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SAFEYY SUMMARY (Page 1)

(bserve the following safely precautions during all phases of operation, service, and vepair of this
instrumentd. Failure to comply with these precautions or with speeifie warnings elsewhere in this manual
violates satety standards of design, manufacture, and intended use of the Instrument, Hewleti-Packard
Company assumes 1o Hability 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 cquipped with a three-conductor ac power cable which must ber plegged into an approved
three-contact electrical outlet: or used with a three-contact to two-contact adapter wilh the grovnding wire {(green)
firmly connected to an clectrical ground (safety ground) at the power cutlet. The power jack and mating phug of

the power cable meet Infernational Electrotechnical Commission (IEC) safety standards.

1f the instrument is {o be energized via an aulo-translormer, make sure that the common termmal of the

aulo-transtormes is connested Lo the nestral pole of the power source.

DG NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

o not operate the instrument in the presence of flammable gases or Tumes. Operation ol any electrical

instrument in such an environment censtitutes a delinile safely hazard,

KEEP AWAY FROM 1LIVE CIRCUITS

OB ER LA PEESON RS- MIUSE- RO FEMON - IS LevIneRE-covers - Componenl-replacementoan donternal adjustmentsmnost

be made by qualificd maintenance personnel. Do not replace components with power cable connected. Under
certain conditions, dangerous voltages may exist cven wilh the power cabie removed. To avoid injuries, always

disconneet power and discharge cireuits before touching them.
DO NOT SERVICE GR ADJUST ALONE

120 not-atlempt idernal service or adjustment onless anolher person, capable of rendoering st aid amd

resusciialion. s prosent,
DO NOT SUBSTITUTE PARTS OR MODIY INSTRUMENT
Because of the danger of introducing additional hazards, do not install substitute parts or perform any

unauihorized modilication of the iwstrwment, Return the instrument to o Hewiett-Packard Sales and Service

OlTiee For service and repair Lo onsure that safety Teatures are maintained.




SAFETY SUMMARY (Page 2)
DANGEROUS PROCEDURE WARNINGS

Warnings. such as the example below, precede potentially dangerous procedures throughoul this manual

Instructions contained in the warnings must be Followed.
WARNING
DANGEROUS VOLTAGES, CAPABLE OF CAUSING DEATH, AR PRESENT IN THIS

INSTRUMENT, USE EXTREME CAUTION WHEN HANDLING, TESTING, AND
ADJUSTING.

iii
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General Information

1-1 Introduction

This manual contains information to install, operate. test and service your 37204A/B
HP-IB Extender. 37204A/B Extenders provide single-point and multi-point extension of
the Hewlett Packard Interface Bus (HP-IB), and allow the distance between devices using
this interface to be increased well beyond the limits imposed by direct HP-IB cabling,

b Pl B-is-Hewdett-Packard’s-implementation-of -the TEEE 488-and 1 BC- 625 Interface ————

standards,

1-2 Models Covered

This manual covers the 37204A including options 001, 002, and the 37204B. Funactionally,
_ the only difference between the 37204A and 37204B is that the 37204B’s power fail reset
e lasts approximately 1.5s compared with less than 0.1s for the 37204 A. The extended reset—o
of the 372048 is required by certain supporied conligurations of HP 3000 computers to
ensure proper power fail recovery in the event of a momentary power loss.

Unless specifically stated otherwise, the information in this manual applies to both the A -
and B versions of the 37204 HP-1B Extenders.

1-3 Options

Options 001 and 002 add fiber optic capability to the 37204A. Fiber optic cable removes
the metallic connection between Extenders, providing complete electrical isolation.
Typical benefits are; excellent lightning protection out of doors; and the avoidance of
sparks in explosive environments.

Option 00! - Adds fiber optic capability to Port A,
Option 002 - Adds fiber optic capability to Ports A and B

1-1



Note : Options 001 and 002 are not available on the 37204B.

1-4 Serial Number/Manual Changes

. Attached to the-gear of the 37204A/B is a serial number plate. The first 4 digits and the
letter are the serial aumber prefix, and are changed only when a change is made to the
Extender. The remaining digits are assigned sequentially and are unique to each Extender.
The title page of this manual lists the serial prefixes of the Extenders covered. Extenders
manufactured after the printing of this manual may have a serial prefix that is not listed
on the title page. In this case, the manual is accompanied by a Manual Change which
documents the differences between the Extender and this manual.

1-5 Specifications

VMaximinn Distance; 1250 meters pertink, coaxor fiberoptic:

Maximum Speed: 60k bytes/s.

Power Requirements: 100/120/220/240 Volts ac +5/-10%. 48 to 66Hz 10VA max,
Temperature Ranges: 0°C to 55°C {Operating). -40°C to 75°C (Storage).
Dimensions: Height 7imum, width 212mm, depth 254mrm

Weight: 1.72kg.

1-6 Safety Considerations

WARNING

TO PREVENT PERSONAL INJURY, OBSERVE ALL
SAFETY PRECAUTIONS AND WARNINGS STATED ON
THE INSTRUMENT AND IN THIS MANUAL.

The 37204A/B is a safety class | instrument, designed and tested according to
international safety standards. 1t is provided with a protective ground (earth) terminal. A
Safety Summary page at the beginning of this manual provides general safety
information.

i-2



1-7 Warranty Conversion

Option W03 converts the standard 12-month bench warrantv {see inside of front cover)
into a 90-dav on-site warranty. Contact vour nearest Hewlett-Packard of fice for details
of the conversion and if it is available in your country.

1-8 Extended Warranty

Option W30 extends the standard, return-to-HP. [2-month bench warranty for a further 2
years.

1-9 Recommended Test Equipment

Equipment required to service the 37204A is listed in Table 1-1. Other equipment may be
substituted if it meets or exceeds the critical specifications listed in the tabie.

Table 1-1 Recommended Test Eguipment

Instrument Critical Specifications Recommended Use*
Model
Oscilloscone TOOMIz bw HP 1740A T
Fregueney-Counter Erequency-range- 10z HP-53-82A T
to 3GMHz
Digital Multimeter Loy oar 23y HP 34354 T

Leskiop Computer conligured with

BASHC 2.0 or above tlmgue HP S000 Ser 200/300 P
Inferface Card inigue HP 98024A p
Fanctional Test Dise (Basio) Unique HI? 37204-1G001 P
Logic Probe TTL Compatible HP 545A T

* A = Adjustments, P = Performance Tests. T = Troubleshooting

1-3



Figure 2-1 37204A/8 HP-1B Extender Front Panel

Figure 2-2 37204A/8 HP-1B Extender Hear Panel




instailation

2-1 intmductiorﬁ

Procedures for the installation of vour 37204A/B HP-1B Extender are given in this
section. If any difficulty is encountered, contact your nearest Hewlett Packard oifice.

2-2 Initial Inspection

Your Extender was caretfully checked before dispatch and was shipped ina
purpose-designed carton. However, if the carton shows obvious signs of damage, check
the contents for completeness (see Installation Sheet 37204-90001) and/or damage. If
there is any damage or missing parts, retain the shipping carton for the carrier’s
ingpection and inform yvour nearest Hewlett Packard office immediately, The Hewlett
Packard office will arrange for repair or replacement of your Extender without waiting
for the settlement of any claim against the carrier.

2-3 AC Line Voltage

This is marked above the power cord inlet and should match the destination specified in
yvour order. To reset, see Appendix A.

2-4 Power Cord

If the cord suppiied is not suitable, get a replacement {'rom vour nearest HP office

2-5 Rack Mounting

“See Appendix B.

2-1



- 2-6

Planning the HP-IB Extender Chain

Install an Extender at each node where HP-IB devices are clustered.
Locate the controller at any convenient node (but see para 3-2 if truncation is

enabled).

Maximum length of cable per link is;

Fiber optic : 1256 meters {4600 1)
Coax (NORMAL mode) : 250 meters (800 1)
Coax (SLOW speed) : 1250 meters (4000 ft)

Extra tong links: insert Extenders (with no HP-IB devices attached) at intermediate
positions, keeping the max. length between nodes as above,

An Extender chain can contain up to 30 Extenders.

Connection of HP-1B Devices to Extenders

Maximum number of HP-IB devices at each Extender site: 14

Total length of HP-IB cable at each site: less than or equal to Zm (6.6 {1) times the
number of directly connected devices, subject to a maximum length of 20m {65.6

ft).

HP-IB interconnecting cable: Length Part Number
0.5m HP 10833D
fm HP 10833A
Im HP 108338
4m HP 10833C

2-7 Setting Swiiches
2-7-1 Front Panel POSITION Switch

If there are only two Extenders in the chain, set one to MASTER and the other to END.
If there are more than two, set the in-between Extenders to MIDDLE.

2-7-2 Rear Panel Configuration Switches

These switches set the operating configuration. The rightmost switch is unused.

