGN 1160
%51 3 ( CITOR-FXD L 01UF 4802 100VDE CER 20480 D160
9 CTTOR-FXD L 0THE #80-20% 100UDE AR 11140
9 CUTOR-FXD L 01UF +80-20% 100V 0 0160
9 LR~ VU 8020 1 00Uhe 1450 (11&0
k4 STTOR=EXD L 01UFE 80 - 1009UH0 20430 D160
# CUTOR=FLG L AUF 420207 100UDE CFR P64TA 2130
9 TOR-FXD O TLF 1O 0UDE 0140
9 2 SO HE 1OOVDE 60~
o ReF KD 0LUF 4807 100HUDE B éHn- i)
0160-3 @ e F XD AHE 50 1OV 2130 NOR1 147
01603622 8 ACTTOR-FAD  1UF +80-E 100uUne 2
16 01&0- : 5] LTOR CLUE 480 TOOVEE CF
s NL60-35620 8 CTTOR JLUE 480 C00VDE
[ L& O-2055 & 1 COLHE +8G-20% 1000ne
1y (11 60-2198 1 2 20PF + AODVDE MICA
[PED] 0 en-2198 1 DOPE 4 ANVOE MTCA
16020 9 TTOR COTUE #60- LOOYDE DFR
(1] &g 9 TR COTUE 480 1O0VDE CER
(160208 E CTTEIR - LDALUE +80 1O0UDE CER
(160-20 9 CTTIR COLLE 80 LOOUDE CFR
01 AY-2 055 9 SETOR=FXD 0L #8507 LOOUDE CER 2RAR0
Fa r CTTOR X [ SOHMDE MTCA FERETY
0 [» STTOR - ANOPF 4 NOUDE MIGH 261480 060
& o1 LTOR-FXTL 03 0F BOYOLOOUDE O PEAED
? CAPARTTOR-FXD , 61UF 100UDE CF 20480
£ 1 CAPACTTOR-FXD 910PF +-5% 1000DE M1 2EARO
? CTTOR-FXD (01 UF 4808 100VDE CIR 28450 0160
‘;" LTOR CHLUE 80 roovne i 2E480 01607
9 TTOR- COIUE +830 1ODVLE EELEN 0140 ]
9 TOR COLLIE 460 1OOVDE o 2R48 10 a1en ]
9 CITOR=FXD L Q1UF +80-20% 100VDE CFR 28480 01402
k4 CITOR -FXG 000 +20-20% 1009D0 CER sa4a0 Q1 E0-20
@ TTOR-FXDL L 01TUF +80-20% 100UDE CFR 2480 0160-2
9 CTTOR-FXT L 01UF 480 YD BaL0 (1160-208
? CLTOR LOLLE 100U FRERL 0160
5 TTOR-EXD |, 01UF +80 1 OOVDE AR Nan
[N Y R 9 CITOR-FAL COTUF 80007 100UDE5 CFR 20480 01602055
1an0-; k2 CTTOR-FXD L 01UF +80 TEOVDe CF 3 0140
? CITOR-FXD L 01TUF +30 100UDG 0 &0 ]
9 LEOR=FXD L 01 +&80-20% 100VDE ¢ (16 0-2(
@ CTTOR-FRD 01U +80- 100UDE 07 6021
@ ( TTOR CFXD 0T HF #2000 1TNOVDE CFR 0 én-
9 [ STTOR-FLD 01U 4530 %o100UDE CFR 0140
140-0207 b CAPARTTOR ~FXD 3208 F SAOUDE MT0A BH1E
01 A0-20% 9 i SITOR=FXD L 010F L 100UDE CFR 0140
I1éa0-22 n CAPACTTOR-FXD 100PF 4 ANOVTE MTCA O1a0-2004
& 0 al-20 9 CAPALTTOR-FXD 01T 480 100VHE CFR 2RAHEN 01 60-2055
( @ CAPATTTOR-FXD L 01UF +80-20% 100VD0 CER 28460 O1A0-20%55
¢ 9 1 CTTOR=FXD 510PF + AOVDE MTCA 20480 01 60-2F
[ k 9 CLTORFXD L 0F 420 LOOVDE DER 28460
[ 01 60-2055 9 CTOR-FAD L 01UF 480 100V DR PERARG
A0 05s ] CTTARFXD L OAHUF 48 LOOVDE CFR
NLBD-17 4k i el STTOR-FXD 1% SL0% 2OUDE TA
1§ 017 5 CHPACTTOR-FXD 1S0F+-10% 20000 Ta
0140 9 CAPACTTOR-FXD L 01UF +80-20% 100VDE CFR 0160
fN1én @ CAPACTTOR -FXD , 01HF +80 » 100UDC CrR 0160~
0 A0-20 %S 9 AP AasTTOR- LOUE +i30 LOOYDE CFR 480 0 &0
(1] £ Y k4 SETOR COTUE 480 100900 : 480 0140~
01602 9 TITOR LHE 480 100UDE CFR PRA80 01460-2
ez © SITOR-FXD L 00UF 400207 100V0E CFR SRAH0 01e0-
1901 9 7 284120 19201057
1901 9 6480 1901-0¢
1010 9 22410 19071 -0¢
19010 9 28480 1901-0%
19010 9 2410 1901 -08
1901053 9 SM BTG GOHDTTKY 28480 1901-08
1901-0 9 SM BTG SCHOTTKY 28490 190 -0¢

See introduction to this section for ordering information
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Model 64211A

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part ¢ Qty Description Mfr Mfr Part Number
Designation Number |D Code
T4 1 1 CONRNFCTOR S50-FTN M RECTAHRCIHL &R B450 (PSRl TR
PLAG-0T05 3 2 LNDUETOR RE-DH-MED 8,20 110 GLAn 0105
FLA0-010% K3 FNDUCTOR REF-CH-ME D 8,20 1 SlAn-01 0%
PLAN-0114 4 1 TNDUCTOR RF-CH-MI D 10UH 10 GLAT D11 A
GLO0-1620 5 1 INDLCTOR R He M D TR T aY GOLAN-1 8
1 EXTRACTOR P BIARD SA0TT -BN00
1 EXTRACTOR-F BOAR T Shegnang
PN S NsD-TH-TT A 5y L4001
POLARITZING KEY |
5} s TRENSTETOR-DUAL PRP P (bl caann [REECRE (A
A TRAWGETETOR-DIEL PRNF P D=50 080 @ann (REETICE (S Y
R @ TOR 1K 10 O T q 00/ #4100
R 3z TOR 1K 1% TC=0-100 IR
1% PSTOR 11 10 FOOTRs-400/ 46040
R4 TR 1K 4 [ i ] IELEE
R 4 TSTOR B511 1 100 (i A T
TROT0Y 400 /4500 [ K
il 10K 1% de LT [ R WIS B R R
» ~TRME 500K TOP @ i) TR SN0 0RED
@ ~TRME G600 ©orap-any 1 210 0EES
ol Tae 1% FoOoTos0ae-100 [ WA T B R O SR
R 2 RESTSTOR ZE2 FooTrs0+-100 G4 /8-Ta-73 F
RrR12 STETAR-TRMR COTOR-Aanr ) -TR R L)
R13 TGTOR 332 SL2EW O TR 00 G- 1 /8- I
R14 LTETOR 142 1% 125W F To=0+-100 CA ) SBTT R
R1G LETOR-TRME S00K 103 © TOP-ADY 178 A IR RtE)
R14 RESTHTOR 10K 1% T=04-100 TANA L A ) AT -1 - F
R1L7 0841 FETOR 1K ' A0 /4400 W [N
R18 0684107 LETHR 1K A00 /00 (RN [ A
R1%9 045841021 PRTOR 1K =800 /4500 [N S] i
R0 0698-3444 el RESTSTNR 121 Th=de-100 i T i)
0434 STOR LK 10% 280 FO T0=-400 /46010 Hrre
1003210 1 TRMR 10K 30% © [CREN I B B4l
07570416 STOR S11 1% 125 F w4100 DAL I
0757-0474 3 1 VETO0 A 1Y N EEN TR SAFAL ;
06341021 7 RESTSTOR 1K 10% 250 FO TO=-400/+500 IEE¥a]
7 TR 1K PR T4 6000
R27 7 STOR 1K FOOTE=ed00 /4000
R28 7 THTHRE 1K FOTCE AN S E0D
REQ 7 TOR LK FETis- 400 w60
RZO A TETOR 1K ForCste 10 T f
7 RESTHETOR 11 T ANA/ 00
7 RESTOTOR 1K T R E ]
7 RESTHTOR 1K FE T a0 0/ 2600
7 REGTSTOR 1K (S ANO /v 500
RR R 7 RESTSTOR K FO T i/ 500
0698-3444 s TR 1 et T 00 i
075704146 7 CESTOR B T~ 00 VLR
0494 PETOR 911 et F (R (RN R} ik of
0 4 BTSTOR K CPELOF T s 400 /500
06841 RESTSTRR 1K FAEWFCTH A0S Gan i
|RIRERY 7 RESTSTOR 1K 10% T30 0 /46010 ey
04045 & 1 RESTGTNR 274 1 FoTo=0+-100 ANy
7 RESISTOR 1K 10% S1007~F
0 24 TERMINAL TEST POINT POR eningn ISR R AT
0 TERMTHAL TEST POTHT PR i T R TR R
0 TERMIMAL TEFAT POTNT POR Qi T TRY T
0 TERMTREL TEST POINT FOR HEIRIRERT] BRI
0 TERMIMAL TEST POTHNT POR aanna D nr R e T On
TPe Q TERMINA] CET O PDTMT PR i VOB TR i
TE7 1] TERMATNAL T POTHT POR AN [ER N T A N
TPH i TERFLNGL TEST POTHT POR O (i TR Ei
Py 0 TERFMAL TEST F 4TOPUR [IRSRER1RI] D
TP10 i PFRATRAEL TEST POTNT PinR nidag ¢ IR L
T 11 b} TERMTMA POTHT POR arnnan i
i} TERMTNGL. POLNT PR nanig oy
il TERMTHAL T pPoiNT PR Giingn i
i TERATHAL TP HT PO BREEE BoRy
0 TERMTRAL TEST POINT POR G n CROFR B DR TR T
TE1é 0 TERMINGL TEST POTRT PR R T
Tr17 0 TERMYHE TEST POINT POR [T N AT
P18 i TERATRAL TEST POYHT POR i OE S0 TR O
THE19 0 TERMINAL TEST POINT POR GG T TR T
TR o TERMINGL TESY POTHT Pk RG] DS TR TR0

See introduction to this section for ordering information



Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 64211A

Reference HP Part 1c| g4 Description Mir Mfr Part Number
Designation | Number (D Code
0 TERMINGL FOTNT P apong ar
0 TERMINAL [ POINT 0n6oo0 arR1
] TERMINAL FOTNT agang ORDER
0 TERMINAL [ POTNT annno ORIER
(231 £ & [ NV 1 TNP
e 0 ) NE TO-STP MULTI-Véal UE 181004310
L it [ TRy CTL 1= TNP SN7482400
[N L RER THY OCTL 1-THP
L TG BPR T OCTL T-TRP
(NFS 2} BER LT
g 2] D ORFR . OCTL 1= ERNP
LI 9 LORER GoLHY OOTL 1-THP 01295 f
Uy 1} NETWARK R 1O0-5TF MULTI-VALLE Al 1R1D-0430
wre 0 NETWORK R 5 MULTT -Vt U 18100430
s 4 T GATE A4S0 0N
U4 7 @ [0 BFR
U1 0 & 1610
(RN X b} N m TP MULTL - 1810-04320
[AN1ve TREN-0&8T 4 TEOBATE TTL & NaAND QUaD 2 HENTAR0 0N
12 3 @ EDGE-TRIG
=691 b A
3 4 S ONGND QUAD 2+ TP
3 1 1 i ) DUAL 4 TP
~171 730 i il G NAND 13- TNP
TR20-1762 8 = MONOSTEL RETRIG/RESET BHaL M2 HS (:
54 7 1 + TRP 1451008 PROGRAMMED
1¢ 4 i) 1 CRTROTTIL BTN SYNCHRO POS-FDEE-TRIG INTASTAHBN
1H20- 1449 4 l GETE TTL OF QUAD 2-THP
TERRG- AR 2 a DEATE TTL NOR QUAD 2 TNP
e 0 - 4 TTL 6 NGND QUAD 2- TNp
(32 TRZO-04H & TTL & AND-{IR-TNY
AR TER0- i TTL S AMND QUAD 2-TNP
LET 1aE0-065] & TYL B AND-DOR-1TNY
WE2 7 TTL & NOR QuUAD Lip
il COCNTR O TTL LS BTN SYNCHRQ POS-EDEE-TRIEG SNF4L.E163EAN
BEROTTL S O0TL 1-1INP SN7A45241N
TTL LG D-TYPE POS-EDEE-TRIG
1 WORK-RE 10-8TP470,0 OHM X 9
e CTWOE K - RE TO-STPLT, 0K (M % 9
LEED TPL.0K OHM X 9
L4 2 POG-FDEE-TRIG
[ERRY 1 S MONDSTEL RETRTG DUAL 5123N
LA 1 NEND T 3 TNP SN7A12N
(AR GATE TTL % AND QUAD 2~ TNp HSN7A508N
Lt 0TI 1-THe HNT4K240N
1 PONAND DLan 2e-TNe
kA NEND TP 3 THP 01295
NAND HUaD TP
o K TRIG N7 AGT1IEON
K ~TRTG HN7A511 2N
0629 0 K 2k RIG 2 45112N
1HRX @ T e TP HN7ASRA0N
() G2 3 D-TYPE EDGE-TRLG HN7A4L74N
THRP0-1E357 AND QUMD 2 THP BN745 08N
1816173685 12 1 TEP 1L4S10N PROGRAMMED
1R20-2084 * 4 LTWE DRVE 0TI ¢ E244N
18201214 3 1 3T0- EME 3-TNP £
LEEI-0681 4 NAHD GUAD 2-TRP
TR20-1367 i) L0 GATE TTL % AMND QUAD Z-THP SH74508N
[R53 1449 4 LATE TTL S NP ! 2
1E20-1 430 3 1 CNTR TTL SYNLCHRO PO EDGE-TRIG
1RO~ 062 0 FFOTTL EDGE-TR LG
: 0629 0 FFOTTL ~TRTG 01295
GATE TTL NOR DAL 4= TNF 11295
? GATE TTL & AND TPL 3100
I MY OTTL & MORNST! ETRUG/RESET DAl
0 FOoTTL B T-K NE D TRTEG
VRPN - AR i GATE TTL 8 WNAND TPL THP
2 T GATE TTL
i TCOCNTR OTTL S-FDOE -TRIG (
7 7 IO OFF TTL LS =TRIG PRI -IN G128 §
7 [ S N T =TRIG PR-TN 11255 GNTALSE7AN
5 T GATE TTL AL QUATD 2 TP 01295 HN74508N