2-2



‘Table 2-1 Rear Panel Configuration Switches

TEST

TRUK.EN

SLOW

FIBER A

FIBER B

Set to NORMAL position. TEST positien runs Extender setf test
at power up.
Set to TRUN.EN if HP-IB truncation feature is wanted (see para
3-2).

Sets the speed of the serial data link between Extenders.
SLOW at all Extenders if any cecaxiatl link exceeds 2%30m.

Set
Set
Set
Set

to
to
to
to

FIBER A (up) if using fiber
NGRMAL {(down) if using coax
FIBER B (up) if using fiber
NORMAL (cdown) if using coax

at
at
at
at

PORT A.
PORT A.
PORT 8.
PORT B.

select

2-8 Cable Link Between Extenders

2-8-1 Coaxiai Cable

- Specification :

Impedance: 75 ohm

Loss per 100 meter: 6.9 dB at {00MHz
Connector: 75 ohm BNC

Belden 9248 with Trompeter UPL 20-4! connectors are suitable.
- Higher loss cable is OK if the total attenuation does not exceed

17.25dB @ 100 MHz for NORMAL speed
86.25dB @ 100 MHz for SLOW speed,

- The effect of splices can usually be ignored.

2-8-2 Fiber Optic Cable

- HP supply duplex cable with HFBR 4000 connectors fitted,
For lengths up to 100m, order; _
Lo 392018 5me 39202B 10m: 392038 30m: 392048 50m: 392058 100ni: 392068

For lengths over {80m, contact your local Hewlett Packard office.

- Splices introduce a loss equivalent to about 200m of cable.

- The 1250m maximum length includes an allowance for a single splice (for repair

: of a damaged cable).




2-8-3 Cabie Connection Between Exienders

Cable only to PORT A for MASTER and END Extenders, Cable as you please to PORT
A and B for MIDDLE Extenders. (MASTER, ENI> and MIDDLE are defined by the
setting of the POSITION switch.)

Note: Coax serves as a 2-way path so only one connector per port. Fiber requires
separate go and return paths so two connectors per port,

CAUTION -

To avoid damaging the fiber optic components,

- screw the optical connectors down only figertight (005 to
0.1 Nm). .

- avoid rotating the barrel on the connector as you tighten (or
release) the connector.

2-9 System Power Up
2-9-1 Continuous Monitoring of Link Integrity

Once powered up, the Extenders communicate with each other even with no HP-IR
devices connected. Observe the PORT FAULT lamps. The lamps blink once during

without error.
2-9-2 In Case of Difficuity

If you encounter a problem (either with the link or with HP-1B operation), disconnect
each Extender from the system and run self test (para 8-9 and 8-10). Self test is thorough
but takes hardly any time to run.

““Test the coaxial interfaces first {para 8-10-1) because this also tests the extender clireuitry.
If you do not have a loopback cable (5061-2694) to test the fiber optic interfaces, check,
when powered up, that both PORT FAULT lamps are off, confirming that the i;ber
interfaces and the fiber optic links are working correctly,

2-4
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Operation

3-1 Considerations for Operation
3-1-1 Transparency

The 37204A/B supports all HP-IB devices which comply with IEEE 488-1978.

Note:  For remote devices, the kxtenders may siow the response to a parallel poll, see para
3-1-3

If vou find that HP-IB devices work without Extenders but not with Extenders, suspect
non compliance of a device or a software error, eg a timeout too short,

Once instalied, extenders operate automatically and transparently. Usuaily,
- programs can remain unchanged.

- performance is no difterent from a directly-connected system.
3-1-2 Extender is a Listen Always Device

Data from a talker reaches all sites in the extended system even though there are no
addressed listeners. .

3-1-3 Parallel Poil Response
Transmission delays in the extended network increase the response to parailel polling

beyond the 2 us specified in IEEE-488. (The response of devices on the controller’s local
bus is not affected.)



Factors adding to response time NORMAL speed | BLOW speed

First Extender link add 22 us | add 220 us

tach additional link add 24 us | add 240 us

Prepagation delay in the cabliing :coax add 1.7 us per 100m
:fiber add 2.0 us per 100m

3-2 Truncation

Truncation is selected on the rear panel (see Table 2-1) and allows a partial HP-1B system
to continue operating even with a failed Extender link. Without truncation, loss of
communication between Extenders hangs the entire network because Extenders
handshake every HP-IB transaction at all nodes.

The controllér friggefs truncation of a talled Ik by asserting IrlL. ARy £xtender (with™
¢runcation enabled) which does not see messages being echoed back truncates the chain at
the fatling port {in the direction away from the master). Truncation remains active until
the next time IFC is asserted at which time the echo check is repeated.

Note: Only communication loss between Extenders causes truncation and not HP-IB
hang-ups or loss of power in any HP-1B device,

If the failed link recovers, the controller can remove truncation but only by asserting IFC
as many times as there are Extenders in the chain. Assertions must be separate by the
following minimum delays:

NORMAL speed: 2 ms:  SLOW speed: 20 ms.  {iber link: 3s.

Truncation enabled only at the master Extender always truncates the chain at the master.
Truncation may also be enabled at all Extenders but, in this case, fiber links are not
atlowed.



37204R/8 3720C4R/B

. TO OREMATNING
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TR rHE TR
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Without truncation, failure in an Extender chain hangs everything., With truncatien,
the failing chain is truncated at the master Extender, allowing the rest of the

system to operate normaliy.

Figure 3-1 Truncation in Star Networks

3-3 Data Throughput

The maximum data transfer rate of an HP-1B Extender network is difficuit to calculate
with precision. It depends, for example, on the response times of the devices in the
system, the number of Extender nodes and the distance between nodes. Some points:

. Each Extender link increases the handshake time for a single byte by approximately
[6us INORMAL speed) or 160us (SLOW speed).

B2

The delay introduced by the cabling between Extenders is calculated at 0.01 7us/meter
for co-axial cable and 0.020us/meter for fiber optic cable.



3. To predict the data rate in an extended system, find the time required to handshake a
single byte in the un-extended system and add to this the additional time introduced
by the Extenders and cabling, (The rate of the extended system is then the inverse of
this sumn.)

Example |

Two devices with a data transfer rate of 50,000 bytes/s are connected via a pair of HP
37204A/B Extenders and 200 meters of co-axial cable

Time required for single byte transfer
without Extenders = 1/50,000 s

= 20us

Data transfer time of the Extenders (16 x 1)+ (0017 x 200)us

=903
Total data transfer time = 19 + 20us
= 3%us
Therefore predicted transfer data .
rate = /39 x 10" bytes/s

= 25k bytes/s, approximately.

Example 2

Data Transfer rate in an "un-extended” system is 20,000 bytes/s. The system is extended
by means of 4 chained Extenders. The combined length of cable between Extenders is
250 meters.

Time required tfor a single byte
transfer without Extenders

120,000 s

il

50us

il



Data transfer time of the Extenders

1

(16 x 3) + (0017 x 250)us

= 5225us

Total data transfer time = 50 + 52.25us

= [0225us

Therefore predicted transfer data

rate

Note:

= 1710225 x 10-° bytes/s

Ok Dytes/s, approximately.

In some instances, the handshake time contributed by a device is itself influenced

by the speed of the devices in the system,
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Performance Verification

4-1 Introduction

The performance verification test described in this section checks out a 37204A/B
Extender chain to ensure that it is capable of providing transparent HP-1B extension.

Note : Self test is thorough and easy to use. For most purposes, it is an adequate check
on the 37204 A/B, making the performance tests detailed in this section
SGRRECESSALY,—See.paras-8-9 and 8-14,

4-2 Equipment Required

I 37204A/B Extender chain under test.

2. HP 9000 Series 200/300 computer configured with BASIC 2.0 or above and,
Internal HP-IB Interface
HPO8624A HP-IB Interface Card

3. Test program (available on a 3 1/2 inch floppy disc, HP Part No. 37204-1000 10},

4-3 Computer HP-IB Interfaces

The computer requires two separate HP-IB Interfaces configured as follows:

Interface 1 Interface 2
Select Code: 7 8
HP-IB Address: 21 _ 22
System Controller: ON OFF




4-4 Test Configuration

Run the performance test to verify either single point HP-IB extension {two 37204A/Bs),
or multi-point HP-IB extension (three or more 37204A/Bs). 37204As and 37204Bs are
functionally similar and an Extender chain may contain both types of Extender.

L.

Cable the 37204A/B Extenders together using co-axial or fiber optic cable as
appropriate. Connect to the master and end Extenders at their A PORTs. It does not
matter which way around the cable connections are made fo the middle Extenders.

Set the front panel POSITION switches to MASTER, END and MIDDLE ag
appropriate,

Set ali the rear panel switches to NORMAL. [If fiber optic cable is used, set the
appropriate rear panel switches to FIBER,

Power up the Extenders and check that all POWER lampy are illuminated and that all

for a faulty Extender or cable link (refer to Section 8).

 Connect the computer HP-IB interface with select code 7 (System Controller) to the

master 37204 A /B.

Connect the other HP-1B interface to any other 37204A/B in the chain. It does not
matter if some Extenders in the chain are not connected to an HP-IB device.

PORT-FAULT lamps-are-off. J£ a PORT FAULT lamp is on at any Extender. check.....

4-5 Performance Verification Test Prog'ram

The program name is P203/4. Run the program to get instructions.



HP200 SERIES
COMPUTER

HP-18
INTERFACE
SELECT COBE 7

HPI-‘IB

MASTER

HP-t8
INTERFARCE
SELECT CODE 8

Figure 4-1 Performance Test Typicai Configuration
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Adjustments

There are no ad justments on this instrument.
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Replaceable Parts

6-1 Introduction

This section contains information on replaceable parts for the 37204A /B HP-1B Extender.
Parts are listed in alphanumeric order. A check digit {CD} is given for each part number,
This digit is numerically derived from the part number and is used by Hewlett Packard to
check the validity of part numbers. Against the first occurrence of each part number in
the parts listing is given the total quantity (QTY) of that part used.

6-2 Ordering Information

To order a listed part, quote the HP part number, indicate the quantity required and send

the order to your nearest Hewiett Packard office. To order a part not listed, send a
description of the part together with the model and serial number to your nearest

Hewler Packard office

Table 6-1 Exchange Assembly

Assembly Name

New Assembly
Part No.

Exchange Assembly
Part No.

HP-IB Extenders Assembly

37204-60001

37204- 69001
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‘Table 6-2 Replaceable Parts 37204A/8 Main List

Reference
Degignator

HP Part C { &ty | Description

o

Number

6-2

MP1 37204-00001 g 1 Front Panel
MF2 37204-00002 | 1 1 Rear Panel
MP3 37204-60021 ) © 1 Top Cever {(fitted with magnetic screen)
MP& 37204-0G0005 & 1 Bottom Cover
MPS 37204-40001 4 2 End Moldings
MP6 0403-0179 0 4 Feet

Table 6-3 Replaceable Parts Assembly Al

Reference HP Part C Qty | Description
Designator Number

Al 372064 -60001 & 1 Board Assembly
c1 01604574 3 2 C Fxd 1000pF 10% 100V
c2 016046574 3 C_Exd 1000pF 10%.100Y
£3 G180-38402 8 1 C Fxd 10,000uF 25V AL
04 3180-0374 3 1 C Fxd 10uf 20V TA
£5 0160-3879 7 2 C Fxd 0.G1uf 20% 100V
Cé 0160-3879 70 C Fxd 9.017uF 20% 100V
o 0160- 4835 715 C Fxd 9.7uf 10% 50v
ca 0160-4835 7 C Fxd D.1uF 10% 50V
c9 0160-4835 7 C Fxd 0.7uf 10% 50V
C10 0160-4835 7 C Fxd 0.1uF 10% 50V
ctl 91690-4835 7 ¢ Fxd 0.1uF 10% 50V
c12 0160-4835 7 ¢ Fxd O.1uF 10% S0V
€13 0160-4835 7 C Fxd 0.1ufF 10% 50v
Cl4 0160-4835 7 C oFxd O0.TuF 10% 50V




‘Table 6-3 Replaceable Parts Assembly Al (Continued)

Reference HP Part € Qty | Description
Designator Number D

€15 0160-4835 7 C Fxd 0.1uf 10% 50V

c16 0160-4835 7 C Fxd O.1uf 10% 506v

c17 0160-4835 7 C Fxd O.1uf 10% 50V

CiB 0160-4835 7 C Fxd O.1ufF 10% 50v

c1¢ 0160-4835 7 C Fxd 0.1uf 10% 50v

c20 B160-4835 7 C Fxd O.1uf 10% 50V

c21 $135-0159 7 1 C Fxd 0.15uF + 2 X 4700pF

c22 0160- 4835 7 C Fxd 0.%tufF 10% 50v

£23 0160-3874 2 1 C Fxd 10pF 5% 200V

CRT TTOUTTGEE2 :5 2 DTO PURRECT SR 100V

...... CR2 1961- G662 3 01O PWR RECT 5A 100V

CR3 (837-02904 1 1 VARISTOR 24V

CR4 19623097 6 1 ZNR 5.23v 2%

CRS 1990- 0618 & 2 LED (Red)

CR6 1990-0618 & LED (Red)

CRY 19900943 0 1 LED (Green)

Ft 21906269 0 z FUSEHLDR (CUipY
5040-3081 & 1 FUSE HLDR (Cover}
2119-0318 0 4 FUSE 0.125A 250V Timed (220/240V)
2118-06201 1 FUSE 0.25CA 250V Timed (100/120V)

G 1251-7651 5 1 HP-IB Ccnnector

4 1251-4743 0 1 Power Connector

45 1260-1277 2 T 1 AZ / A10 Board Connector

46 1250-2901 7 2 BNC Cennector (Port B)

37 1250-2001 7 BNC Connector (Pert A)

J8 1251%-4631 5 3 LED Conpector

49 1251-4631 5 LED Connector

410 1251-463% 5 LED Cennector

MP1 37204-90016 7 1 HEATSINK




Table 6-3 Replaceable Parts Assembly Al (Continued)

Reference HP Part € § Qry | Description
Desighator Number D
R1 0698- 0082 7 3 R Fxd 464 ohm 1% 0.125W
RZ 0698-0082 7 R Fxd 464 chm 1% 0.125%
R3 0658-0082 7 R Fxd 464 chm 1% 0.125W
R4 0757-8442 g 2 R fxd 10K ohm 1% 0.1254
RS Q757 -0462 9 R fxd 10K ohm 1% 0.%125U
$1 3101-0493 & 1 MASTER-MIDDLE-END switch
g2 3101-2844 3 1 DIP Switch (6 switches)
S3 3101-2616 7 2 Switch, Voitage Select
Sh 3101-2616 7 Switch, Voltage Select
T1 3720480007 8 Z REMR, T PUlse
Te 37204-80001 8 XFMR, Pulse
T3 2100-4474 3 1 KFMR, Power
3r212-00020 | 3 1 Magnetic Screen
ut 1820-1689 4 4 ICD MC3446
uz 1820- 1689 [ ICD MC3446
u3 1820- 1689 4 10D MC3446
=1 15201689 % 1CD--MC3446
us 1820-9535 7 2 [ch sNYHas1
ué 1820-0535 7 1CD SNT75451
u7 1820-4138 A 2 1€D SN72175
us 1820-4138 4 ICD SNT73175
ue 1826-0122 8 1 ICR 7805
410 37204-80003 ] 1 1CD Gate Array
1251-0600 0 1 Sogcket for U10¥
U 1810-0162 5 1 R Netwk 13 X 4.7K ohm
uiz 37204-80002 ) 1 R Netwk Special

¥ On later versions of the A1 aessembly, U10 is soldered in position and not mounted
oh a socket.



Table 6-4 Replaceable Parts A2 Assembly

Reference HP Part C QLy Bescription

Designator Number 0
A2 37204-60002 7 1 Fiber Optic Board Assembly
c1 3160- 4835 7 pd C Fxd 0.1uF 10% 50V
ce 0180-2815 1 1 C Fxd 100ufF 10V TA
£3 0180-2816 2 4 C Fxd 68uf 10V TA
A 0180-2816 2 C Fxd 68uF 10V TA
C5 0180-2816 2 € Fxd &68ufF 10V TA
cé 0180-2816 2 C Fxd 68uF 10V IA
c7 0160-4835 7 € Fxd 0.%1uf 10% 590V
cg 0160-3874 2 € Fxd 0.0TuF
+2 1200~0926 % 4 S—-rsocket—for—GP
43 1200-0926 ) 5 Pin Socket for OPZ2
J4 1200-0926 & 5 Pin Socket for OP3
45 1200-0926 6 5 Pin Socket for OP4
L1 9140-039% 7 4 Iind 2.2ul 5%
L2 0140-0399 7 ind 2.2uH 5%
L3 91480399 7 Ind 2.2ul 5%
L& FHEO-D399 7 -2 2ul—5%
LK1 1251-4670 2 1 Post, 3 Pin

1258-0209 9 1 Shorting Link
..... R1 0757- 04359 8 1 R Fxd 56.2K 1% (,1254

R2 07570442 9 é R Fxd 10K 1% 0.125W
R3 0757 -0442 g R Fxd 10K 1% 0.125u
R& Q757 -0438 3 1 R Fxd 5.11K
U1 1820-1423 4 i [Ch 7418123
uz 1820-1264 g 1 ICh 74LS20
u3 1820-1197 g 1 ICD 741500
Ué 1820~ 1430 3 1 1Ch 7418161
us 1820-1210 7 1 ICD 74LS5K1




Table 6-4 Replaceable Parts A2 Assembly (Continued)

Refgrence HP Part C | Gty | Description
Designhator Number 5

ué 1820-1196 8 1 1Ch 74LS174

uv 1820- 1144 6 1 tep 7ALSG2

Wi B120-4738 0 1 Ribbon Cable 14 Way

The foliowing 37204A
These parts are

MPE
MP10
MP11

0515-0536
0320-0129
2196-0103

Main List parts are required for options 001/002.

not included in the 37204-60002 Assembly.