6-6
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Model 64211A

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c| o Description Mfr Part Number
Designation Number |[D
u74 0 TCOFFOTTL NG EDRE-TRTG BINTAST L 2N
uzs b 1 IC INV TTL HEX 1
W76 0 TCOFFOTTL ! iKONE DEE-TRY G
uz7 ? : TE ARD TPL Ty
u7e 4 IC GATE 3 NAND QUAD TNP
? S AND TPL. 3-1TrP G451
s & NOR GUAD & WP GHT4E0N
8 . TYPE POSG-F =TRLG 5 447 4N
7 2 e 93 N
7 RAaM 93
U4 1 1 1CORFR S OLTRE DRVR T
uas 3 TE DRYR DRVE
ugeée 3 Tk DRUR
ua7 7 TG FY PO PR TN
ues 3 TEODRVRT BRI
us9 7 PCOFF TTL LS D-TYPE POS-ED dOPRL TN
uen 7 TCOFEOTTL LS DeTYPE POS-FOEE-TRIG PRI -TH
U1 2 T GATE TTL NOR DUAL 4-Tiw
ug2 7 1 TTL LS D-TYPE [N
ue3 7 COFF TTL LS D-TYRE -1
ue4 18201414 G 1 TOSOHMTTT-TRLG TTL LS Ty BEx i [ e ST AL A
VoS 161201202 7 ! T GATE TTL LS NanND TP 3 Tue IR NELE L 10N
use 1820-1430 3 FC CNTR TTL 1.8 BIN SYNCHRQ POS EDGE TRIG 01295 74L.S161AN
Xi 1200-0607 0 ? SOCKET-IC 16~CONT DIP DIP~-SLDR 28480 1200-0607
X2 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 12000607
X3 1200-0607 0 S0CK 16-CONT DIP DIP-SLDR 28480 12000607
XUt 12000639 2] w0 CORT DIP BIP- 5 DR Dol p e
X3 1800 7 3 DIP DIP-5E DR Lo
XU4 12000639 £ DT DTE- S DR [REn]
X5 12000639 8 CODTR DTP-B DR I
XUé 120008659 3 GOCKET O DTE DITE S DR [EL FEAT] [EEIN(]
KLy7 120006739 8 GOCKET-TC 20-C0NT DIP DIP 51 DR (RERIRTRS )
X8 1200-0639 5} SOCRET-TC 20-CONT DTE DTE - 3R PN ne3y
XU11 12000629 23 GOCEET-T0 2000087 TP DIP -5 nr
X2 12000607 0 HOCKET-L0 1AH-LONT DIP DTP -5 DR
XUz 4 1200-0607 0 GOORET-TE LA-UANT BVPE DY
XLI36 120006358 7 @ BOCKET-TE 14-CORT DIF DR
X141 1P00-0607 [ GOEKYT-00 1H-00RT DIP DI
5 @00-0607 0 ks KF e ONT DIP DR 10
XU%S6 10639 © SOCKET-160 20-0007 DTe Dip RS EN{EN
X610 172000638 7 GOCKET-TU 1A4-CONT DIP DT -5 DR 120008
ZU6S 12000607 o T e ONT BTR DEe G506 (BRI
K71 12000639 Q =COMT DIP DTP -5 DR L0
XUz 12000639 &} CORT DTP DI 5 T AR (R Wt
X182 12000612 7 @ =COMNT DIP DTP -8 Dy LN CR R
pARizxs 12000612 7 SBOCKYTT10 P2-CORT DITP DR -5 LR LR LR EE A
X184 1000629 g SHOCKET-TC 20 DIP DIP -5 D [RERENERS A
X8 TR0 -0E £ - K110 720 T DipP Drp- 5w REH R (R}
X186 12000673 3 [0 20-CORT DIP DTP-GLDR IRAIRIENY)
XUa7 12000673 3 20-LORNT DLP DIP 5L DR (SR B F e
Xuas 12000639 2] SOCKET-T0 20-COMT DIP DIF-41 R IRV IR (FOR Y
12000632 13 GONKET SO-CARNT DTE DR S) TR a0 i-iiaay
X190 12000639 3 SOCKET-T0 20-00NT DIP DTP -5 DR (TN A
KUY 12000639 23 & KIP-=710 20-CONT DIP Dp S oR Pohg-na39
X193 18000639 3 SOCKET-TC 20-C0MT DIP HTP -5 D IR IR A A
7 @ 1 LABFL TR U Bl (P A1)
4 1 LABEL ~RED DOT GOOECOTEPE B R n R D
7 1 Ll YEL L GW Tt ROy TaPE oomae vy
8 & LAREY ~0ORANGE DOT B TAPE B sty -0

See introduction to this section for ordering information
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Replaceable Parts Model 64211A

Table 6-3. Manufacturers’ Codes

m Manufacturer Name Address Zip

G000 ANY GATTEFGOTORY SUPPLTER

n1a ALLEN-BRADLEY €D LWL R ES

nees ¥ IWNGTROTNC SEMICDNT CHPRT Gy i 65
FATRCHILD SEMTCONDUCTOR DY FOLUNTETIN U EEW
CORNING GLASE WORKS (BRADFORD S LR aDE D
VARADY L SENTE MONTA
HEWLETT-PACKaRD CO CORPORATE MG Pt Ao
ADVAHLED MICRD DEVICES THD SR AL
SPRGGIE FLFCTRIG 00 FOTT S DEM G

Te13s FLECTRO MOTTVE CORF SUR TEC WL EMANT T

2uAR0 ERADY W o 20 ML WL

See introduction to this section for ordering information



Model 64211A Manual Changes

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information required to backdate or update this manual for a specific instrument.

7-3. MANUAL CHANGES.

7-4. This manual applies directly to the instrument having the same serial prefix shown on the manual title page. If
the serial prefix of the instrument is not the same as the one on the title page, find your serial prefix in Table 7-1 and
make the changes to the manual that are listed for that serial prefix. When making changes listed in Table 7-1, make
the change with the highest number first. Example: if backdating changes 1, 2 and 3 are required for our serial prefix,
do change 3 first, then change 2 and finally change 1.

7-5. If the serial prefix of your instrument is not listed either on the title page or in Table 7-1, refer to an enclosed
MANUAL CHANGES sheet for updating information. Also, if a MANUAL CHANGES sheet is supplied, make all
indicated ERRATA changes.

Table 7-1. Manual Changes

6800

Serial Prefixes Make Changes

1952A 1

ACHANGE 1
Section VI,
Page 6-1, Paragraph 6-4,

Make the following changes to the Table 6-2. Replaceable Parts,

Reference HP Part C D iti Mfr Mfr Part

Designation Number D escription Code Number
ADD

u44 1820-1130 0 IC GATE TTL S NAND 13 INP 01295 74S133N

XU10 1200-0607 0 SOCKET IC 16 CONT. DIP-SLDR 28480 1200-0607

R28 0684-1021 7 RESISTOR 1K 10% FC TC-400/+600 01121 C4-1/8-T0 -1002-F

7-1



Manual Changes

Model 64211A

Reference HP Part | C Mfr Mfr Part

Designation Number | D Description Code Number
DELETE

use 1820-1430 3 IC CNTR TTL LS BIN SYNCHRO POS EDGE TRIG 01295 74LS161AN

R43-45 0684-1021 7 RESISTOR 1K 10% 01121 C4-1/8-T0 -1002-F

TP22-25 0360-0535 0 TERM. TEST PT. PCB 00000 ORDER BY DESCRIPTION
MODIFY

Al 64211-66502 0 EMULATOR CNTL BD. 28480 64211-66502

C30 0180-0309 4 CAPACITOR FIXED TA 4.7uF 10V 28480 0160-2020

R20 0698-3444 1 RESISTOR 316 1% .125W F TC -01-100 24546 C4-1/8-T0-316R-F

R24 0757-470 7 RESISTOR 243K 1% .125W F TC 0+-100 24546 C4-1/8-T0-2433-F

Section VIII,

Page 8-18, Figure 8-1. Component Locator,
Move: TP7 to above U21 from just below J2-49.
Delete: TP22-25 as shown in figure 7-1.

Add: U44.

Delete: U96 between U57 and U58.
Move: C30 to between R24 and U41 from directly below R24.

Move: C37 to the left side of U58 from the right side of U58 as shown in figure 1.

Delete: R43-45 as shown in figure 8-1.

Page 8-19, Figure 8-2. Service Sheet 1, Data and Address Buffers,
These changes are illustrated in figure 2, a foldout of Service Sheet 1 with the following revisions included.
Add: XU10 and associated lines.
Add: U60C and associated lines, including mnemonic LBKGWR (Reference @ ) from Service Sheet 5, U13-13.
Add: U60 to table titled “ICS ON THIS SCHEMATIC”.

Add: U60 and XU10 to table titled “PARTS ON THIS SCHEMATIC”.

Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.

Page 8-21, Figure 8-4. Service Sheet 3, Background Memory Controller,

Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.

Page 8-23, Figure 8-3. Service Sheet 3, Background Memory Controller,

Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.

Page 8-25, Figure 8-5. Service Sheet 4, Jam and Foreground Memory Control,
The following changes are illustrated in figure 3, a foldout of Service Sheet 4.
Add: U62A and associated lines as shown on figure 3.
Delete: U96 as shown on figure 3.

Add: line from U76-9 to U65-9. Reconnect U65-9 to U58-8.
Delete: U96 from table titled “ICS ON THIS SCHEMATIC”.

Delete: U96 from table titled “PARTS ON THIS SCHEMATIC”.

Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.

Page 8-27, Figure 8-6. Service Sheet 5, Illegal Opcode Detector,
Add: mnemonic signal line HBREAK (Reference @ ) to Service Sheet 1, U60-9 from U13-13.
Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.

Page 8-29, Figure 8-7. Service Sheet 6, Emulator Synchronizer
Delete: TP22 from line between U51B-13 and U23B-12.

Delete: TP23 from line between mnemonic signal line Ed1(Reference

4

ljelete: TP24 from line between U23A-6 and U52-4.
Delete: TP25 from line between U23B-10 and U51A-1.

Delete: TP22-25 to table titled “PARTS ON THIS SCHEMATIC”.

Add: trace from U51B pin 7 to U51A pin 15.

7-2

) from Service Sheet 7, J4-29 to U23A-



Model 64211A Manual Changes

Delete: trace from U50B pin 9 to U51A pin 15.
Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.

Page 8-31, Figure 8-8. Service Sheet 7, Emulator Selection and Control,
The following changes are illustrated in figure 4, a foldout of Service Sheet 7 including the following revisions.

Add: the line from U45-9 to the mnemonic LID2 (Reference ) to U44-10 on sheet 8.
Add: the connection from U45-11 to U46C-8.

Add: the section of U45 which contained pins 11 and 9.

Add: the connection from U46C-10 to U46B-5.

Add: the connection from U46C-9 to line between U46D-13 and mnemonic signal line ID1 (Reference @ ) to
U88-4 on Service Sheet 3.

Add: U46C.

Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.

Page 8-33, Figure 8-9. Service Sheet 8, Emulator Memory Control,
The following changes are illustrated in figure 5, a foldout of Service Sheet 8 including the following
revisions.
Add: U44.
Add: the section of U45 which includes pins 6 and 14.
Add: U18A.
Add: U50A.
Add: the traces to connect these components as illustrated in figure 5.
Add: U18A, U44, U50A to the table, “ICS ON THIS SCHEMATIC”.
Change: HP Part No. 64211-66502 in upper left hand corner to 64211-66501.
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Model 64211A
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SECTION Vil
SERVICE

8-1. INTRODUCTION.

8-2. This section contains information for servicing the Emulator Control Board. Table 8-1 contains a listing of the
mnemonics (signal names) used in the schematics. Table 8-2 explains the techniques used to develop the logic symbols
used in the schematic. Table 8-3 explains other schematic symbols. Figure 8-1 is a component locator for the board and
figures 8-2 through 8-9 are the schematic. The material in this section is provided for reference purposes only. Refer to
the 6800/6802 emulation subsystem manual for detailed troubleshooting procedures and a discussion of the theory of
operation.

8-3. SAFETY.

8-4. Read the safety warnings at the front of this book and at the front of the mainframe service manual, the service
overview manual and the applicable emulator subsystem manual before servicing this Emulator Control Board.

8-5. MNEMONICS.

8-6. Table 8-1 lists all mnemonics used on the schematics for the 64211 A. Mnemonics are listed alphabetically, in four
sections: the inter-schematic mnemonics, Pod Interface mnemonics, Mainframe interface mnemonics, and the
Memory and Analysis Interface mnemonics. The signal name, a functional description including the active level, the
source pin, and the schematic pages affected, are provided.



Service

Table 8-1. Mnemonics

Model 64211A

Used On

Mnemonic Definition Sheets Source

A0-15 Emulator Address bits 0-15. Input from emulation micro- 1,7 Sheet 1
processor in the pod to the address buffers U-8 and U11. Also a J1
Pod Interface mnemonic.

BA Bus Available. From the Emulation Microprocessor. Goes 7,8 Sheet 7
high to indicate a processor halt or wait state. Also a Pod J4-25
Interface, and a Memory and Analysis Interface mnemonic.

BAO-7 Buffered Address 0-7. Used to access background and 1,2,3,4,5 Sheet 1
emulation memory. Also a Memory and Analysis Interface U-8
mnemonic.

BAS&-15 Buffered Address 8-15. Used Sht. 1 to access Background and 1,2,4,8 Sheet 1
emulation memory. Also a Memory and Analysis Interface U-11
mnemonic.

BRK Break. Causes the emulator to transition from foreground 2,6 Sheet 2
state to background state. U72-6

CLK Clock. @1 of the emulation processor clock, delayed by 227 6,7 Sheet 6
nsec. Ub2-16

CNREGCLK Control Register Clock. Gates mainframe processor data into 2,3 Sheet 3
the control register. Us7-7

DELAY1 Delay 1. To allow for different delays for different processors 6,7 Sheet 7
used with the control board, the passive components for U23 J4-38
are located on the Emulator Pod board. Delay 1 sets the 227
nsec delay for the inverted ®1 clock. Also a Pod Interface
mnemonic.

DELAY2 Delay 2. Sets a 206 nsec delay for the inverted 2 clock. Also a 6,7 Sheet 7
Pod Interface mnemonic. J4-42

Eadl Phase 1. Phase 1 of the emulator processor clock. Alsoa Pod 6,7 Sheet 7
Interface mnemonic. J4-29

E®2 Phase 2. Phase 2 of the emulator processor clock. Also a Pod 6,7 Sheet 7
Interface mnemonic. J4-31

ENILLOP Enable Illegal Opcode Detector. Enables the Illegal opcode 2.5 Sheet 2
detector ROM under control of the control register. u72-5

ENJAMCTR Enable Jam Counter. Goes high to enable the Jam counter. 4,5 Sheet 4

Ue62-7

E2DO-7 Second Emulation Data Bus. Non-multiplexed 8-bit bi- 1,3,4,5,8 Sheet 1
directional data bus used for background memory, illegal U1, U3
opcode detector and synchronizer operations.

EVMA Emulator Valid Memory Address. Derived from the pod VMA, 6,8 Sheet 8
goes high to indicate a valid address is on the address bus. U45-7

FG Foreground. Goes high toindicate the emulation subsystem is 14 Sheet 4
running in the foreground memory. U60-6

8-2
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Table 8-1. Mnemonics (Cont’d)

Service

i . Used On s
Mnemonic Definition Sheets ource
HANAL High Analysis. Goes high to store the last referenced memory 2,6 Sheet 6
address into the last address register. U49-5
HBGKCS High Background Chip Select. Enables Background Memory 45 Sheet 4
RAMs. U27-10
HBMR High Background Memory Request. Goes high when the 1,3 Sheet 3
mainframe processor requests a Background Memory Ug0-4
operation.
HBREAK High Break. Goes high to cause an emulator processor break. 2,4,5 Sheet 5
U68-12
HERD High Emulation Read. Buffered R/W. Goes high when 1,4,5,7,8 Sheet 7
emulator is in a read cycle. U34-18
HEWRT High Emulator Write. Inverted R/W signal. Goes high to 4,6 Sheet 6
indicate the emulation processor is performing a write Ub2-5
operation.
HIDE High ID Even. High when IDO is low. For the 6800/6802 this 7,8 Sheet 7
line is always low to enable the synchronizer ROM. U45-3
HFETCH1 High Fetch 1. Goes high during an emulator opcode fetch. 2,46,8 Sheet 8
U45-5
HFETCH2 High Fetch 2. Goes high to indicate opcode fetches. Same as 5,8 Sheet 8
HFETCHI1 in 6800/6802. U28-8
HILLOP High Illegal Opcode. Goes high to indicate an illegal opcode 2,45 Sheet 5
was detected. U40-8
HMAV High Memory Available. Goes high when the emulator is not 4,6 Sheet 6
using memory. Also a Memory and Analysis Interface U49-7
mnemonic.
HNCLK High No Clock. Output of slow clock detector. Goes high to 2.3 Sheet 3
indicate no memory transactions are occuring. U414
HREADY High Ready. Goes high when emulation memory timing is 4,7 Sheet 4
complete. Also a Memory and Analysis Interface mnemonic. J3-43
HUSER High User. Goes high when the current addresss on the 14 Sheet 4
emulation address bus is mapped to user memory. Also a J3-49
Memory and Analysis Interface mnemonic.
HWDV High Write Data Valid. Goes High to enable emulation 5,6 Sheet 6
processor writes to background memory. Ub1-5
ID0,ID1 Identification Bits 0,1. Used to to detect what emulator pod is 3,7 Sheet 7
being used. For both the 6800 and the 6802 IDO is held high J4-47
and ID1 is grounded. Also Pod Interface mnemonic. J4-45
ILLOPCLK Illegal Opcode Clock. Latches the output of the illegal opcode 5,6 Sheet 6
detector into the illegal opcode detected storage register. Ub4-6

8-3
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Table 8-1. Mnemonics (Cont’d)

Model 64211A

frame processor resets the emulation subsystem. Also a Pod
Interface mnemonic.

: - Used On
Mnemonic Definition Sheets Source

INT/EXT Internal/External Clock. Clock select signal sent to the pod 2,7 Sheet 2
by the mainframe processor through the control register. U72-19
When high the oscillator in the pod is selected, when low the
target system clock will be used.

1Q Interrupt Qualifier. Goes high to indicate three or more 7,8 Sheet 8
successive writes to the stack have occurred. This occurs only U33-15
when the processor is handling an interrupt. Used to
maintain synchronization.

JAM Jam. Goes high when the Background Controller is 4,57 Sheet 4
outputting the jam addresses onto the addresss bus. U5H9-11

JAMP Jam Prime. Goes high to enable the JAM counter and the 1,5,7 Sheet 7
address buffer from the JAM counter to the lower 8 bits of U32-1
BAO-7.

LAO-7 Low Address 0-7. The low-order eight bits from the mainframe 2,3 Sheet 3
P1 address bus. Also a Mainframe Interface mnemonic. P1

LAS8 Low Address 8. The ninth bit from the mainframe address 2,3 Sheet 2
bus. Also a Mainframe Interface mnemonic. P1-27

LANAL Low Analysis. Goes high to store analysis data into the inter- 6,8 Sheet 6
nal analysis board. Also a Memory and Analysis Interface U49-6
mnemonic.

LBA Low Bus Available. Inverted BA signal. Goes low when the 7,8 Sheet 7
emulation processor is not using the bus. Ub2-9

LBDEFIB2 Low Buffered Defibrilate 2. Buffered LDEFIB2 signal which 4,6 Sheet 4
is part of the emulation reset function. Goes low when main- U34-12
frame processor resets the emulator.

LBKG Low Background. Goes low when the background controller 2,4,6,8 Sheet 4
enters the background mode. Also a Memory and Analysis U59-3
Interface mnemonic.

LBKGP Low Background Prime. Goes low to signal the pod that the 4,7 Sheet 4
system is in the background mode. U76-6

LBKGWR Low Background Write. Goes low to indicated a write to back- 1,5 Sheet 5
ground RAM is enabled. Not used with 6800/6802. U13-3

LDEFIB Low Defibrilation. Goes low when the mainframe processor 2,7 Sheet 2
resets the processor in the emulator pod. Also a Pod Interface U72-15
mnemonic.

LDEFIB2 Low Defibrilation 2. Goes low to initialize timing circuits 2,3,4 Sheet 2
when the mainframe processor resets the emulation sub- U72-12
system.

LDEFIB3 Low Defibrilation 3. Goes low to initialize the memory opera- 24 Sheet 2
tion sequence in the background controller when the main- u72-2
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Table 8-1. Mnemonics (Cont’d)

Service

. o Used On s
Mnemonic Definition Sheets ource

L.DO0-7 Low Data 0-7. Bidirectional 8 bit data bus. Communications 2,3 Sheet 2
path from the mainframe processor to the emulator control P1
card. Also a Mainframe Interface mnemonic.

LEBREAK Low Emulation Break. Goes low when the emulation bus 5,8 Sheet 8
requests a break of the emulation system. Also a Memory and J2-1
Analysis Interface mnemonic.

LEDO-7 Low Emulation Data 0-7. Lower 8 bits of emulation data to the 1,8 Sheet 1
memory and internal analysis cards. Also a Memory and U4,Ub
Analysis Interface mnemonic.

LEDS8-15 Low Emulation Data 8-15. Upper 8 bits of emulation data bus. 1,8 Sheet 1
Also a Memory and Analysis Interface mnemonic. Use,U7

LEIACK Low Emulator Interrupt Acknowledge. Emulator status bit 7,8 Sheet 7
which goes low to indicate a valid interrupt vector is present U30-3
on AO-A15.

LEVMA Low Emulator Valid Memory Address. Inverted EVMA. Goes 7.8 Sheet 7
low when a valid memory address is present on the emulation U29-8
address bus.

LEWRT Low Emulator Write. Buffered emulator R/W signal. Goes low 4,7 Sheet 7
when the emulator is in a write cycle. Also a Memory and U34-16
Analysis Interface mnemonic.

LFG Low Foreground. Goes low when the Background Controller 1,45 Sheet 4
is in the foreground mode. U58-8

LHALTR Low Halt Request. Goes low to request an emulator processor 2,7 Sheet 2
halt. U72-16

LHOST Low Host. Goes low when the mainframe processor initiates a 1,3,5 Sheet 3
background cycle. Us8l1-6

LHOSTBRK Low Host Processor Break. Goes low when the mainframe 5.6 Sheet 6
processor requests an interrupt of the emulation processor. U74-9

LIC Last Instruction Cycle. Not used. Grounded in 6800/6802 7.8 Sheet 7
pods. Also a Pod Interface mnemonic. J4-37

LIDEN Low Identification Enable. Goes low when the Mainframe 2.3 Sheet 2
processor scans the ID codes of the cards on the mainframe P1-67
bus to enable each card to respond with its ID. Also a Main-
frame Interface mnemonic.

LIDO Low ID=0. Goes low when the pod ID code of zero is detected. 7.8 Sheet 7
Always high for 6800 or 6802. U46-6

LID2 Low ID=2. Goes low to indicate a pod with an ID code of 2 is 7,8 Sheet 7
connected. High always with 6800 or 6802. U45-9

LIMPJAM Low Impending Jam. Goes low to indicate that a Jam cycle 4,6 Sheet 4
will occur on the next falling edge of LMEMI1. U68-8
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Table 8-1. Mnemonics (Cont’d)

Model 64211A

Mainframe Interface mnemonic.

. A Used On
Mnemonic Definition Sheets Source

LLINHIB Low Inhibit. A low on this line inhibits emulation memory 6,7 Sheet 7
cycles independently from the memory mapper. The 6802 uses J4-23
this line to overlay 6802 internal RAM and to allow optional
writes to ROM space without a memory break occuring. Held
high in the 6800 pod. Also a Pod Interface Mnemonic.

LINV Low Interrupt Valid. Indicates a valid interrupt vector is 7,8 Sheet 7
present on the address bus. U31-8

1LIQ Low Interrupt Qualifier. Inverted IQ signal. 7.8 Sheet 8

U45-16

LJAM Low Jam. Goes low to indicate the emulator is in the JAM 47 Sheet 4
mode. U58-11

LJAMP Low Jam Prime. Used to select the source for the emulator 1,7 Sheet 7
address signals on the emulation bus. Selects between the U28-11
Jam Counter and the emulation processor.

LLADDREAD Low Last Address Read. Goes low when the mainframe pro- 2,3,5 Sheet 3
cessor reads the Last Address Storage Register and resets the U57-13
Background Interrupt and Illegal Opcode flip-flops.

LLOPREAD Low Last Opcode Address Read. Goes low when the main- 2.3 Sheet 3
frame processor reads the lLast Opcode Address Register. Ub7-14

LMBRKS Low Memory Break Status. Goes low when the Emulation 2,8 Sheet 8
Memory Board asserts a break. Also a Memory and Analysis J2-33
Interface mnemonic.

LMEM Low Memory. Used to synchronize the background memory 3,4,5,6 Sheet 6
controller to the emulation processor. U5b0-7

LMEM2 Low Memory 2. Goes low to indicate that the address cur- 1,4,6 Sheet 6
rently on the address bus is valid, used as a clock by the U48-3
Background Controller.

LMSYN Low Memory Sync. Goes low to force the mainframe processor 2,3 Sheet 3
to wait until completion of the current read or write cycle by U42-12
the emulator. Also a Mainframe Interface mnemonic.

Lo2 Low Phase 2. Inverted #2 of processor clock. 6,8 Sheet 6

U21-6

LREFREQ Low Refresh Request. Not used with current memory and 7,8 Sheet 8
analysis boards. When used, would allow the emulation pro- J2-29
cessor in the pod to be stopped for emulation memory refresh
cycles. Since no dynamic memory is now used, thislineis held
high. Also a Memory and Analysis Interface mnemonic.

LRESET Low Reset. Buffered emulation reset line. Goes low whenever 7,8 Sheet 7
areset is applied to the emulation processor. Also a Pod Inter- J4-27
face mnemonic.

LSEL Low Select. Input from mainframe I/0 board LSS0-9. Goes 2,3 Sheet 2
low when the mainframe processor selects this board. Also a P1-72

8-6




Model 64211A

Service
Table 8-1. Mnemonics (Cont’d)
. o Used On s
Mnemonic Definition Sheets ource

LSTB Low Strobe. Goes low during a mainframe processor read to 2,3 Sheet 2
allow the device addressed to drive the data bus. Goes low Pl1-64
during a write when bus data is valid. Also a Mainframe
Interface mnemonic.

LSTM Low Start Memory. Goes low when the mainframe processor 2,3 Sheet 2
initiates a memory cycle to indicate the address bus data is P1-63
valid. Also a Mainframe Interface mnemonic.

LSTREAD Low Status Register Read. Goes low when the mainframe 2,3 Sheet 3
processor reads the contents of the Microprocessor Pin Status U5b7-12
and Miscellaneous Status registers.

LSYNCCLK Low Synchronizer Clock. A negative edge clock for the syn- 6,8 Sheet 6
chronizer circuitry. U28-3

LUSER Low User. Goes low to indicate the current address on the 14,6 Sheet 4
emulation address bus is mapped to user memory. U27-1

LWBM Low write Background Memory. Goes low to enable writes to 1,3 Sheet 3
background memory. U80-4

LWDV Low Write Data Valid. Goes low during a memory or I/O write 46 Sheet 6
cycle when data on the emulation data bus is valid. Also a U51-6
Memory and Analysis Interface mnemonic.

LWRT Low Write. Goes low to indicate a mainframe processor write 2,3 Sheet 2
to the addressed device. Also a Mainframe Interface mnemonic P1-65

MEM Memory. Goes high to indicate the address on the emulation
address bus is valid. Used to clock the Start Jam Counter
flip-flop.

PFG Pre-Foreground. Goes high to indicate the background con- 6,7 Sheet 6
troller is going to change from background to foreground U50-9
mode.