Screw M3 X & (secures board to pillars)

Screw 2-56 X 0.312
Washer Lk Int No 2

} secures fiber
} module toe board

For Option 002 increase quantity of MP10 and MP11 to &

ort
cop2
OFR3
or4

1605-0021
1605-000%
1005-0021
10G5-0005

Lo e e

fiber Optic TX (Port B}
Fiber Optic RX {(Port #)
Fiber Optic TX {(Port A)
Fiber Optic RX (Port A)




Table 6-5 Replaceable Parts A10 Assembly

Reference HP Part G Qty | Description
Designater Number

_____ Az 37204-6G010 | 7 1 Extended Power Fail Assembly
¢l 0180-2207 5 1 G Fxd 100ufF 10V TA
ce 0160-4835 7 4 C Fxd 0.1uF 10% 50V
C3 0160-4835 7 C Fxd 0.7uF 10% 30V
ch 0160-4835 7 ¢ Fxd O.1uF 10% 50V
c5 0160-4835 7 C Fxd G.1uF 10% 50v
R1 0698-0083 8 3 R Fxd 1.96K ohm 1% G.125u
%2 0698-00683 8 R Fxd 1.96K ohm 1% 0.1254
®3 0757-0465 & 1 R Fxd 100K ohm 1% 0.125W
Ry G658 008F 8 fFxd e ohm G 25U e
RS 0757-0346 2 i R Fxd 10 obhm 1% 0.125W
RO 0698-3136 a 1 R Fx 17.8K chm 1% 0.125W
RY 07570442 ? 1 R Fxad 10K ohm 1% C.3125W

"""" R8 0698-3153 2 1 R Fxd 3.83K ohm 1% 0.1254
RG 0498-3162 0 1 R Fxd 46.4K ohm 1% 0.125W
U4 182601755 1 el -3ON
U2 1820- 0335 7 1 ICD 75451
u3 1820-3673 0 1 1D 74HC123
W1 8120-4738 3 1 Ribbon Cable 14 way
MPE 0515-0536 0 3 Screw M3 X 6 {secures beoard to pillars)

Hote: MP8 is not included in the 37204-60010 Assembly.






Manual Changes

7-1 Introduction

This section normally contains information for adapting this manual to instruments for
which the manual content does not apply directly. Since this manuval does apply directly
to instruments having Serial Numbers listed on the title page, no change information is
given here,

Refer to para entitled SERIAL NUMBER/MANUAL CHANGES in section | for
. additionatimportant-information-about-Seria-Mumbers-coverage— -
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Service

8-1 Introduction

This section provides fault isolation, service and repair information for the 37204A/B
HP-IB Extender,

8-2 Preventive Maintenance

There i3 no specific preventive maintenance procedure for the 37204A/B. However, if
the cable link between Extenders passes through areas of poor environmental condition,
check the cable, ete, periodically for damage.

8-3 Fauit Isolation

Start with General Service Sheet G1:

1. Use G1-I to resolve if the problem is caused bS/ an HP-IB device connected to the
Extender chain or lies within the 37204A/B Extender chain itself,

2. Use G1-2 to find out which item in the Extender chain is faulty: Extender or cable
link.

Use G2-1 to find out which assembly is faulty on the Extender; and. when this is resolved,
use Af, A2 or AlO sheets to find the faulty component,
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8-4 Safety Requirements

This section contains information and, warnings which must be followed for your
protection and to avoid damage to the equipment.

WARNING

PROCEDURES DESCRIBED IN THIS SECTION ARE
PERFORMED WITH PROTECTIVE COVERS REMOVED
AND POWER SUPPLIED TO THE INSTRUMENT,
SERVICING SHOULD ONLY BE PERFGRMED BY
TRAINED PERSONNEL WHQ ARE AWARE OF THE
HAZARDS INVOLVED,

8-5 Recommended Test Equipment

Tabie 1-1 lists test equipment reguired to maintain the 37204A/B is listed. Any equipment
that satisfies the critical specifications given in the table may be substituted for the
recommended models.

8-6 Repair

Once a faulty 37204A /B has been identified, vou can choose to repair it to component

level or simply replace the failing assembly.

For assembly level repair, refer to General Service Sheet G2, For component level repair,
refer to the appropriate Assembly Service Sheet (A, A2 or Al9)

8-7 Co-Axial Cable Repair

Repair damaged or faulty co-axial cable links between Extenders by cutting out the
damaged portion of cable and splicing in a new section.

8-8 Fiber Optic Cable Repair

You require special tools to repair fiber optic cable, (HP Part No, HFBR-0100 iz a
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complete toolitig kit inciuding connectors and consumables) If you do not wish to repair
a cable vourself, ask your nearest Hewlett Packard Service office for assistance.

Ensure that the ferrule tip of the fiber optic cable and the fiber optic connector are kept
clean. Fit protective covers over any unused connectors. 1f the connector ferrule
becomes dirty, wipe it clean with a swab moistened with iso-propyl alcohol,

8-9 Description Of Self Test
8-9-1 Introduction

Self test runs a thorough check on Extender performance and also provides signals used
in tronbleshooting. Figure 8-1 shows all the functional biocks and signal paths invoived
in self test.

Self test forces U10 to exercise and check all signal paths which carry either HP-IB data
_or serial message frames. Correct self test operation is indicated by both PORT FAILT
lamps flashing on briefly at power-on, then remaining off. Subsequent lighting of a
PORT FAULT lamp indicates a self test failure, A fault lamp may remain it even after
the fault has disappeared or been removed. Recycling power resets seif test.

8-9-2 Co-Axial Ports

§ g

U140 outputs serial data frames to the A and B port alternately. The loop-backs built into

the co-axial ports (loop-backs | and 2 in Figure §-1) return the message trames to U10,
Any received data errors or absence of looped-back data cause self test to fail. If a port
fails, U10 transmits continuously to the failing port until a good message is received and
no message frames get sent to the other port.

The serial message frames sent to each port are approximately 2us long and repeated
every 15us in NORMAL speed (20us long, repeated every 150us in SLOW speed).

8-9-3 HP-IB Interface

The HP-IB output lines from U0 are looped back to W10 via the driver/receiver pairs of
transceivers Ul through U4 {loop-back paths 3 through 18 in Figure 8-1). The message
frames used to test the co-axial ports also exercise all active HP-1B interface lines, driving
these lines high and low. The user must check both co-axial loop-back paths before
checking the HP-IB interface lines.
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A fault in.one of the transceiver loop-back paths may cause other HP-1B interface lines
from U10 to stay stuck at either a high or o low level. For this reason, the user must
check HP-IB loop-back paths in the order shown in Figure §-1 because the first stuck
loop-back path identifies the faulty path.

8-9-4 Fiber Optic Interface

The co-axial ports must pass self test before vou can can test the fiber optic ports.

For self test of a fiber optic port, set the rear panel switch to FIBER, connect the fiber
optic transmitter to receiver via an external looping cable and recycle power. The fiber

optic loops are 11 and 2f in Figure §-1.

Note: The duration of the lamp flash (which indicates a pass) is longer when one or more
fiber poris are selected - approximately 2.6s.

Self test exercises all the main functions of the 37204A/B including co-axial, fiber optic
and HP-IB interfaces.

8-10-1 Testing the COAX Ports

1. Disconnect the Extender from the Extender network. On the rear panel, set the
TEST switch to TEST and the FIBER switches to NORMAL.

2. Apply power. Check that the front panel POWER lamp lights. If not, check the
internal line fuse. See Appendix B for voltage selection/fuse inf'ormation.

3. Recyele power on the 37204A/B. Check that both PORT FAULT lamps flash on
briefly then remain off.

37204A: Both PORT FAULT lamps flash almost immediately after power is
re-applied.

37204B: There is a distinct pause, 1.5s long, after power is re-applied before the
PORT FAULT LAMPS flash. If the lamps flash but the pause is
substantially longer or shorter than 1.3s, suspect the Extended Power Fail
Assembly {A10}.
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If either PORT FAULT lamp does not flash, flashes after the initial turn-on flash, or
remains on, suspect the Al assembly. '

On Extenders without fiber optic ports, self test is complete. Reset the TEST switch
to NORMAL. :

8-10-2 Testing The Fiber Optic Ports (Option 001/002 Only)

i

Set the rear panel switch to FIBER on the port under test. If the Extender has two
fiber ports, set the other port to NORMAL,

Coannect a fiber optic loop-back cable between TX and RX on the selected fiber
optic port. {A plastic fiber loop-back cable, HP Part No. 5061-2694 i suitable. The
cable fits inside the inner sleeve of the fiber optic port. Make sure it is pushed fully
home.)

Recycle fmwer Check. that both PORT FAULT lamps light for about 2,55, then go

off, and remain off. If either lamp fails to come on, remains on, or flashes again,
suspect the fiber optic port under test.

if the Extender has a second fiber optic port, reset the rear panel FIBER switches:
port just tested to NORMAL: port not tested to FIBER. Repeat from step 2.

Reset the TEST switch to NORMAL and the FIBER switches to their original states,
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GENERAL SERVICE SHEET G1
SYSTEM TROUBLESHOOTING

G1-1 Faulty Extender Chain or HP-1B Device?

This procedure will help vou determine if the problem is within the Extender chain or
caused by a device connected to the Extender chain.

Note: Sometimes HP-IB/IEEE 488 devices work correctly when directly connected but
not when linked via 37204A/B Extenders. Do not assume that the problem is
caused by the Extender chain, It could well he poor implementation of the IEEE
488-1978 standard in one of the devices connected fo the Extender chain,

G1-1-1 All PORT FAULT lamps Off

In this case, communication between Extenders is OK. but the HP-IB interface on an
Extender could be faulty. To check, run self test (para 8-10) on all Extenders,

G1-1-2 One or More PORT FAULT Lamps On

1. Truncation fearure not enabled. In this case, look no further than the master Extender.
If a lamp is on or flashing, suspect a fault in the Extender chain and proceed to para
-2

2. Truncation feature enabled on all Extenders. Locate the truncating Extender (Figure
G-y
- Extenders from the master up to (but not including) the truncating Extenders
have all PORT FAULT lamps off.

- The truncating Extender and the end Extender have one PORT FAULT lamp on
and the other off,

- Extenders beyond the truncating Extender up to the end Extender have all PORT
FAULT lamps on.

. Run self test (para 8-10) on the truncating Extender and its neighbor nearest to the end
Extender, If both Extenders pass, suspect the cable link between the Extenders. If either
Extender fails, proceed to para G2-1.
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TRUNCRTING
EXTENDLR HASTER EXTVENDER

LAME OFf

[ = LEMP ON
S

g = MESSAGE FRAMES

Figure G1-1 Locating a Truncating Extender

G1-2 Troubleshooting Within The Extender Chain

G1-2-1 Background

O tn-an-Extender-chain;-message-frames-propagate-from-the-master-Extender-atong-the——mmrmmers

Extender chain to the end Extender, then return in the reverse direction to the master,
Only one message frame is allowed in the Extender chain at any one time: the master
Extender waits until the frame is returned before geperating a new frame. The message:
path is thus a loop, beginning and ending arf the master,

If no message is returned within the master’s timeout period, the master lights its PORT A
FAULT lamp and re-transmits the original message. The PORT A FAULT lamp will
remain on until message frames are again received back at the master. Non-return of a
message frame indicates that the message frame has been lost. There are two possible
causes:

1. There is a break in the message path, for exam'ple, faulty Extender, incorrectly set

POSITION switches on the Extenders, a powered-down Extender, or a broken cable
between Extenders,
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2. A message frame has been corrupted in transmission and rejected by the receiving
Extender, so that no frame is forwarded to the next Extender.

The status of the PORT FAULT lamps on the remaining Extenders indicates the location
of the fault in the system. On these Extenders, a PORT FAULT lamp lights if,

1. No message {rames have been received at that port for 100ms.

2. A corrupted message frame has been received.

The master timeout (1.6ms) is much shorter than the 100ms timeout of the other
Extenders in the chain. Thus, Extender ports located before a break in the chain receive
a message frame every 1.6ms and have their PORT FAULT lamps off, whilst Extender
ports located after the break will have their PORT FAULT lamps on.

If an occasional message frame Is corrupted, the master PORT A FAULT lamp flashes
(no frame returned) and the PORT FAULT lamp on the Extender receiving the faulty
message frame also flashes Other port f ault lamps in the chain may remain off, See

Figure G|-2.

TRUNLCRTING
CXTENGER MASTER EXTENDER
...... = =]
= ﬂ
5F ®F
-CH .|

. W = LaMP OFF
ié _— =i
~ 4 s
~"Hf = LANP FLASHING ; \
T
S
—» = MESSAGL FRAMES A

Figure G1-2 PORT FAULT Lamp Indications caused by
Intermittent Errors
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G1-2-2 Locating The Faulty Extender or Cable Link
Procedure:

1. Disconnect the system controller and all HP-IB devices from the Extender chain.
Recycle power on all Extenders.

Note: Step 1 is essential if the truncation feature is enabled: by preventing the
system controller Trom asserting IFC, truncation cannot be initiated.
Recycling power clears any existing truncation,

2. Determine for each Extender which port (A or B) runs back towards the master
Extender and which runs out towards the end Extender.

3. Refer to Figure G1-3. Working out in strict order from the master (which should
have PORT A FAULT lamp on or flashing), check the status, on each Extender, of

-..the port running back fo.the master

- if the PORT FAULT lamp is off, move on to the next Extender. (For the
moment (ie until step 3), ignore the status of the other PORT FAULT lamp.)

- If the PORT FAULT lamp ison or f iash.ing,, 20 to step 4,

4. "A PORT FAULT lamp lit indicates that communication is broken between the

present Extender and the previous Extender visited. (A flashing PORT FAULT lamp
indicates occasionally missing or corrupted message frames.) Suspect either of the
Extenders or the cable link between the Extenders. To determine which. run self test
{para 8-10) on the two Extenders. If both pass, suspect the cable link.

5. If the steps taken so far have not isolated the fault, use the same procedure but work
back from the end Extender. This ensures that the complete loop which frames have
to take is checked out and is particularly important for fiber optic links where the
go/return paths are separate.
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Continuous Failure
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GENERAL SERVICE SHEET G2
INSTRUMENT TROUBLESHOOTING

G2-1 Determining Which Assembiy is Faulty
Use this procedure for on-site repair of a faulty 37204A /8 when component level
troubleshooting and repair procedures are not practical, or as a first step in component

level troubleshooting on a particular assembly.

The 37204 A/B is configured according to model and option as follows:

Model Assemblies fitted

372044 Aj

37204A Option 0061 A+ A2
372044 Optien 002 | A1 + A2
372048 A1 + A0

Procedure:

£, Run the 37204A/B self test (para 8-10) and note at which stage the test fails

2. If seif test fails at para 8-10-1 and A0 is fitted and suspected as possibly faulty,
proceed to step 5. However, if Al0 is not fitted or Af is clearly faulty, replace Al as
described in para G2-2.

3. If a 37204A option 001/002 fails seif test at para 8-10-2, suspect the A2 fiber optic
assembly. Since it is not reckoned economic to replace a complete A2 assembly,
further fault isolation is recommended (step 4).

4. The A2 Fiber Optic Assembly comprises the parts listed in Table G2-1. Identify the
faulty module by substituting a known good part and re-running self test after each
substitution,

Note: The fiber optic transmitter and receiver modules piug into sockets on the A2
Assembly and are retained in position by screws through the underside of the pc
board. Leads on.a replacement fiber optic module may have to e trimmed back to
fit into the socket. Use the original part to determine the cerrect length.
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Table G2-1 A2 Fiber Optic Assembly: Field Replaceable Parts

Fieid Replaceable Part

Part Number

Option 091 GTY

Option 002 Oty

Option PC Boeard
Fiber Optic Transmitter
Fiber Optic Receiver

37204-6G001
1005-0021
1005%-0005

If self test clearly indicates a failure of the Al0 assembly, replace Al0. Otherwise,
disconnect the ribbon cable from A0 assembly to Al assembly and re-run self test.
If seif test passes, A 10 assembly ig faulty. If self test fails, Al assembly is faulty.

Replace Al-assembly-as-deseribed-in-para-G2-2:
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G2-2 A1 Assembly Replacement Procedure

The 37204A and 37204B HP-IB Extenders use a common Al assembly which is available
either as a new or exchange part.

New Part Number| Exchange Part Number

HP-IB Extender Assembly 37204-60001 37204 -69001

Procedure;

Disconnect all cabling to the Extender,

2. Remove the plastic trim from the front and rear panels. Release the trim by pushing

—gutwards on-one of the sides and the sliding trim forward.-See Figure B-l-Appendix—--i"
B.

3. Undo 8 cross-head screws and remove the top cover.

4. Remove the Fiber Optic (A2) assembly or Extended Power Fail {A10) assembly from
At and retain for re-fitting onto the replacement Al assembly.

5. Remove the 2 screws securing the HP-IB connector to the rear panel, Undo |
cross-head screw securing the Al assembly to the rear panel

6. Disconnect the safety earth from the power cord socket to the rear panel,

7. Remove 3 screws securing the heatsink to the left-hand side of the Extender.

9. Undo 4 screws and remove Al assembly from the bottom cover.

Replacement is the reverse of disassembly. Easure that:

I

The two voltage selection switches on the replacement board are set for the correct
voitage, and that the fuse is of the correct value (use the fuse from the original board
if necessary). Refer to Appendix B for information on voltage selection.