PMOP Pre-Memory Operation. Goes high to indicate a read or write 47 Sheet 4
operation on user memory by the emulator will take place on U60-3
the next falling edge of LMEM2.

RDBKGSTB Read Background Strobe. Goes low to indicate the mainframe 46 Sheet 4
processor is performing a read of background memory. U61-15

READYEN Ready Enable. When high, allows emulation memory to gener- 3.5 Sheet 3
ate wait states for the 6802. When low, wait states are inhi- U78-11
bited. Not used with 6800.

R/W Read/Low Write. The emulation processor holds this line 6,78 Sheet 7
high for read operations and low for write operations. Also a J4-39
Pod Interface mnemonic.

SYNC Synchronize. Unused input from pod. Grounded in 6800 and 7,8 Sheet 7
6802. Also a Pod Interface mnemonic. J4-35

SYNCCLK Synchronizer Clock. Positive edge clock for synchronizer. 6,8 Sheet 6

U54-11
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Table 8-1. Mnemonics (Cont’d)

Model 64211A

ter. Not used with 6800 pod.

. - Used On
Mnemonic Definition Sheets Source

WRBKGSTB Write Background Strobe. Goes low to indicate a mainframe 3,5 Sheet 3
processor write to background memory. U78-6

XBKG Exit Background. One of four modes for the background Con- 4,6 Sheet 4
troller. Goes high when the controller is exiting the back- U59-6
ground mode and will enter the foreground mode on the next
opcode fetch.

Pod Interface Signals

AO0-15 Emulator Address bits 0-15. Input from emulation micropro- 1,7 Sheet 1
cessor in the pod to the address buffers U-8 and U11. Also an J1
Inter-schematic mnemonic.

BA Bus Available. Input from Emulation Microprocessor. Goes 7,8 Sheet 7
high to indicate a processor halt or wait state. Also an inter- J4-25
schematic mnemonic.

DELAY1 Delay 1. To allow for different delays for different processors 6,7 Sheet 7
the passive components for U23 are located in the emulator J4-38
pods. The delay set by the Delay 1 components is 227 nsec for
the inverted @1 clock. Also used as an Inter-Schematic
mnemonic.

DELAY2 Delay 2. Sets the 206 nsec delay for the inverted 2 clock. Also 6,7 Sheet 7
an Inter-schematic mnemonic. J4-42

EDo0-7 Emulation Data 0-7. Eight Bit wide bidirectional emulation 1 Sheet 1
data bus. J1

EFG Emulator Foreground. Goes high to indicate the emulation 7 Sheet 7
subsystem is running in the foreground memory. U14-3

EINT/EXT Emulator Internal/External Clock. Buffered INT/EXT sig- 7 Sheet 7
nal. Clock select signal sent to the pod from the mainframe U14-7
processor through the control register. When high the oscilla-
tor in the pod is enabled, when low the target system clock is
used.

ELBKG Emulator Low Background. Goes low to signal the pod that 7 Sheet 7
the system is in background mode. Ul14-5

ELREFREQ Emulator Low Refresh Request. Not used with current memory 7 Sheet 7
and analysis boards. When used, would provide for stopping U34-19
the emulator processor for an emulation memory refresh
cycle. Held high.

ELUSER Emulator Low User. Buffer control signal to emulator. Goes 1 Sheet 1
low when address on emulator address bus is mapped to user U14-18
memory space.

EMR Emulator Memory Ready. Buffered MR signal from the 6802 7 Sheet 7
emulator pod brought to the microprocessor pin status regis- J4-13
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Table 8-1. Mnemonics (Cont’d)

Service

- Used On

Mnemonic Definition Sheets Source

Eal Phase 1. Phase 1 of the emulator processor clock. Also used as 6,7 Sheet 7
an Inter-schematic mnemonic. J4-29

Ed2 Phase 2. Phase 2 of the emulator processor clock. Also used as 6,7 Sheet 7
an Inter-schematic mnemonic. J4-31

EPFG Emulator Pre-Foreground. Goes high to indicate the back- 7 Sheet 7
ground controller is going to change from background to fore- U14-16
ground mode.

EREADY Emulation Ready. Used to insert wait states in the emulator 7 Sheet 7
processor by blocking MR operation in the pod. Goes low to U26-11
inhibit operation. Not used in 6800 operation.

ETSC Emulator Three-State Control. A microprocessor pin status 7 Sheet 7
bit from the emulator pod. J4-15

I1D0,ID1 Identification Bits 0,1. Used to to detect what emulator pod is 3,7 Sheet 7
being used. For both the 6800 and the 6802 IDO is held high
and ID1 is grounded. Also Inter-schematic mnemonic.

LEHALT Low Emulation Halt. Goes low to request an emulator proces- 7 Sheet 7
sor halt. Ul14-14

LDEFIB Low Defibrilation. Goes low when the mainframe processor 2,7 Sheet 2
resets the emulation processor in the pod. Also an Inter-
schematic mnemonic.

LHALT Low Halt. A microprocessor pin status register bit. From pod 7 Sheet 7
emulator processor HALT pin. J4-17

LIACK Low Interrupt Acknowledge. Not used. Held high by internal 7 Sheet 7
pullup. J4-41

LIC Last Instruction Cycle. Not used. Grounded in 6800/6802 4,78 Sheet 4
pods. Also an Inter-schematic mnemonic.

LINHIB Low Inhibit. A low on this line inhibits emulation memory 6,7 Sheet 7
cycles independently from the memory mapper. The 6802 uses J4-23
this line to overlay 6802 internal RAM and to allow optional
writes to ROM space without a memory break occuring. Held
high in the 6800 pod. Also an Inter-schematic mnemonic.

LIRQ Low Interrupt Request. A processor status bit from the 6800 7 Sheet 7
pod to the microprocessor pin status register to indicate a J4-19
pending interrupt. Not used with the 6802.

LNMI Low Non-Maskable Interrupt. This is a microprocessor status 7 Sheet 7
bit which is used in the 6800 pod to indicate the emulator J4-21
processor is handling a non-maskable interrupt. In the 6802
pod this line is not connected.

LRESET Low Reset. Buffered emulation reset line. Goes low whenever 7,8 Sheet 7
a reset is is applied to the emulation processor. Also an Inter- J4-27

schematic mnemonic.
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R/W Read/Low Write. The emulation processor holds this line 6,78 Sheet 7
high for read operations and low for write operations. Also an J4-39
Inter-schematic mnemonic.

SYNC Synchronize. Unused input from pod. Grounded in 6800 and 7.8 Sheet 7
6802. Also an Inter-schematic mnemonic. J4-35

VMA Valid Memory Address. Inverted LVMA from the emulator 7 Sheet 7
processor. Goes high when the emulator processor placed a J4-33
valid memory address on the emulator address bus.

Mainframe Interface

LAO-7 Low Address 0-7. The low-order eight bits from the mainframe 2.3 Sheet 3
processor address bus. Also an Inter-schematic mnemonic. P1

LAS Low Address 8. The ninth bit from the mainframe address 2,3 Sheet 2
bus. Also an Inter-schematic mnemonic. P1-27

1.D0-7 Low Data 0-7. Bi-directional 8-bit data bus. Lower half of 16 2.3, Sheet 2
bit communications path from the mainframe processor to the P1
emulator control card. Also an Inter-schematic mnemonic.

LD8-15 Low Data 8-15. Bi-directional 8-bit data bus. Upper half of the 2 Sheet 2
16 bit communications path from the mainframe processor to P1
the emulator control card.

LIDEN Low Identification Enable. Goes low when the mainframe 2.3 Sheet 2
processor scans the ID codes of the cards on the mainframe P1-67
bus to enable each card to respond with its ID.

LIR1 Low Interrupt 1. Goes low to signal the mainframe processor 2 Sheet 2
when an emulator needs service. U42-6

LMSYN Low Memory Sync. Goes low to force the mainframe processor 2,3 Sheet 3
to wait for the curent read or write cycle to be completed by the U42-12
emulation subsystem. Also an Inter-schematic mnemonic.

LSEL Low Select. Input from mainframe (LSS0-9) I/O board. Goes 2.3 Sheet 2
low when the mainframe processor selects this board. Also P1-72
an Inter-schematic mnemonic.

LSTB Low Strobe. Goes low during a mainframe processor read to 2,3 Sheet 2
allow the selected device to drive the data bus. Goes low dur- P1-64
ing a mainframe processor read to indicate bus data is valid.

Also an Inter-schematic mnemonic.

LSTM Low Start Memory. Goes low when the mainframe processor 2.3 Sheet 2
initiates a memory cycleand address bus and bus data is P1-63
valid. Also an Inter-schematic mnemonic.

LWRT Low Write. Goes low to indicate a mainframe processor write 2,3 Sheet 2

to the selected device. Also an Inter-schematic mnemonic.
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L Used On
Mnemonic Definition Sheets Source
Memory and Analysis Interface

BA Bus Available. From the Emulation Microprocessor. Goes 7,8 Sheet 7
high to indicate a processor halt or wait state. Also a Pod J4-25
Interface, and an Inter-schematic mnemonic.

BAO0-7 Buffered Address 0-7. Used to access background and emula- 1,2,3,4,5 Sheet 1
tion memory. Also an Inter-schematic mnemonic. U-8

BAS8-15 Buffered Address 8-15. Used to access Background and emula- 1,2,4,8 Sheet 1
tion memory. Also an Inter-schematic mnemonic. U-11

BR/W Buffered Read/Low Write. A buffered R/W. This line is high 8 Sheet 8
for read and low for write operations. J4-39

FETCH Fetch. Goes high to indicate opcode prefetches. Not used with 8 Sheet 8
6800/6802. U28-6

HMAV High Memory Available. Goes high during ¢1 when the emu- 4,6 Sheet 6
lator is not using memory. Also an Inter-schematic mnemonic. U49-7

HREADY High Ready. Goes high when address referenced is mapped to 4,7 Sheet 4
emulation memory. Also an Inter-schematic mnemonic. J3-43

HUSER High User. Goes high when the current address on the emula- 1,4,6 Sheet 4
tion address bus is mapped to user memory. ALso an Inter- J3-49
schematic mnemonic.

LANAL Low Analysis. Goes high to store analysis data into the
. . . 6,8 Sheet 6
internal analysis board. Also used as an Inter-schematic U49:6
mnemonic.

LBKG Low Background. Goes low when the background controller 2,46,8 Sheet 4
enters the background mode. Also an Inter-schematic mnemonic. U59-3

LEBREAK Low Emulation Break. Goes low when the emulation bus 5,8 Sheet 8
requests a break of the emulation system. Also an Inter- J2-1
schematic mnemonic.

LEDO-7 Low Emulation Data 0-7. Lower 8 bits of emulation data to the 1,8 Sheet 1
memory and internal analysis cards. Also an Inter-schematic U4, Ub
mnemonic.

LEDS8-15 Low Emulation Data 8-15. Upper 8 bits of emulation data bus. 1,8 Sheet 1
Also an Inter-schematic mnemonic. Use, U7

LEWRT Low Emulator Write. Buffered emulator R/W signal. Goes low 4,7 Sheet 7
when the emulator is in a write cycle. Also an Inter-schematic U34-16
mnemonic.

LMBRKS Low Memory Break Status. Goes low when the Emulation 2,8 Sheet 8
Memory Board asserts a break. Also an Inter-schematic J2-33

mnemonic.
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Table 8-1. Mnemonics (Cont’d)
. _— Used On s
Mnemonic Definition Sheets ource
LREFREQ Low Refresh Request. Not used with current memory and 7,8 Sheet 8
analysis boards. When used, would allow the emulation pro- J2-29
cessor in the pod to be stopped for emulation memory refresh
cycles. Since no dynamic memory is now used, thislineis held
high. Also an Inter-schematic mnemonic.
LWDV Low Write Data Valid. Goes low during a memory or I/0 write 4,6 Sheet 6
cycle when data on the emulation data bus is valid. Also an U516

Inter-schematic mnemonic.
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8-7. COMPONENT LOCATOR.

8-8. The component locator provides the reference designators and locations for each replaceable part contained on
the printed circuit assembly. The component locator is provided as a fold-out drawing.

8-8. SCHEMATIC DIAGRAMS.

8-9. The schematic diagrams are presented as eight fold-out sheets using ANSI Standard Y32.14 symbols. A list of
standard reference designators and abbreviations is presented in Section VI of this manual. Table 8-2 describes the
techniques used in the development of the logic symbols. Table 8-3 describes other schematic symbols.
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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
E— N
u9s

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

FUNCTION BLOCK
[~ CTR DIV 16
—ﬁg | M1
M2 COMMON
1 OUTPUT
CONTROL-» G4 3,5CT=15 :j—»
INPUTS —10_IN G5 4,5CT= 0 DEPENDENCY
—L I s | —— NOTATION
__.2_: 2,3,5,6+/1,C7 <4 |
ARRAY 2,4,5,6-/1,C7 LEAST
ELEMENTS SIGNIFICANT
—[ - r/ ELEMENT
14
3 7D [0] —
4 7D M | 13
INPUTS — 5 = = 12 ~— OUTPUTS
6 7D 3] 1
MOST
SIGNIFICANT
ELEMENT

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

ARRAY ELEMENTS -All array elements are controlled by the control block as a function of the dependency notation.
Any array element isindependent of all other array elements. Unless indicated, the least 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 (shown in[]).