Replace the top cover with the magnetic shield positioned over the power supply
transformer.
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ASSEMBLY SERVICE SHEET A1
HP-IB EXTENDER MAIN ASSEMBLY

A1-1 Introduction

This service sheet provides component level repair information for Al assembly. The
schematic diagrams for the power supply and the Extender logic are provided on separate
sheets. ’

A1-2 Circuit Description

Regulator 19 produces +5V. I the unregulated supply to U9 falls below 7.7V, the
POWER FAIL signal at U8(3) and the POWER-ON signal at U8(5) are puilled low.

A0, When this line is pulled low during an extended reset, the POWER-ON signal is
- pufled-low foreing-the DISABLE HP-IB-BDRIVERS signal-at-U8{1 13 -high.—

All the logical functions of the HP-IB Extender are performed within U0 which obtains
timing from the 30MHz oscillator Y1, Transceivers Ul through U4 provide buffering
between U10 and the HP-IB signals at connector Ji.

Since identical driver/receiver circuits interface U0 with the A and B co-axial ports,
only Port A circuit is described here.

The co-axial port uses alternate mark inversion (AMI) encoding (i.e "I’s" are sent
alternately as positive and negative going pulses). Separate open collector drivers (U3)
driven by U048} and U10(5) provide the +ve and -ve drive through transformer T1
which isolates the co-axial port from ifs driver/receiver. The co-axial shield is isolated
from ground and alfowed to float. However, varistor CR3 limits the maximum voltage
on the co-ax shield to 24V,



Signals received from the co-axial port are detected using a pair of comparators (U7), one
for each direction of received signal swing (+ve or -ve). The outputs from the
comparators are taken directly to U10{4) and UL0(6). Typically, with no signal input, the
voltages at the + and - inputs of comparator U7 are 47V and 4.0V, respectively.
Connector J5 links Al to the A2 Fiber Optic or A0 Extended Power Fail assemblies.
Edge connector J3 is used during production test and has no other function.

A1-3 Troubleshooting Procedure

Enter this procedure after running self test (para §-10) and failing the COAX ports test
{para §-10-1).

General:

.1 If an Extended Power Fail (A10) or Fiber Optic (A2) assembly is fitted, disconnect the

ripbon cableat it may-be-conventent-to remove the AZ-or Al¥-assembhy:—omoommem e

12

Set all rear panel switches to NORMAL (down). Set the front panel POSITION
switch to MASTER. Power on the Extender.

3. Check that the voltage on the +53V test pin is +5V * 0.25V. Check that the power
supoly ripple is less than 50mV peak-to-peak.

4. Check that the PEW (Power Fail Warsing) and PON (Power ON) test points are both

high.

5. Check that the frecuency at the [9MHz test point is [0MHz + {0kHz if correct, the
30MHz output of Y1 can be assumed OK.

Port A:

6. Check at the COAX A test point for a short (approximaiely 2us) burst of AMI signal
gecurring every F6ms, The signal waveform has the form

4V to 5V

\V

4\! to BV

- if the signal is OK, check that Ut0 is receiving data by looking for bursts of TTL
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activity at both UH3) and U713 If this is OK, suspect Ul0, otherwise suspect
the comparvator circuit (U7),

- If the signal pazlsés are of only one polarity, suspect one of the output drivers
(U3) or UI0. Confirm this by looking for TTL activity at U5 (6,7) and U5 {1.2).

- If no signal is present, suspect a discontinuity in the driver output circuitry (U5
and T1}. Also check that MASTER mode is selected correctiy on Sk

Port B:
7. If step 6 shows correct operation at port A, set the rear panel TEST switch to TEST,
recycle power and check out port B in a simiiar manner to port A. (Look for inputs

to UL0 at U7(11) and U7(5) and outputs from U0 at U6{1,2) and U6(6,7).)

Note: Self test sends-out data alternately to ports A and B when no fault is found
but continuously to one port when found faulty, Thus, if port A passes and

port B TATIS, Wotliing gets SEnir again o povt A antiport Bpassesy and-if port—

A fails, nothing gets sent to port B.

8. If the A and B ports pass self test, set the front panel switch to MIDDLE and check
that the AMI signal is switched off at the COAX A test point. If not, suspect SI or
Ulo. '

-8 Interrace

9, Self test exercises, continuously and in a set sequence, all the HP-1B interface lines on
/10, Transcievers, Ul through U4, output the signals from U10 to the HP-1B
connector {J1) and, at the same time, loop them back to Ul0. Using an oscilloscope
or logic probe, check the operation of the HP-IB lines by looking for TTL activity on
all the pins listed in Table Al-l. Work down from the top of the table in strict order.

Note: 1. The paths through the transceivers are non inverting. if an output from
U190 is found to be stuck, check that the transceiver returns the same
TFEL level to 110 as sent out. If not, suspect the transceiver; otherwise
suspect U110,

2. 'The HP-IB handshake lines DAY, NRFD and NDAC have to be
cousidered together. If any one is found to be stuck, check the
transceivers in all three handshake lines as described in Note 1 before
suspecting U10.



‘Fable Al-1 U110 HP-1B Loop-back Testing Sequence

Q/P from Connection /9 te interface
) to
u1o HP-18 Bus uto Signal
U4 {53 U4 (6) U4 (73 Dio 8
ut (13 Bl (14) U1 (152 Dio 6
ut (1h) ul (10) Ut (%) pIO 4
uz2 {5} uz2 (&) uz (73 pio 2
o Us (11 U4 (103 Usd (9} SRaQ
U4 (133 Ua 14) Wb (15 CoDI1o 7
u1 (3» ut (2 Ut (13 Di1o 8
Ui (5) ut (63 Ut (7 D10 3
uz (33 uz (23 uz (1} D10 1
U4 (3D U4 (23 usa (1) IFC
g2 (13) Uz (1) uz ¢15) DAY
U3 (3 U3 (2> U3 (H NRFD
U3 (13) U3 (14} U3 (15> NDAC
u3s (5 U3 (63 U3 (7 ATHN
U3 (11 U3 (16) C U3 (9D REN
uz (1N g2 (103} Uz2(9) £01

19, If the above checks do not pinpoint the problem, replace U0 and repeat self test.
If U10 is installed in a socket, remove it by gently easing up each side of Ul in
turn with a small flat bladed screwdriver.
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ASSEMBLY SERVICE SHEET A2
FIBER OPTIC ASSEMBLY

A2-1 Introduction

This service sheet provides component level repair information for the A2 asserably. The
assembly may have one (option 001} or two (option 002) fiber optic ports fitted.

s B BN ol T AET 2N 5 B o B oot et e e
A2Z-2-Circuit Description
IIIIII Separate, plug-in, fiber optic modules provide the fiber/electrical conversion on A2
Assembly (2 transmitter and 2 receiver modules).

The setting of the FIBER switches on the rear panel determines which or both of the
transmit/receive signal pairs are routed from Al to A2 assemblies.

Since ports A and B have identical transmit/receive circuits. only port A circuit is
described here.

The transmit signals arriving at J1(12) are delayed by two clock pulses (via two D-type
flip flops in tandem) and inverted before being input at pin 5 of the fiber optic
transmitter, :

The MONITOR output (pin 2) of a fiber optic receiver goes low if the received light
level falls below a safe level. The signal is gated with the received signal (U2 pin 10) to.
s disable the received signal line if the MONITOR output goes low. However, the

- MONITOR output may take up to 2s to react to a sudden drop in the light level. During
this period, random data could be output by the fiber optic receiver. An interlock
prevents this from being interpreted as valid data. Whenever a corrupted data frame is
detected by Al U10, FRAME BLANK TRIGGER iriggers monostable UIA which
disables the received data path in U2 for 2.6s, allowing sufficient time for the MONITOR
line to go low. .
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The remaining circuitry on the A2 assembly ensures that pin | (MODE) on the fiber optic
transmitter modules is correctly conditioned. Different conditioning sequences are used
for SLOW and NORMAL speeds.

In SLOW speed, monostable U1B is enabled and is continuously triggered at the iMHz by
CLK. The output from the monostable is a continuous train of short-duration,
high-going, IMHz pulses which are applied to the MODE input of the fiber optic
transmitters.

In NORMAL speed, the MODE input is pulsed high immediately before the start of each
22-bits-long message frame, Thig is achieved as follows,

The low-going start pulse at the beginning of each message frame is detected at U5(3) or
U5(2) which forces U5(6), and, in turn, MODE on the fiber optic transmitters, to go high.
The start pulse also triggers the COUNT 25 LOGIC by setting U5(8) high. Once U6 is
clocked, the high at U5(8) is transferred to pin 9 (LOAD) of the binary counter U4
allowing it to count up.