LS-09-81 - 1
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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 Ror 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) N Negate (compliments state)
C Control (permits action) R Reset Input
EN  Enable (permits action) S Set Input
G AND (permits action) \ OR (permits action)
M Mode (selects action) Zz Interconnection
X Transmission

LS-09-81 -2
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Table 8-2. Logic Symbols (Cont’d)

f\ Analog Signal
& AND
} { Bit Grouping

[> Buffer

| Compare
l> Dynamic

=1 Exclusive OR
L Hysteresis

? Interrogation

— Internal Connection

N g Inversio

n

O Negation

—%— Nonlogic Input/Output

<
>

vV

1 OR

Postpon

BG Borrow Generate
BI Borrow Input
BO Borrow Output
BP  Borrow Propagate
CG Carry Generate
Cl Carry Input
A) Adder
ALU Arithmetic Logic Unit
COMP  Comparator
DIv Divide By
= Equal To
BCD Binary Coded Decimal
BIN Binary
BUF Buffer
CTR Counter
DEC Decimal

Open Circuit (external resistor)

Open Circuit (external resistor)

Passive Pull Down (internal resistor)

Passive Pull Up (internal resistor)

ed

Shift Left (or down)

CO
CP
CT

DELAY and MULTIVIBRATORS

Iin

PM
e
NV

i

LABELS
Carry Output J J Input
Carry Propagate K K Input
Content P Operand
Data Input T Transition
Extension (input or output) + Count Up
Function - Count Down
MATH FUNCTIONS
> Greater Than
< Less Than
CPG Look Ahead Carry Generator
us Multiplier
P-Q Subtractor
CHIP FUNCTIONS
DIR Directional RAM Random Access Memory
DMUX  Demultiplexer RCVR  Line Receiver
FF Flip-Flop ROM Read Only Memory
MUX Multiplexer SEG Segment
OCT Octal SRG Shift Register

OTHER SYMBOLS

Shift Right (or up)

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

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

occur in the order read from left to right.

Used for factoring terms using algebraic
techniques.

()
[]

Information not defined.

Logic symbol not defined due to complexity.

Astable

Delay

Nonretriggerable Monostable
Nonvolatile

Retriggerable Monostable

LS-09-81 -3

8-16



Model 64211A

Table 8-3. Schematic Diagram Notes

Service

r————"

|

ETCHED CIRCUIT BOARD (925)

FRONT PANEL MARKING

REAR-PANEL MARKING

MANUAL CONTROL

SCREWDRIVER ADJUSTMENT

ELECTRICAL TEST POINT

TP (WITH NUMBER)

NUMBERED WAVEFORM

NUMBER CORRESPONDS TO P

ELECTRICAL TEST POINT NO. IO
NC

LETTERED TEST POINT cwW

NO MEASUREMENT AID
PROVIDED

[ T )

WIRE COLORS ARE GIVEN

BY NUMBERS IN PARENTHESES
USING THE RESISTOR COLOR
CODE

(925) IS WHT-RED-GRN |

(

0- BLACK 5- GREEN
1- BROWN 6 - BLUE
2-RED 7-VIOLET
3- ORANGE 8- GRAY
4- YELLOW 9-WHITE

OPTIMUM VALUE SELECTED
AT FACTORY, TYPICAL
VALUE SHOWN; PART MAY
HAVE BEEN OMITTED.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

MICROPROCESSOR

PART OF

NO CONNECTION

CLOCKWISE END OF VARIABLE
RESISTOR

COMMON CONNECTIONS. ALL LIKE-DESIGNATED POINTS ARE CONNECTED.

NUMBER ON WHITE BACKGROUND = OFF-PAGE CONNECTION.
LARGE NUMBER ADJACENT = SERVICE SHEET NUMBER FOR OFF-PAGE CONNECTION.

CIRCLED LETTER = OFF-PAGE CONNECTION BETWEEN PAGES OF SAME SERVICE

SHEET.

INDICATES SINGLE SIGNAL LINE

NUMBER OF LINES ON A BUS

S JJJ)))

STD-20-09-81
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Figure 8-3.
Service Sheet 2, Mainframe Interface Logic
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Service Sheet 3, Background Memory Controller
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Figure 8-5.
Service Sheet 4, Jam and Foreground Memory Control
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Service Sheet 5, Illegal Opcode Detector
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Model 64211A

Service
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Figure 8-7.
Service Sheet 6, Emulator Synchronizer
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Model 64211A

Service
MmO aT ATl ey
l— — — ——————————— —— — ———— — — et N} (1\/‘\/% ¢ NAAANAA NN — — ——————— — — ———————— —— — ———— — — o————— — — o————— — — o————— — — —————————— —— — e—— — o— ——— a— —— to—————— .|
Ja — - <444 ~ 444
- =1 N
| 6800 CONTROL BOARD (64211 -66502 ) ol LB L N l
CpRRl R ol | |l
| ) ] e = EEEEREER I ICS ON THIS SCHEMATIC
“EEMEEEErT i et o REF. DES.[HP PART NO.| MFR. PART NQ.
9
1 U14,U34 | 1820-1624 745241
2 u72-15 @ LDEF 1B u21 1820-0688 74520
R3 4 uz2 1820-1130 745133
1K | T EN1 uz6 1820-1443 74532
+5 | T EN? - uz8 1820-0681 74500
- P/0 I—- 3 R/ZW 32%-135 6,8 u29,Us1 | 1820-0631 74564
14 u3o 1820-1367 74508
4 ueo-3 (xx)—EEE i T piv}ie & SYNC uis-2 8 u32 1820-1322 74502
I HALTR [ & Frpivi-id ; l U45,Us2 | 1820-1633 745240
ur2-16 (co)—L 13 "roevi—1 DELAYZ c16,R4 6 us3 1820-0633 74574
15 5 ' ues 1820-0685 74510
Tb2v -
I 2 urz-13 (poy—INIZEXT 7 freovb3 [ ¢ DELAYL c14,R2 6 I u71 1820-1397 7405374
LBKEP 9 3 £fi2 .
4 wure-s (22 I — uz3-12 6
H R E A D Y N v‘v‘v A'AYA' . VAVAV ‘v‘v‘v
4 343 (BA 3 ‘)uzso\ 1 e - == v23-4 6
2 ure-g (po—TEADY EN 2 o v 2A s2-31 8
PIN STATUS —
P1 2 PARTS ON THIS SCHEMATIC
P/0 - REGISTER (
I Lluss | . v ooFF €3-c9,C11-C13,C18,C21-C25,028,C29
+5 AW 1 e C31-C47,C49,C51,C52,C54-C56,C59-C64
ol EN Br) u27-6 8 ang
REF
| 8 ues (s0)LReFRED ; o1 [ HIDE Bo) U24-13 8 I U14-U16,U21,U22,U26,U28,U32,U34
. LSTREAD 8 1 9 D4, U39,U45,U64,U52,U53,U69,U71
3 wus7-12 (R . Jeor A3)U43-10 6 2 ; g 2 LIDD BR) U13-13 8
CLK 3 4 S LD6 A
6 wusz-16 (2 21 Ue9B ‘ 3 ; g 5 07 100 aR) uss-2 3
4 uso-s (pc)—FEE J 8 1o v LDO LRESET
17 <1 Y] B0) us3i-2 8
14 | Lp2
v
13 v 12 103 [_L
| - |
.
| 1 3 A (@) oo 8 | IC POWER SUPPLY
3 = 3 CONFIGURATIONS
1 AD-15 16 4 | U46B 4
U8, u11 @ ~ /) LBA 1 1+5_20]U14,34,45, +5_16]
1 12 10] 52,71 g| va2i
L g — & —
A u4eA 3 = LINHIB @ ua3-10 8
y3 | usso 1 2| ) R
I | 1514 |U22,26,28-32,
o1 7] 53,69
l 8 U3s-1s @ 10 ] [ GG) uss-4 3 N
- | 9 I
AQ 13 1 .
: Al 1 ~ 1o | usoc
A2 10 | uz21B 8 L/
A3 9 ]
P/0 U39 13 ~N 1
1 AN 8 11 9
8 uas-16 @ L10 - +5 oy e ., | u3o0) z 11 U304 )—3___LEIACK @ j2-42 8
1z us4 usos)}—E L el
NV SE— 13 ) 7 4 11
| e IR = 1 o |
A& 3 T b2 3 ] 13 U3l 8 LINY @ vig-i2 8
q
| \—A8 A , |uses 3 l
N_A10 5 / S
A1l 4 ~ 2 8
3 JTENL . u32-8
N___A12 3 4
AL3 2 % P/0 u27-11
A4 L 3 18 HERD uees S
N__A1S D Lyl —¢ E) U17-3 ¢
| 1 LEWRT CH) J3-45 4
l 13
[~ aVu -
| 4 ussun (D)o | T O 1w [ g g |u2e0 vae-e 1|
12
D
| 6 uso-s (ne)—MEM 112 us3 I
8 u3s-7 PULLUP 5
4 uss-11 (pey—UAM :
——— e T uSER CONTROLS AND PIN STATUS REGISTER Ve | g7
Figure 8-8.

Service Sheet 7, Emulator Selection and Control
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Model 64211A Service
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Service Sheet 8, Emulator Memory Control
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Product Line Sales/Support Key

Key Product Line

A Analytical

CM Components

C  Computer Systems

CP Computer Systems Primary Service Responsible Otfice (SRO)

CS Computer Systems Secondary SRO
E  Electronic Inst ts & M

Q.

M Medical Products

MP Medical Products Primary SRO

MS Medical Products Secondary SRO
P Personal Computing Products

* Sales only for specific product line

Support only for specific product line

IMPORTANT: These symbols designate general product line capability. They do not
insure sales or support availability for all products within a line, at all locations.

Contact your local sales office for inf

dino 1,

support is available for specific products.

HP distributors are printed in italics.

ANGOLA

Telectra

Empresa Técnica de Equipamentos
Eléctricos, SARL.

R. Barbosa Rodrigues, 41-1DT.
Caixa Postal 6487

LUANDA

Tel: 35515,355 16

A EMP

ARGENTINA
Hewlett-Packard Argentina S.A.
Avenida Santa Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 798-5735, 792- 1293
Telex: 122443 AR CIGY

Cable: HEWPACKARG

AECPP

Biotron S.A.C.l.y.M

Avenida Paseo Colon 221

9 Piso

1399 BUENOS AIRES

Tel: 30-4846, 30- 1851, 30-8384
Telex: (33)17595 BIONAR
Cable: BIOTRON Argentina

M

Fate S.A. Electronica
Bartolomeu Mitre 833
1036 BUENOS AIRES

Tel: 74-41011, 74-49277,
74-43459

Telex: 18137, 22754

P

AUSTRALIA

Adelaide, South Australia
Pty. Ltd.

Hewlett-Packard Australia Pty.Ltd.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide

A* .CM,CSEMSP

Brisbane, Queensland
Office

Hewlett-Packard Australia Pty.Ltd.
5th Floor

Teachers Union Building
495-499 Boundary Street
SPRING HILL, Queensland 4000
Tel: 229-1544

Telex: 42133

Cable: HEWPARD Brisbane
A.CM,CS,E.MS,P

g g locations where HP

Canberra, Australia Capital
Office

Hewlett-Packard Australia Pty.Ltd.
121 Wollongong Street

FYSHWICK, A.C.T. 2069

Tel: 804244

Telex: 62650

Cable: HEWPARD Canberra
A*.CM,CS,EMSP

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

BLACKBURN, Victoria 3130

Tel: 89-6351

Telex: 31-024

Cable: HEWPARD Melbourne
A,CM,CP.EMS P

Perth, Western Australia
Office

Hewlett-Packard Austalia Pty.Ltd.
141 Stirling Highway

NEDLANDS, W.A. 6009

Tel: 386-5455

Telex: 93859

Cable: HEWPARD Perth
A.CM,CSEMS,P

Sydney, New South Wales
Office

Hewlett-Packard Australia Pty.Ltd.
17-23 Talavera Road

NORTH RYDE, N.S.W. 2113

P.0. Box 308

Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
A,CM,CPEMSP

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grottenhofstrasse 94
Verkaufsburo Graz

8052 GRAZ

Tel: 21-5-66

Telex: 32375

CMC*E*

Hewlett-Packard Ges.m.b.h.
Webhlistrasse 29

P.0. Box 7

A-1205 VIENNA

Tel: (222) 35-16-210
Telex: 135823/135066
A,CM,CP.EMS P

BAHRAIN
Green Salon
P.O. Box 557
BAHRAIN

Tel: 5503
Telex: 88419
P

Wael Pharmacy

P.O. Box 648
BAHRAIN

Tel: 54886, 56123
Telex: 8550 WAEL GJ
M

BELGIUM

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

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A.CM,CP.EMPP

BRAZIL

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

Alameda Rio Negro, 750
ALPHAVILLE 06400 Barueri SP
Tel: 421-1311

Telex: 011 23602 HPBR-BR
Cable: HEWPACK Sao Paulo
A,CM,CP.EMS

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

Avenida Epitacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tel: 286-0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
ACMEMSP*

BURUNDI
Typomeca S.P.R.L.
B.P. 553
BUJUMBURA

Tel: 2659

P

CANADA

Alberta

Hewlett-Packard (Canada) Ltd.
210, 7220 Fisher Street S.E.
CALGARY, Alberta T2H 2H8
Tel: (403) 253-2713

Telex: 610-821-6141
ACM,CP,E* MSP*
Hewlett-Packard (Canada) Lid.
11620A-168th Street
EDMONTON, Alberta T5M 3T9
Tel: (403) 452-3670

Telex: 610-831-2431
A.CM,CPEMSP*

British Columbia
Hewlett-Packard (Canada) Ltd.
10691 Shellbridge Way
RICHMOND, British Columbia
VBX 2W7

Tel: (604) 270-2277

Telex: 610-922-5059
ACM,CP,E* MSP*

Manitoba

Hewlett-Packard (Canada) Ltd.
380-550 Century Street
WINNIPEG, Manitoba R3H QY1
Tel: (204) 786-6701
ACM,CSEMSP*

Nova Scotia

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

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 326
Tel: (902) 469-7820

Telex: 610-271-4482

CM,CP.E* MS,P*

Ontario

Hewlett-Packard (Canada) Ltd.
552 Newbold Street

LONDON, Ontario N6E 2S5

Tel: (519) 686-9181

Telex: 610-352-1201
ACM,CSE* MSP*
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246
A.CM,CPEMPP
Hewlett-Packard (Canada) Ltd.
1020 Morrison Drive

OTTAWA, Ontario K2H 8K7
Tel: (613) 820-6483

Telex: 610-563-1636
ACM,CP,E* MSP*

Quebec

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232

Telex: 610-422-3022
ACM,CPEMPP*

CHILE

Jorge Calcagni y Cia. Ltda.
Arturo Burhle 065
Casilla 16475
SANTIAGO 9

Tel: 220222

Telex: JCALCAGNI
ACMEM

Olympia (Chile) Ltd.
Rodrico de Araya 1045
Casilla 256-V
SANTIAGO 21

Tel: 25-50-44

Telex: 40-565

CP

COLOMBIA
Instrumentacion

H. A. Langebaek & Kier S.A.
Apartado Aéreo 6287
BOGOTA 1, D.E.
Carrera 7 No. 48-75
BOGOTA, 2 D.E.

Tel: 287-8877

Telex: 44400

Cable: AARIS Bogota
ACMEMP

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

Cable: GALGUR

CMEM

CYPRUS

Telerexa Ltd.

P.O. Box 4809

14C Stassinos Avenue
NICOSIA

Tel: 45628

Telex: 2894

EMP

CZECHOSLOVAKIA
Hewlett-Packard

Obchoani Zastupitelstvi v CSSR
Post. schranka 27

CS-118 01 PRAHA 011

Tel: 66-296

Telex: 121353 IHC

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
A,CM,CP.EMS,P
Hewlett-Packard A/S
Navervej 1

DK-8600 SILKEBORG
Tel: (06) 82-71-66
Telex: 37409 hpas dk
CM,CS.E

ECUADOR

CYEDE Cia. Ltda.

P.0. Box 6423 CCI
Avenida Eloy Alfaro 1749
auito

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
Cable: CYEDE-Quito
ACMEP

Hospitalar S.A.

Casilla 3590

Robles 625

auito

Tel: 545-250, 545-122
Cable: HOSPITALAR-Quito
M

EGYPT

Samitro

Sami Amin Trading Office
18 Abdel Aziz Gawish
ABDINE-CAIRO

Tel: 24-932

P

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

CAIRO

Tel: 23-829

Telex: 93830

EM

Informatic For Computer Systems
22 Talaat Harb Street

CAIRO

Tel: 759006

Telex: 93938 FRANK UN

c

EL SALVADOR
IPESA

Boulevard de los Heroes
Edificio Sarah 1148
SAN SALVADOR

Tel: 252787
ACCMEP

FINLAND
Hewlett-Packard Oy
Revontulentie 7
SF-02100 ESPOO 10
Tel: (90) 455-0211
Telex: 121563 hewpa sf
A,CM,CPEMS,P

FRANCE
Hewlett-Packard France
Le Ligoures

Bureau de Vente de
Aix-en-Provence

Place Romée de Villeneuve
F-13090 AiX-EN-PROVENCE
Tel: (42) 59-41-02

Telex: 410770F
A.CM,CSEMSP*

FRANCE (Cont.)
Hewlett-Packard France
Boite Postale No. 503
F-25026 BESANCON

28 Rue de la Republique
F-25000 BESANCON

Tel: (81) 83-16-22

CM

Hewilett-Packard France
Bureau de Vente de Lyon
Chemin des Mouilles
Boite Postale No. 162
F-69130 ECULLY Cédex
Tel: (78) 33-81-25
Telex: 310617F
A,CM,CP.EMP
Hewlelt-Packard France
Immeuble France Evry
Tour Lorraine

Boulevard de France
F-91035 EVRY Cédex

Tel: (60) 77-96-60

Telex: 692315F

CM.E

Hewlett-Packard France
5th Avenue Raymond Chanas
F-38320 EYBENS

Tel: (76) 25-81-41

Telex: 980124 HP GRENOB EYBE
CM,CS

Hewlett-Packard France
Bétiment Ampére

Rue de la Commune de Paris
Boite Postale 300
F-93153 LE BLANC MESNIL
Tel: (01) 865-44-52
Telex: 211032F
CM,CP.EMS
Hewlett-Packard France
Le Montesquieu

Avenue du President JF Kennedy
F-33700 MERIGNAC

Tel: (56) 34-00-84

Telex: 550105F
CM,CP.E.MS
Hewlett-Packard France
32 Rue Lothaire

F-57000 METZ

Tel: (87) 65-53-50
CM,CS

Hewiett-Packard France
F-91947 Les Ulis CédexORSAY
Tel: (1) 907-78-25

Telex: 600048F
A.CM,CPEMPP
Hewlett-Packard France
Paris Porte-Maillot 13, 15 25
Boulevard De L'Amiral Bruix
F-75782 PARIS Cédex 16
Tel: (01) 502-12-20
Telex: 613663F
CM,CP,MS P
Hewlett-Packard France

2 Aliee de la Bourgonette
F-35100 RENNES

Tel: (99) 51-42-44

Telex: 7409 12F
CM,CS,EMSP*
Hewlett-Packard France

4 Rue Thomas Mann
Boite Postale 56

F-67200 STRASBOURG
Tel: (38) 28-56-46

Telex: 89014 1F
CM,CSEMSP*

Hewlett-Packard France
20 Chemin de la Cépiére
F-31081 TOULOUSE Cédex
Tel: (61) 40-11-12

Telex: 531639F
ACM,CSEP*
Hewlett-Packard France
Bureau de Vente de Lille
Immeuble Péricentre

Rue Van Gogh

F-59650 VILLENEUVE D'ASQ
Tel: (20) 91-41-25

Telex: 160124F
CM,CS.EMSP*

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Technisches Buro Berlin
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030) 24-90-86

Telex: 018 3405 hpbin d
ACM,CS.EXMP
Hewlett-Packard GmbH
Technisches Buro Bublingen
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (07031) 667-1

Telex: 07265739 bbn or 07265743
A,CM,CP,E,MP.P
Hewlett-Packard GmbH
Technisches Buro Dusseldorf
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 5971-1

Telex: 085/86 533 hpdd d
A,CM,CPEMS,P
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 FRANKFURT 56

Tel: (0611) 50-04-1

Telex: 04 13249 hpfim d
A.CM,CP.EMPP
Hewlett-Packard GmbH
Technisches BUro Hamburg
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1

Telex: 21 63 032 hphh d
A,CM,CP.EMS,P
Hewlett-Packard GmbH
Technisches BUro Hannover
Am Grossmarkt 6

D-3000 HANNOVER 91

Tel: (0511) 46-60-01
Telex: 092 3259
A.CM,CSEMS,P
Hewlett-Packard GmbH
Technisches Buro Mannheim
Rosslauer Weg 2-4

D-6800 MANNHEIM

Tel: (621) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Technisches Buro Neu Ulm
Messerschmittstrasse 7
D-7910 NEU ULM

Tel:

Telex:

CE

Hewlett-Packard GmbH
Technisches Buro Nurnberg
Neumeyerstrasse 90
D-8500 NURNBERG

Tel: (0911) 56-30-83
Telex: 0623 860
CM,CS.EMS,P

Hewlett-Packard GmbH
Technisches Buro Munchen
Eschenstrasse 5

D-8021 TAUFKIRCHEN

Tel: (089) 6117-1

Telex: 0524985
A,CM,CP.EMS P

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM

Chesire WA14 1NU
Tel: (061) 928-6422
Telex: 668068
ACEM
Hewlett-Packard Ltd.
Oakfield House, Oakfield Grove
Clifton

BRISTOL BS8 2BN

Tel: 36806

Telex: 444302

P

Hewlett-Packard Ltd.
14 Wesley Street
CASTLEFORD
Yorkshire WF10 1AE
Tel: (0977) 550016
Telex: 5557355

C

Hewlett-Packard Ltd.
Fourier House
257-263 High Street
LONDON COLNEY
Herts., AL2 1HA

Tei: (0727) 24400
Telex: 1-8952716
CE

Hewlett-Packard Ltd
Tradax House, St. Mary’s Walk
MAIDENHEAD
Berkshire, SL6 1ST
Tel: (0628) 39151
EP

Hewlett-Packard Ltd.
308/314 Kings Road
READING, Berkshire
Tel: 61022

Telex: 84-80-68
CM,P
Hewlett-Packard Ltd.
Quadrangle

106-118 Station Road
REDHILL, Surrey

Tel: (0737) 68655
Telex: 947234 C.E

Hewlett-Packard Ltd.
Westminster House

190 Stratford Road
SHIRLEY, Solihull

West Midlands B30 3BJ
Tel: (021) 7458800
Telex: 339105

C

Hewlett-Packard Ltd.
King Street Lane
WINNERSH, Wokingham
Berkshire RG11 5AR
Tel: (0734) 784774
Telex: 847178
ACEM

GREECE

Kostas Karaynnis

8 Omirou Street

ATHENS 133

Tel: 32-30-303, 32-37-371
Telex: 21 59 62 RKAR GR
EMP

“Plaiso”

G. Gerados

24 Stournara Street
ATHENS

Tel: 36-11-160
Telex: 21 9492

P

GUATEMALA

IPESA

Avenida Reforma 3-48

Zona 9

GUATEMALA CITY

Tel: 316627, 314786, 664715
Telex: 4192 Teletro Gu
AC.CMEMP

HONG KONG

Hewlett-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: HP ASIA LTD Hong Kong
ECPP

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

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company Inc.
Hafnarnvoli- Tryggvagotu
P.0. Box 895

IS-REYKJAVIK

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

M

INDIA

Blue Star Ltd.
Bhavdeep

Stadium Road
AHMEDABAD 380 014
Tel: 42932

Telex: 012-234
Cable: BLUEFROST
E

Blue Star Ltd.

11 Magarath Road
BANGALORE 560 025
Tel: 55668

Telex: 0845-430
Cable: BLUESTAR
ACMCE

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: 422-6 155
Telex: 011-4093
Cable: FROSTBLUE
ACMCEM

Blue Star Lid.

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

Blue Star Ltd.

Meenakshi Mandiram
XXXXV/1379-2 M. G. Road
COCHIN 682-016

Tel: 32069

Telex: 085-514

Cable: BLUESTAR

e

Blue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Ltd.

Bhanaari House, 7th/8th Floors
91 Nehru Place

NEW DELHI 110 024

Tel: 682547

Telex: 031-2463

Cable: BLUESTAR
ACM,C.EM

Blue Star Ltd.

1-1-117/1 Sarojini Devi Road
SECUNDERABAD 500 033
Tel: 70126

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Ltd.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013

Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

E

INDONESIA

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

Jin. Abaul Muis 62
JAKARTA

Tel: 373009

Telex: 31146 BERSAL IA
Cable: BERSAL JAKARTA
ACEMP

BERCA Indonesia P.T.
P.O. Box 174/Sby.

J.L. Kutei No. 11
SUBAEE-SURABAYA

Tel: 68172

Telex: 31146 BERSAL SD
Cable: BERSAL-SURABAYA
A" EMP

IRAQ

Hewlett-Packard Trading S.A.
Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 2455 HEPAIRAQ IK

cP

IRELAND
Hewlett-Packard ireland Ltd.
Kestrel House
Clanwilliam Court
Lower Mount Street
DUBLIN 2, Eire

Tel: 680424, 680426
Telex: 30439
ACCMEMP

Cardiac Services Ltd.
Kilmore Road

Artane

DUBLIN 5, Eire

Tel: (01) 351820
Telex: 30439

M

]
@

ISRAEL

Electronics Engineering Division
Motorola Israel Ltd.

16 Kremeneltski Street

P.0. Box 25016

TEL-AVIV 67899

Tel: 338973

Telex: 33569 Molil IL

Cable: BASTEL Tel-Aviv
ACMCEMP

ITALY

Hewlett-Packard ltaliana S.p.A.
Traversa 99C

Giulio Petrone, 19

1-70124 BARI

Tel: (080) 41-07-44

M

Hewlett-Packard Htaliana S.p.A.
Via Martin Luther King, 38/111
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CM,CS.E.MS

Hewlett-Packard Italiana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

CpP

Hewlett-Packard ltaliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVLIGLIO
Tel: (2) 903691

Telex: 334632
A,CM,CP.EMPP
Hewlett-Packard Italiana S.p.A.
Via Nuova san Rocco A
Capodimonte, 62/A

1-80131 NAPOLI

Tel: (081) 7413544
ACMCSE

Hewlett-Packard ltaliana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGLI

Tel: (010) 68-37-07 E,.C
Hewlett-Packard ltaliana S.p.A.
Via Turazza 14

1-35100 PADOVA

Tel: (49) 664888

Telex: 430315

A.CM,CS EMS
Hewlett-Packard Italiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA

Tel: (06) 54831

Telex: 610514
ACMCSEMSP*
Hewlett-Packard ltaliana S.p.A.
Corso Giovanni Lanza 94
1-10133 TORINO

Tel: (011) 682245, 659308
Telex: 221079

CM,CS.E

JAPAN
Yokogawa-Hewlett-Packard Lid.
Inoue Building

1348-3, Asahi-cho

ATSUGI, Kanagawa 243

Tel: (0462) 24-0451

CM,C* E
Yokogawa-Hewlett-Packard Ltd.
3-30-18 Tsuruya-cho
Kanagawa-ku, Yokohama-Shi
KANAGAWA, 221

Tel: (045) 312-1252

Telex: 382-3204 YHP YOK
CM,CSE

Yokogawa-Hewlett-Packard Ltd.
Sannomiya-Daiichi Seimei-Bldg. 5F
69 Kyo-Machi lkuta-Ku

KOBE CITY 650 Japan

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi Yasoji Bidg 4F
4-3 Chome Tsukuba
KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CM,CS.E
Yokogawa-Hewlett-Packard Lid.
Mito Mitsui Building

4-73, San-no-maru, 1-chome
MITO, Ibaragi 310

Tel: (0292) 25-7470

CM,CSE
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei Bldg.

11-2 Shimo-sasajima-cho
Nakamura-ku

NAGOYA, Aichi 450

Tel: (052) 581-1850
CM,CS,EMS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg., 4th Floor

5-4-20 Nishinakajima, 5-chome
Yodogawa-ku, Osaka-shi
0SAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
ACM,CPEMPP*
Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi 3-chome
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
ACM,CPEMPP*

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
EMP

KOREA

Samsung Electronics
4759 Shinkil, 6 Dong
Youngdeungpo-Ku,
SEOUL

Tel: 8334311, 8334312
Telex: SAMSAN 27364
ACEMP

KUWAIT

Al-Khalidya Trading & Contracting
P.0. Box 830 Safat
KUWAIT

Tel: 42-4910, 41-1726
Telex: 2481 Areeg kt
AEM

Pholto & Cine Equipment
P.0. Box 270 Safat
KUWAIT

Tel: 42-2846, 42-3801
Telex: 2247 Matin

P

LUXEMBOURG

Hewlett-Packard Bzigium S.A/N.V.

Blvd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CM,CP.EMPP

SALES & SUPPORT OFFICES

Arranged alphabetically by country

MALAYSIA
Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

Suite 2.21/2.22
Bangunan Angkasa Raya
Jalan Ampang

KUALA LUMPUR

Tel: 483544

Telex: MA31011
ACPEMP*

Protel Engineering

Lot 319, Satok Rd.