The high at U6(12) forces US(6) (and thence MODE) low again. MODE remains low
until U6(12) returns to low 25 clock pulses fater. Since the message frame is 22 bits long,
MOIDE is not pulsed again until the start of the next message frame, '

Link LK1 is used during factory tests to determine the option status of the 37204A/B
under test. The setting of this link has no effect on Extender operation and can be
ignored. :

A2-3 Troubleshooting Procedure

Fnter this procedure after running self test (para 8-10), passing the COAX port tests {para
8-10-1) but failing the fiber optic port tests (para 8-10-2).

Data Path Through Fiber Ports:

3 Set the rear panel switch to FIBER on the port failing self test and to NORMAL on
the other port. If both fiber ports fail self test, select PORT A and test [irst; then
select PORT B and repeat the tests

2 Set the rear panel TEST and SLOW switches up and set all other switches to
NORMAL. Using optical cable, loop the transmitter to the receiver on the port

under test (see para 8-10-2), Recycle power.

3 Lse table A2-1 to check the data paths through ports A and B.
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Table A2-1

Looped Back Test Signals

Signal Test Point (Port -A) Test Point (Port B) Correct Test Signal
1 TX (FIBER A) TX (FIBER B) TFL activity
P Us(3) g6(10) Signat 1 delayed by
2 clock pulses
3 U3(3) BETE)] Signal 2 inverted
A Y2(10) uz2¢2» Signal 3
5 U2(8) U2¢é) Signal 3 inverted

4, Check that the MODE signal at TP1 is a train of narrow (90ns) high- gomg pulses at
Tz T thestgnal iy missing or-wrong; suspect monostable TUTB:

5, Recycle power and check that the monostable output at U1(12) is held low for
approximately 2.6s after power is applied, then goes high and remains high. If the
monostable gets triggered (output low) after the initial 2.6s, AU is detecting
errors in the received signal, The problem may be a faulty fiber optic transmitter or
receiver module.

Count-251ogic:

0.  The Count 25 logic is enabled when SLOW is active (Le. 11{4) high). To check the

: fogic, set the rear panel SLOW switch to NORMAL and recycle power. (The

" optical loop back is not needed for this test and may be removed).

7. Check TPI for a short highmgoing» pulse (0.2us wide}. The pulse should not repeat
within 2.5us, If the pulse is missing or otherwise incorrect, set the rear panel TEST
switch to NORMAL, the front panel position switch to MIDDLE and recycle
pOWer.

8. Check that US pins 2,3, 4, 5,9, 10, 11 and 12 are all lngh and that US pins £, 6, 8
and 13 are all low.

""" 9. Reset the rear panel switch o TEST and recycle power.
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10.

LE

Check that the low-going pulse at the start of each TX message on J1(12) or J1(14)
causes a rising edge on U5(6) and U5(8). '

Trigger an oscilloscope on the rising edge of the signal at U4(9). Check that U4(9)
stays high for 25us (25 x [MHz clocks) then goes low. If the signal is incorrect,
check the count sequence of Ud,

8-30



8-31



ar3

oP4

O

O

o

oo 0oCco00O0OE000

5 N
(@] 5]
& O
@
x
I
=
ur
o
@
ar €L : L
floooccol mooo o]
o0
O a2 0] [O 93 o&30
<+ M
wd )
-G-8 2N
A O O
g Lon g e e e o |0
-G o-6-0-0-6-6 b bl b
8-0:0-0-6-6-6-0, (0200
’
b N =
£616-9-6-6-6-6 OEO.@
Do
-5 dl
£n > Zhn O

Figure A2-1 A2 Component Location

8-32



FRAME BLARK TRIGGER

1ShoN

T¥ :FIBER

i Tl Rl o o 7 28
. . il

RX_EFIBER B

LK1

TaL5EEd
THLECS
TaLS3

TELEE]

ELE TR

FHE02

FIBER TRYIL
TRBHSKITTER

ar3

FIAEF AFTIC
RECZIVER

Slare

—‘5 £iaen 08712

LTS

TREMSKLTTER

[ JESSRSR  —————

-

#M (FIBER 83

] e
H noaz
Y (154
= frr—meind
L
-
! e
3 o wisR Wi
16K <) 12% 7 FABLE -

RECELVER

LIRD

LS8
Zhiew  otars RS
HEY et 7T :
ajENBL €7

A2-2 Fiber Optic Drivers/Receivers

S SRS ) SN P

[



BY) povER FRIL (37206B) 3rzos-s00ie
-5v
P
| - By
T ; i
: . §— o e
. : I DTS T
3 : i
i = iy 3
[ — W %7 105K
Lot i ey L AN
e * ga < !
[ o 7.8 < e ]
5%‘ — ] 5 % £ .9EK 5 ALy W
H il e AN T J. ; f H
i Losd fm ? FESET ...
i sy w5 < ehea i
H ! Q . 15 -JJ-mw [l L]
! i
! I i i T &
) e H 2 3
ae ¢ SONER FREL 0 289 i RESET | B R
i 3 2.5 La RIS 1ol TYPE . raviond
B 3 o EijLnaias 41 | &
13 LT by SISO 1| %
v | S ld3:74mcizaite! &
. s
1 |
2 |
l 5296 % &
a
1 '.st%

L
Figure A10-1 Power Fail Timer
37204 —80010
REV TAG
I O O T Lo |
E] ¥ L§ é ¥ ] ¥ (!) |3 1
28 > > E I~ 3 F
FON I T I I P ;
|
a1 o
£
{ | |
g u1 8 u3
i vz |
@re1 B2 Gono $ +5v

Figure A10-2 A10 Component Location



ASSEMBLY SERVICE SHEET A10
EXTENDED POWER FAIL ASSEMBLY

A10-1 Introduction

This service sheet provides component level repair information for the AIG Assembly.

A10-2 Circuit Description

The Extended Power Fail Reset Assembly (A10) ensures that if a momentary power fail
{or brownoutl) occurs, the RESET signal remains fow for between s and s

If the signal at TP1 falls below the 2.5V threshoid set by R1/R2, monostable U3 is
triggered. The resulting low-going pulse at U3(4) discharges Cl through R5. When the
monostable returns to its stable state, capacitor Cl recharges through R6. During the
recharge period, TP2 is pulled low.

A10-3 Troubleshooting Procedure
1. Check TP! and TP2 are »3.5V.

2. Momentarily ground TP! (Power Fail) and check TP2 goes low for between ! and 2s.
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APPENDIX A
LINE VOLTAGE SELECTION

The ac voltage range of the 37204A/B is internally set by two switches, To change the
37204 A/8B voltage setting:

1. Disconnect the Extender from the ac power supply,
2. Remove the front and rear panel trims {see Figure B-1).
3. Undo § cross-head screws and remove the top cover.

4. Set the voltage select switches as reguired {see table below and Figure A~i}

5. Replace Fuse Fl with a fuse of the correct rating for the voltage range selected

6. Mark the new voltage range setting on the rear panel above the power cord socket,
You can erase the existing marking by wiping with a clean swab soaked in isopropyl
alcohol.

Voltage Cperating Fuse
Setting Range Rating HP P/N
100y 20/105Vac 250mAT 2110-0207

120v 108/126Vac 250mAT 2110-¢201
220V 198/231Vac 125mAT 2110-0318
240V 216/252Vac 125mAT 2110-0318
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APPENDIX B
RACK MOUNTING
Rack Mounting 37204A/B Extenders

Use kit HP Part No. 5060-4464 to mount one or two 37204A/B Extenders in a standard
19 inch rack. The kit includes a blanking panel in case only one Extender position is used.

Procedure:

[. Remove the plastic trim from the front of the Extender. Release the trim by pushing
outwards on one of the sides and sliding the trim forward (Figure B-1),

2. lnvert the trim so that the rubber feet are uppermost and replace the trim on the
Extender (Figure B-2).

3. Hold the rack mounting panel with the two fixing holes downward and insert the
front of the Extender into the cutout. Secure the Extender with two fizing screws
through the bottom holes (Figure B-3).

o 4. Slide the spacer provided into position on the top of the Extender, and secure spacer,
Extender and rack mounting panel with a fixing screw {Figure B-3).

b e Repeat-for-the-second -Extender-or-fit-the-blanking panel supphed-into-the-unused
position.

6. Fit the assembly into the rack.

DIMENSIONS
] | FE. Fam
—s, e (L0E
[ I
© APERTURE APERTURE ST AT s oma oG g
TTERTRE ' oL —¥.. (1.76in) | (3.4Bim)

GE5 . gmm (18 .321in) 1

!

i

i
] |
!