P.0. Box 1917

KUCHING, SARAWAK

Tel: 535-44

Telex: MA 70904 Promal
Cable: Proteleng

AEM

MEXICO

Hewlett-Packard Mexicana, S.A. de
cVv.

Avenida Periferico Sur No. 6501
Tepepan, Xochimilco

MEXICO CITY 23, D.F.

Tel: (905) 676-4600

Telex: 017-74-507

ACPEMSP

Hewlett-Packard Mexicana, S.A. de
CV.

Rio Volga 600

Colonia del Valle

MONTERREY, N.L.

Tel: 78-42-93, 78-42-40, 78-42-41
Telex: 038-410

o}

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA

Tel: 3041-82, 3068-38
Telex: 23051, 22822
E

Gerep

2 rue d’Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Van Heuven Goedhartiaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL1080 AR AMSTELVEEN

Tel: (20) 47-20-21

Telex: 13 216

A,CM,CP.EMP P
Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPPELLE, A/D liessel
P.0. Box 41

NL2900 AA CAPELLE, ljssel

Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
ACM,CP

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
169 Manukau Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 68-7159

Cable: HEWPACK Auckland
CM,CS.EP*

Hewlett-Packard (N.Z.) Ltd.

4-12 Cruickshank Street

P.0. Box 9443

Kilbirnie, WELLINGTON 3

Tel: 877-199

Cable: HEWPACK Wellington
CM,CPEP

Northrop Instruments & Syslems
Lid.

Eden House, 44 Khyber Pass Road
P.0. Box 9682

Newmarket, AUCKLAND

Tel: 794-091

AM

Northrop Instruments & Syslems
Ltd

Terrace House, 4 Oxford Terrace
P.0. Box 8388

CHRISTCHURCH

Tel: 64-165

AM

Northrop Instruments & Syslems
Ltd.

Sturdee House

85-87 Ghuznee Street

P.0. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NIGERIA

The Electronics Instrumentations
Ltd.

N6B/S70 Oyo Road

Oluseun House

P.M.B. 5402

IBADAN

Tel: 461577

Telex: 31231 TEIL NG

AEMP

The Electronics Instrumentations
Lid.

144 Agege Molor Road, Mushin
P.0. Box 6645

Mushin, LAGOS

AEMP

NORTHERN IRELAND
Cardiac Services Company
95A Finaghy Road South
BELFAST BT 10 0OBY

Tel: (0232) 625-566

Telex: 747626

M

NORWAY
Hewlett-Packard Norge A/S
Folke Bernadottesvei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (BERGEN)
Tel: (05) 16-55-40

Telex: 16621 hpnas n
CM,CSE

Hewlett-Packard Norge A/S
Oesterndalen 18

P.0. Box 34

N-1345 OESTERAAS

Tel: (02) 17-11-80

Telex: 16621 hpnas n

A* CM,CPEMSP

OMAN

Khimjl Ramdas

P.O. Box 19

MUSCAT

Tel: 72-22-17, 72-22-25

Telex: 3289 BROKER MB MUSCAT
P

PAKISTAN

Mushko & Company Ltd.
10, Bazar Road

Sector G-6/4

ISLAMABAD

Tel: 28624

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Lid.
Oosman Chambers
Abdullah Haroon Road
KARACHI 0302

Tel: 511027, 512927
Telex: 2894 MUSHKO PW
Cable: COOPERATOR Karachi
AEMP

PANAMA

Elecirénico Balboa, S.A.
Apartado 4929

Panama 5

Calle Samuel Lewis
Edificio "Alfa” No. 2
CIUDAD DE PANAMA

Tel: 64-2700

Telex: 3480380

Cable: ELECTRON Panama
ACMEMP

Folo Internacional, S.A.
P.0. Box 2068

Free Zone of Colon
COLON 3

Tel: 45-2333

Telex: 3485126

Cable: IMPORT COLON/Panama
P

PERU

Cémpania Electro Médica S.A.
Los Flamencos 145, San Isidro
Casilla 1030

LIMA 1

Tel: 41-4325

Telex: Pub. Booth 25424 SISIDRO
Cable: ELMED Lima

ACMEMP

PHILIPPINES

The Online Advanced Systems
Corporation

Rico House, Amorsolo Cor. Herrera
Street

Legaspi Village, Makali

P.O. Box 1510

Melro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACEM

Electronic Specialists and
Proponents Inc.

690-8 Epifanio de los Santos
Avenue

Cubao, QUEZON CITY

P.0. Box 2649 Manila

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 742-40287

P

POLAND

Buro Informasji Technicznej
Hewilett-Packard

Ul Stawki 2, 6P

PLO0-950 WARSZAWA

Tel: 39-59-62, 39-67-43
Telex: 812453 hepa pl



PORTUGAL
Telectra-Empresa Técnica de
Equipmentos Eléctricos S.a.r.l.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

ACEP

Mundinter

Intercambio Mundial de Comércio
S.arl

P.0. Box 2761

Avenida Antonio Augusto de Aguiar
138

P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

PUERTO RICO
Hewlett-Packard Puerto Rico
P.O. Box 4407

CAROLINA, Puerto Rico 00630
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico 00924
Tel: (809) 762-7255

Telex: 345 0514

ACP

QATAR

Nasser Trading & Contracling
P.O. Box 1563

DOHA

Tel: 22170

Telex: 4439 NASSER

M

Scitecharabia

P.0. Box 2750
I'DOHA

Tel: 329515

Telex: 4806 CMPARB
P

ROMANIA

Hewlelt-Packard Reprezentanta
Boulevard Nicolae Balcescu 16
BUCURESTI

Tel: 130725

Telex: 10440

SAUDI ARABIA

Modern Electronic Establishment
P.O. Box 193

AL-KHOBAR

Tel: 44-678, 44-813

Telex: 670136

Cable: ELECTA AL-KHOBAR
CEMP

Modern Electronic Eslablishment
P.0. Box 1228, Baghdadiah Street
JEDDAH

Tel: 27-798

Telex: 401035

Cable: ELECTA JEDDAH

CEMP

Modern Electronic Establishment
P.0. Box 2728

RIYADH

Tel: 62-596, 66-232

Telex: 202049

CEMP

SCOTLAND
Hewlett-Packard Ltd.
Royal Bank Buildings
Swan Street

BRECHIN, Angus, Scotland
Tel: 3101, 3102

CM,CS

Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
GB-Scotland

Tel (031) 3311000
Telex: 72682

ACMEM

SINGAPORE
Hewlett-Packard Singapore (Pty.)
Ltd.

P.0. Box 58 Alexandra Post Office
SINGAPORE, 9115

6th Floor, Inchcape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGSO RS 34209
Cable: HEWPACK, Singapore
ACPEMSP

SOUTH AFRICA
Hewlett-Packard South Africa (Pty.)
Ld

P.0. Box 120

Howard Place

Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7450

Tel: 53-7955, 53-7956, 53-7957
Telex: 57-0006

A.CM,CS.EMS,P

Hewlett-Packard South Africa (Pty.)
Ltd.

P.0. Box 37066

Overport

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
CM,CS

Hewlett-Packard Sputh Africa (Pty.)
Ltd.

P.0. Box 33345

Glenstantia 0010 TRANSVAAL

1st Floor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA Tel: 98-1126 or 98-1220
Telex: 32163

CE

Hewlett-Packard South Africa (Pty.)
Lid.

Daphny Street

Private Bag Wendywood

SANDTON 2144

Tel: 802-5111, 802-5125

Telex: 89-84782

Cable: HEWPACK Johannesburg
ACM,CP.EMS P

SPAIN

Hewlett-Packard Espafiola S.A.
c/Entenza, 321

E-BARCELONA 29

Tel: (3) 322-24-51, 321-73-54
Telex: 52603 hpbee
ACM,CP.EMS P

Hewlett-Packard Espafola S.A.
c/San Vicente S/N

Edificio Albia I,7 B

E-BILBAO 1

Tel: (944) 423-8306, 423-8206
A,CM.E.MS

Hewlett-Packard Espafiola S.A.
Calle Jerez 3

E-MADRID 16

Tel: 458-2600

Telex: 23515 hpe
A.CM.EMP.P

SALES & SUPPORT OFFICES [ ]
Arranged alphabetically by country (,;B

Hewlett-Packard Espafola S.A.
Colonia Mirasierra

Edificio Juban

c/o Costa Brava 13, 2.
E-MADRID 34

Tel: 734-8061, 734-1162
CM,CP

Hewlett-Packard Espanola S.A.
Av Ramén y Cajal 1-9

Edificio Sevilla 1,

E-SEVILLA 5

Tel: 64-44-54, 64-44-58
Telex: 72933

A.CM,CS MS,P

Hewlett-Packard Espafola S.A.
C/Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10

Tel: 361-1354, 361-1358
CM,CS,P

SWEDEN

Hewlett-Packard Sverige AB
Enighetsvigen 3, Fack

P.0. Box 20502

S-16120 BROMMA

Tel: (08) 730-0550

Telex: (854) 10721 MESSAGES
Cable: MEASUREMENTS
STOCKHOLM

A.CM,CP.EMSP

Hewilelt-Packard Sverige AB
Sunnanvagen 14K

S-22226 LUND

Tel: (46) 13-69-79

Telex: (854) 10721 (via BROMMA
office)

CM,CS

Hewlett-Packard Sverige AB
Vastra Vintergatan 9

S-70344 OREBRO

Tel: (19) 10-48-80

Telex: (854) 10721 (via BROMMA
office)

CM,CS

Hewlett-Packard Sverige AB
Frotalisgatan 30

$-42132 VASTRA-FROLUNDA

Tel: (031) 49-09-50

Telex: (854) 10721 (via BROMMA
office)

CM,CSE,P

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tel: (61) 33-59-20

ACM

Hewlett-Packard (Schweiz) AG
47 Avenue Blanc

CH-1202 GENEVA

Tel: (022) 32-30-05, 32-48-00
CM,CP

Hewlett-Packard (Schweiz) AG
29 Chemin Chateau Bloc
CH-1219 LE LIGNON-Geneva
Tel: (022) 96-03-22

Telex: 27333 hpag ch

Cable: HEWPACKAG Geneva
A,CM.EMSP

Hewlett-Packard (Schweiz) AG
Zurcherstrasse 20

Alimend 2

CH-8967 WIDEN

Tel: (57) 50-111

Telex: 59933 hpag ch

Cable: HPAG CH
A,CM,CP.EMS,P

SYRIA

General Electronic Inc.

Nuri Basha-Ahnat Ebn Kays Street
P.0. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 11215 ITIKAL

Cable: ELECTROBOR DAMASCUS
E

Sawah & Co.

Place Azmé

Boite Postale 2308
DAMASCUS

Tel: 16-367, 19-697, 14-268
Telex: 11304 SATACO SY
Cable: SAWAH, DAMASCUS
M

TAIWAN

Hewlett-Packard Far East Ltd.
Kaohsiung Branch

68-2, Chung Cheng 3rd Road
Shin Shin, Chu

KAOHSIUNG

Tel: 24-2318, 26-3253
CSEMSP

Hewlett-Packard Far East Ltd.
Taiwan Branch

5th Floor

205 Tun Hwa North Road
TAIPEI

Tel:(02) 751-0404
Cable:HEWPACK Taipei
A.CPEMS,P

Hewlett-Packard Far East Ltd.
Taichung Branch

#33, Cheng Yih Street

10th Floor, Room §
TAICHUNG

Tel: 289274

Ing Lih Trading Co.

3rd Floor 18, Po-la Road
TAIPEI

Tel:

Telex:

Cable: INGLIH TAIPEI

A

THAILAND

UNIMESA Co. Lid.

Elcom Research Building

2538 Sukhumvit Ave.
Bangchak, BANGKOK

Tel: 393-2387, 393-0338
Telex: TH81160, 82938, 81038
Cable: UNIMESA Bangk ok
ACEM

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8671,
234-8672

Cable: BUSIQUIPT Bangk ok

P

TRINIDAD & TOBAGO
Caribbean Telecoms Ltd.

P.O. Box 732

50/A Jermingham Avenue
PORT-OF-SPAIN

Tel: 624-4213, 624-4214
ACM.EM.P

TUNISIA

Tunisie Electromique

31 Avenue de la Liberte
TUNIS

Tel: 280-144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Ltd.
Riza Sah Pehievi
Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155

13

EMA, Muhendislik Kollektif Sirketi
Mediha Eldem

Sokak 41/6

YUksel Caddesi, ANKARA

Tel: 17-56-22

Cable: Ematrade

M

UNITED ARAB EMIRATES
Emitac Ltd.

P.0. Box 1641

SHARJAH

Tel: 354121, 354123

Telex: 68136

EMP.C

UNITED KINGDOM

see: GREAT BRITAIN
NORTHERN IRELAND
SCOTLAND

UNITED STATES

Alabama
Hewlett-Packard Co.
700 Century Park South
Suite 128

BIRMINGHAM, AL 35226
Tel: (205) 822-6802
CM,CS,MP

Hewlett-Packard Co.

P.0. Box 4207

8290 Whitesburg Drive, S.E.
HUNTSVILLE, AL 35802

Tel: (205) 881-4591
CM,CPEM*

Alaska

Hewlett-Packard Co.

1577 "C" Street, Suite 252
ANCHORAGE, AK 99510
Tel: (206) 454-3971
CM,CS**

Arizona
Hewlett-Packard Co.

2336 East Magnolia Street
PHOENIX, AZ 85034

Tel: (602) 273-8000
A.CM.CP.E MS

Hewlett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85702

Tet: (602) 889-4631
CM,.CS.EMS**

Arkansas
Hewlett-Packard Co.

P.0. Box 5646

Brady Station

LITTLE ROCK, AR 72215

Tel: (501) 376-1844, (501)
664-8773

CM,MS



E SALES & SUPPORT OFFICES

Arranged alphabetically by country
A

UNITED STATES (Cont.)

Calitornia
Hewlett-Packard Co.
7621 Canoga Avenue
CANOGA PARK, CA 91304
Tel: (213) 702-8300
ACM.CPEP
Hewlett-Packard Co.
1579 W. Shaw Avenue
FRESNO, CA 93771

Tel: (209) 224-0582
CMMS

Hewlett-Packard Co.
1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CM,CP E MP
Hewilelt-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: (213) 970-7500
CM,CP.MP
Hewlett-Packard Co.
3939 Lankershim Bivd.
NORTH HOLLYWOOD, CA 91604
Tel: (213) 877-1282
Regional Headquarters
Hewilett-Packard Co.
3200 Hillview Avenue
PALO ALTO, CA 94304
Tel: (415) 857-8000
CM,CP.E
Hewlett-Packard Co.
646 W. North Market Boulevard
SACRAMENTO, CA 95834
Tel: (916) 929-7222
A*,CM,CP.EMS
Hewlett-Packard Co.
9606 Aero Drive

P.0. Box 23333

SAN DIEGO, CA 92123
Tel: (714) 279-3200
CM,CPE.MP
Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
A,CM,CP.E.MP
Hewlett-Packard Co.
454 Carlton Court

SO. SAN FRANCISCO, CA 94080
Tel: (415) 877-0772
CM,CP

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 771-3455
A,CM,CP.EMS

Connecticut
Hewlett-Packard Co.

47 Barnes Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 06492

Tel: (203) 265-7801
A,CM,CP.EMS

Florida

Hewlett-Packard Co.

P.0. Box 24210

2727 N.W. 62nd Street
FORT LAUDERDALE, FL 33309
Tel: (305) 973-2600
CM,CP.E.MP
Hewlett-Packard Co.

4080 Woodcock Drive, #132
Brownett Building
JACKSONVILLE, FL 32207
Tel: (904) 398-0663
CM,C*E* MS**

Hewlett-Packard Co.
P.0. Box 13910

6177 Lake Ellenor Drive
ORLANDO, FL 32809
Tel: (305) 859-2900
A.CM,CP EMS

Hewlett-Packard Co.
6425 N. Pensacola Bivd.
Suite 4, Building 1
PENSACOLA, FL 32575
Tel: (904) 476-8422
A.CMMS
Hewlett-Packard Co.
110 South Hoover, Suite 120
Vanguard Bldg.

TAMPA, FL 33609

Tel: (813) 872-0900

A* CM,CSE* M*

Georgia
Hewlett-Packard Co.
P.0. Box 105005
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex: 810-766-4890
A,CM,CP.E MP
Hewlett-Packard Co.
Executive Park Suite 306
P.0. Box 816
AUGUSTA, GA 30907
Tel: (404) 736-0592
CMMS

Hewlett-Packard Co.

P.0. Box 2103

1172 N. Davis Drive
WARNER ROBINS, GA 31098
Tel: (912) 922-0449

CME

Hawaii

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, HI 96813

Tel: (808) 526-1555
A,CM,CS EMS

Idaho

Hewlett-Packard Co.
11311 Chinden Boulevard
BOISE, ID 83707

Tel: (208) 376-6000
CM,CSM*

llinois

Hewlett-Packard Co.

211 Prospect Road -
BLOOMINGTON, IL 61701
Tel: (309) 663-0383
CM,CS,MS**
Hewilett-Packard Co.

1100 31st Street
DOWNEKS GROVE, IL 60515
Tel: (312) 960-5760
CM,CP

Hewilett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800
A.CM,CP.E MP

Indiana

Hewlett-Packard Co.

P.0. Box 50807

7301 No. Shadeland Avenue
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
A.CM,CS EMS

lowa
Hewlett-Packard Co.
2415 Heinz Road
IOWA CITY, IA 52240
Tel: (319) 351-1020
CM,CS.E* MS

Kansas
Hewlett-Packard Co.
1644 S. Rock
WICHITA, KA 67207
Tel: (316) 265-5200
CM,CS

Kentucky
Hewlett-Packard Co.
10170 Linn Station Road
Suite 525

LOUISVILLE, KY 40223
Tel: (502) 426-0100
A.CM.CS,MS

Louisiana
Hewlett-Packard Co.
P.0. Box 1449

3229 Williams Boulevard
KENNER, LA 70062

Tel: (504) 443-6201
A.CM,CS,E.MS

Maryland
Hewlett-Packard Co.
7121 Standard Drive
HANOVER, MD 21076
Tel: (301) 796-7700
A.CM,CP.EMS
Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 548-6370
Telex: 710-828-9685
A,CM,CP.E MP

Massachusetts
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
A,CM,CP.E.MP

Michigan
Hewlett-Packard Co.

23855 Research Drive
FARMINGTON HILLS, MI 48024
Tel: (313) 476-6400
A,CM,CP,EMP

Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 43506
Tel: (616) 957-1970
CM,CS,MS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113

Tel: (612) 644-1100
A.CM,CP.E.MP

Mississippi
Hewlett-Packard Co.
P.0. Box 5028

322 N. Mart Plaza
JACKSON, MS 39216
Tel: (601) 982-9363
CM,MS

Missouri
Hewlett-Packard Co
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
Telex: 910-771-2087
A.CM,CS,EMS
Hewlett-Packard Co
1024 Executive Park way
ST.LOUIS, MO 63141

Tel: (314) 878-0200
A.CM.CP.E MP

Nebraska
Hewlett-Packard

7101 Mercy Road
Suite 101, IBX Building
OMAHA, NE 68106

Tel: (402) 392-0948
CM,MS

Nevada
Hewlett-Packard Co.
Suite D-130

5030 Paradise Bivd.
LAS VEGAS, NV 89119
Tel: (702) 736-6610
CMMS**

New Jersey
Hewlett-Packard Co.

Crystal Brook Professional Building

Route 35

EATONTOWN, NJ 07724
Tel: (201) 542-1384
A" CMC*E*P*
Hewilett-Packard Co.
W120 Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A,CM,CP.EMP
Hewlett-Packard Co.
60 New England Avenue West
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
A,CM,CP.E

New Mexico
Hewlett-Packard Co.

P.0. Box 11634

11300 Lomas Blvd. N.E.
ALBUQUERQUE, NM 87123
Tel: (505) 292-1330
Telex: 910-989-1185
CM,CP.EMS

New York
Hewlett-Packard Co.
5 Computer Drive South
ALBANY, NY 12205
Tel: (518) 458-1550
Telex: 710-444-4691
A.CM,CS EMS
Hewlett-Packard Co.
9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621
Telex: 710-523-1893

Hewlett-Packard Co.
200 Cross Keys Office
FAIRPORT, NY 14450
Tel: (716) 223-9950
Telex: 510-253-0092
CM,CP.E.MS
Hewlett-Packard Co.
No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
NEW YORK, NY 10119
Tel: (212) 97 1-0800
CM,CP.E* M*
Hewlett-Packard Co.
5858 East Molioy Road
SYRACUSE NY 13211
Tel: (315) 455-2486
A.CM,CS EMS
Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 921-0300
Telex: 510-221-2183
A.CM,CP.EMS

North Carolina
Hewlett-Packard Co.

P.0. Box 15579

2905 Guess Road (27705)
DURHAM, NC 27704

Tel: (919) 471-8466

CM

Hewlett-Packard Co.
5605 Roanne Way
GREENSBORO, NC 27409
Tel: (919) 852-1800
A,CM,CP.E.MS

Ohio
Hewilett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CM,CP,MS
Hewlett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
Telex: 810-423-9430
A,CM,CP.E.MS

Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
CM,CPE*

Hewilett-Packard Co.
330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
A.CM,CPE* MS

Oklahoma
Hewlett-Packard Co.

P.0. Box 366

1503 W. Gore Blvd., Suite #2
LAWTON, OK 73502

Tel: (405) 248-4248

[%

Hewlett-Packard Co.

P.0. Box 32008

304 N. Meridan Avenue, Suite A
OKLAHOMA CITY, OK 73107
Tel: (405) 946-9499

A® .CM,CP.E* MS
Hewlett-Packard Co.

Suite 121

9920 E. 42nd Street
TULSA, OK 74145

Tel: (918) 665-3300

A** CM.CSM*

Oregon

Hewlett-Packard Co.

1500 Valley River Drive, Suite 330
EUGENE, OR 97401

Tel: (503) 683-8075

c

Hewlett-Packard Co.
9255 S. W. Pioneer Court
WILSONVILLE, OR 97070
Tel: (503) 682-8000
ACM,CP.E* MS

Pennsylvania
Hewlett-Packard Co.

1021 8th Avenue

King of Prussia Industrial Park
KING OF PRUSSIA, PA 19406
Tel: (215) 265-7000

Telex: 510-660-2670
A.CM,CP.E MP
Hewilett-Packard Co.

111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CM,CP.E MP

South Carolina
Hewlett-Packard Co.

P.0. Box 6442

694 1-0 N. Trenholm Road
COLUMBIA, SC 29260

Tel: (803) 782-6493
CM,CS E.MS



UNITED STATES (Cont.)

South Carolina (Cont.)
Hewlett-Packard Co.

814 Wade Hampton Bivd.
Suite 10

GREENVILLE, SC 29609

Tel: (803) 232-0917

C

Tennessee
Hewlett-Packard Co.
P.0. Box 22490

224 Peters Road
Suite 102
KNOXVILLE, TN 37922
Tel: (615) 691-2371
A* CM,MS

Hewlett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (901) 346-8370
A,CM,CS,MS

Hewlett-Packard Co.

Suite 103

478 Craighead Street
NASHVILLE, TN 37204
Tel: (615) 383-9136
CMMS**

Texas
Hewlett-Packard Co.
Suite 310W

7800 Shoalcreek Bivd.
AUSTIN, TX 78757

Tel: (512) 459-3143
CM,E

Hewlett-Packard Co.
Suite C-110

4171 North Mesa

EL PASO, TX 79902
Tel: (915) 533-3555
CM,CS,E* MS**
Hewlett-Packard Co.
5020 Mark IV Parkway
FORT WORTH, TX 76106
Tel: (817) 625-6361
CM,C*
Hewlett-Packard Co.
P.0. Box 42816
10535 Harwin Street
HOUSTON, TX 77036
Tel: (713) 776-6400
A,CM,CP,E,MP
Hewlett-Packard Co.
3309 67th Street

Suite 24

LUBBOCK, TX 79413
Tel: (806) 799-4472
M

Hewlett-Packard Co.
P.0. Box 1270

930 E. Campbell Rd.
RICHARDSON, TX 75081
Tel: (214) 231-6101
A,CM,CP.E MP
Hewlett-Packard Co.
205 Billy Mitchell Road
SAN ANTONIO, TX 78226
Tel: (512) 434-8241
CM,CS,E.MS

Utah

Hewlett-Packard Co.

3530 W. 2100 South Street
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
A,CM,CP.EMS

Virginia

Hewilett-Packard Co.

P.0. Box 9669

2914 Hungary Spring Road
RICHMOND, VA 23228

Tel: (804) 285-3431
A.CM,CP.EMS

Hewlett-Packard Co

P.0. Box 4786

3110 Peters Creek Road, N.W
ROANOKE, VA 24015

Tel: (703) 563-2205
CM,CSE**
Hewlett-Packard Co.

P.0. Box 12778

5700 Thurston Avenue
Suite 111

VIRGINIA BEACH, VA 23455
Tel: (804) 460-2471
CM,CS,MS

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A,CM,CP.E,MP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKANE, WA 99206
Tel: (509) 922-7000
CM,CS

Waest Virginia
Hewlett-Packard Co.

4604 MacCorkle Ave., S.E.
CHARLESTON, WV 25304
Tel: (304) 925-0492
A.CMMS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, WI 53005
Tel: (414) 784-8800
ACM,CSE* MP

URUGUAY

Pablo Ferrando S.A.C. e.l.
Avenida ltalia 2877

Casilla de Correo 370
MONTEVIDEO

Tel: 403102

Telex: 901 Public Booth Para Pablo
Ferrando 919520

Cable: RADIUM Montevideo
ACMEM

Guillermo Kraft del Uruguay S.A.
Avaa. Libertador Brig. Gral.
Lavalleja 2083

MONTEVIDEO

Tel: 234588, 234808, 208830
Telex: 6245 ACTOUR UY

P

U.S.S.R.

Hewlett-Packard Co.
Representative Office
Pokrovsky Bivd. 4/17 KV12
MOSCOW 101000 Tel: 294-2024
Telex: 7825 HEWPACK SU

VENEZUELA
Hewlett-Packard de Venezuela C.A.
Apartado 50933

3A Transversal Los Ruices Norte
Edificio Segre 2Y3

CARACAS 1071

Tel: 239-4133, 239-4777,
239-4244

Telex: 25146 HEWPACK

Cable: HEWPACK Caracas
A.CPEMSP

YUGOSLAVIA
Iskra-Commerce-Representation of
Hewlelt-Packard

Sava Centar Delegacija 30
Milentjia Popovica 9

11170 BEOGRAD

Tel: 638-762

Telex: 12042, 12322 YU SAV CEN

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Iskra-Commerce-Representation of
Hewlelt-Packard

Koprska 46

61000 LJUBLJANA

Tel: 321674, 315879

Telex:

ZAMBIA

R. J. Tilbury (Zambia) Ltd.
P.0. Box 2792

LUSAKA

Tel: 81243

AEMP

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458

SALISBURY

Tel:

CEMP

FOR COUNTRIES AND
AREAS NOT LISTED:

CANADA

Ontario

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN USA

Maryland
Hewlett-Packard Co.
4 Choke Cherry Road
Rockville, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA

lilinois

Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

SOUTHERN USA

Georgia
Hewlett-Packard Co.

P.0. Box 105005

450 Interstate N. Parkway
ATLANTA, GA 30339

Tel: (404) 955-1500

WESTERN USA

California
Hewlett-Packard Co.
3939 Lankersim Blvd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

EUROPEAN AREAS NOT
LISTED, CONTACT

SWITZERLAND
Hewlett-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 83-81-11

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

EAST EUROPEAN AREAS
NOT LISTED, CONTACT

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Wehlistrasse 29

P.0. Box 7

A-1205 VIENNA

Tel: (222) 35-16-210
Telex: 135823/135066

MEDITERRANEAN AND
MIDDLE EAST AREAS
NOT LISTED, CONTACT

GREECE
Hewlett-Packard S.A.
Mediterranean & Middle East
Operations

35, Kolokotroni Street

Piatia Ketfallariou

GR-Kifissia, ATHENS, Greece
Tel: 808-0359, 808-0429
Telex: 21-6588

Cable: HEWPACKSA Athens

INTERNATIONAL AREAS
NOT LISTED, CONTACT

OTHER AREAS
Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

4/20/81

Al
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