457, S {1910

4 b

HOLES ARE OBRCUND: 7.7 + Z77.74mm (0.31 x 0.441in)
RPERTURES ARE POSITIONED SYMETRICALLY, EACH 270 » &imm (8.27 x 2.4in)
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SPACER IN POSITION

RACK-MOUNTING

PANEL EXTENDER

\

MAXIMUM
e LENGTH 20mm

Figure B-3 Mounting in a 19 inch Rack

@’@\ EXTENDER
COMPANION
1P PRODUCT
MOUNTING
BRACKET

RACK FLANGE

SYSTEM 2 /

CABINET -

ERAME e
PLASTIC
TRIM

Figure B-4 System 2 Cabinet Rack Mounting

B-2



Rack Mounting With HP System 2 Cabinet
Products

Use kit HP Part No. 5060-1463 to mount a single 37204A/B Extender in a standard 19
inch rack alongside a half-rack-width 3 /2 inch high Hewlett-Packard product. '

Procedure {refer to Figure B-4):

. Remove the plastic trim from the {ront of the Extender. Release the trim by pushing
outwards on one of’ the sides and sliding the trim forward (Figure B-1},

[

Invert the trim and replace it on the Extender (Figure B-2),

3. On the companion product, prize of f' the trim strips on both sides of the front casting
and discard,

5. Use 2 screws to attach the mounting bracket to the other side of the companion
product,

0. Insert the Extender info the mounting bracket and secure with 3 M4X20 screws and 3
spacers, 2 screws at the bottom and | on the top.

7. Fit the assembly into the rack.

DIMENSIONS
| DAL N PR |
) N g
2E. Imm . | E
(1.041p) —® & [
i e

< oY E—

o - PRODGUCT oL (1.7Sim) | (3.481in3

| o v

465, dmm  (18.321in)

' 482 Smm L18in)

HOLES ARE CBROUND: 7. & v 7Z7.7mm (0.31 x O.44in

APERTURE : 270 & SZmm (8.27 x 2.4in}
B-3
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‘ Product Line Sales/Suppart Key

Key Praduct Line

A Anaiytical

TM Components

C  Computes Sysiems

E

M Medicat Produnts

P Personal Computation Procucts

* Sales anly for speciic product line
** Support anly for specific product lins

MPORTANT These symbols designale genoral praduct fine capability. They do aot

Systems

insure saies or suppert availability fot ail products within a fine, 21 24

Tocatiens.Sontact your local sales office lor infermation régarding lecations where

HP support iv avadabie lor specific grodicty,
HEADQUARTERS OFFICES

If there is no saies affice listed for your arda, Contact one of these

heaguyarters offices.

NORTH/CEMTRAL AFRICA
Hewlett-Packard S.A.

g 7, rue du Bois-du-Lan

CH-1217 MEYRIN 1, Switzeriand

Tel (022183 1212

Telax: 27835 hmaa

Dahle: HEWPALKSA Senove.

MEDITERRANEAN
ARD MIDDLE EAST
Hewletl-Fackard 5.4,
Mediterranean and Midele East
Operations
Atring Centre

ASIA
Hewlet-Fackard Aska Lid.
4FSF, 26 Harbour Rd..
Wanchai, HONG KONG
@.P.0. Box 883, Hong Kong
o Ted: 5-5330833
: Yalex: 76793 HPA HX
Cable: HPASIAL TD
CANADA
Hewlett-Packard (Canada) Ltd.
8877 Goreway Drive
HISSISSAUGA, Ontariv LAV 1M8
Tek {4 18) 67T8-9430
Talex: 159-8644

EASTERN EURQPE

Hewletl-Packard Gesm.b.h
Lieblgasse T

O Bex 12

A-1222 VIENNA, Austria

Tel: (222} 2508-G

Telex: 13 4425 HEPA A

NORTHERN EUROPE
Hewlell-Packard 8.A,

V. B Hoopiaan 241
P.0.Box 998

Ni-1163 AG AMSYELVEEN
The Netheriandgs

Tek 20 547008

Telex: 18 919 hpner

SOUTH EAST EUROPE
. Hewieht-Packard S.A,
‘Warid Trade Cernter
1H} Avenue Louts Casai
1215 Ceintne, GENEYA, Swilzeriand
Tei (82259 96 51
Telex: 27225 hoser

2 Kiissivg Ave .
Paradissos-Amarousion, ATHENS
Greete
Tel: 682 86 11
Telex: 21-8588 HPAT GH
Cable: HEWPACKSA Athens
UNITED KINGDOM
Hewigti-Packare Lid.

Nine Mite Ride
Essthampstesd, WOKINGHAM
Berishire, IRGIF 3LL

Tet: 0344 173100

Telex: 848805

EASTERN USA
Hewtett-Fackard Co.

& Choke Cherey Boad -~

ROCKVILLE, MD 20850

Tek (3015 948-6370
MIDWESTERN USA
Hewiett-Packart Co,

5201 Tollview Drive

A0LLING MEADOWS, 1L, 60068
Tek {312) 285-5800
SOUTHERN USA
Hewlett-Packacd Ca.

2060 Soth Park Place
ATLARTA, GA 30339

Tek: {404} 955-1500
WESTERN USA
Hewictt-Packard Co,

5161 Lenkershim Bivd,
HORTH HOLEYWOOD, CA 91601
Tek: {818} S05-5800

OTHER INTERNATIONAL
AREAS

Hewiett-Packard Co.
ntercontinenta; Headauariers
3495 Deer Craek Road

PALQ ALID, CA 94304

Ter {415} B57-1501

Tofox: 034-8360

Cable: HEWPACK

SALES & SUPPORT OFFICES [
Arranged alphabetically by couniry [ﬁﬂ

QLGE:LT. . Canberra, Austradia
ureas de L1aison " -
Hewselt-Packard Alger g;?;:at Territory
Wita des Lions N
9, Kai Gatioul Hewlatt-Packard fusiralis Lid,
D‘Z-BOROJ EL SAKRI Thynne Street, Fern Hilf Park
Tel: 76 0336 BRUCE. A.C.T. 2617
Teiex: £1260 dliondz P.0. Box 257

JAMISON, A.C.Y. 2614
ANGOLA Tak 516399
Telectra Angola LDA Taier: 62650
Empresa “écnica de Equinamentos  paw EWPARD Canberra
Rua Barbosa Aodrigues, £1-3 DT, COMER

Caixa Postal G487

LUAHDA Metbourne, Victoria

Tol: 35815 35516 Cftice

Telex; 5134 Hewietl-Packard Austratia Lid,
Ep 33-41 Josenh Street
ARGENTINA £.0. Sox 221
Hewteti-Packard Argentina 8.A. BLACKBURN, Vicioria 3138
Montaneses 2140/50 Tet 895-2885

1425 BUENCS AIRES Tabex: 11024

Tek 7B1-4059/68
Cable: HEWPACKARG

Cabie: HEWRARD Melboumne
ACCMEMP

Perth, Western Australia

——Gffice

1399 BUENOS MRES Fewlett-Packerd Australia Lid.

Tek 541-333-450, 261 Stirling Highway
541-322.587 CLAREMONT, W A, 5016

Teiex: 17595 BIONAR Ter 383-2188

"] Tedex: 53659

Caple: HEWPARD Perth
COMEF

Laboratorio Rodriguer
Corswant S.AL

Misiones, 1158 - 1876 Sydney, New South

EME%E“SOA?R?S Wales Office
PP 45991 Hewletl-Packard Austratiz Lid,
;e;. 262-3958, 252-480 e s
P.0. Box 30E
Argenting Esanco 5 R.L.
Ay o Kot .11
1416 BUENOS AIRES @:‘1;2??“‘;",“
Tt 34 1=58- 19617 54 1592767 K. 4 100
Tefex: c/p 9400 HPARGENTINA Cavie. HEWPARE Sydney
A ACCMEMP
AUSTRIA
AUSTRALIA Hewieti-Fackard Ges.m.bh.
Adeiai South ii Vel Graz
i Griltenhofstrasse 34
Otfice
Hewleti-Packard Australla Ltg, A-B052 GRAL

Tel: {03 18] 28-30-66
Telax: 312375

153 Greenhifl Rpad
PARKSIDE, 5.4, 5063

Tel 272.8671 CE

Telex: B2636 Hewieti-Packare Ges.m.bh.
Cabhe: HEWPARD Adelaide Liebigasse 1

AT CCHEP P.O. Box 72

A-1222 VIENNA

Brishane, Queensiand Tel; (0227 2500-0

Dtfice Telex: 134425 HEFA A
Hewhott-Packard Australia Ltd, ACOMEMP -
) Payne Hoad
THE GAP, Cusensiand 4061 3@3‘2‘2&,’:
Tel: 30-4135 Ggon Sion.
Talex: 42133 .G
Cabie: HEWPARD Brisbane HANANA
ACCMEMP Tel, 258503-250950
’ Telex: 84419
2
Wael Pharmacy
B0, Box 648
MANAMA
Tel; 256123

Telex: 8560 WAEL BN
EM
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SALES & SUPPORT OFFICES

Arranged aiphabetically by country

RBAHAAIN {(Cont'd}
Zayani Computer Systems
218 Shaik Mubkarak Buiiding
Government Avenue

BRUNEI

Kamplter Wismars Stin Bhd
Foom 1

2rd Floor, Tumasek Plaza

Hewiet-Packard {{anads} Lid.
496 Days Poac

KINGSTOH, Ontario K7M 5R4
Tef: {613} 384-2088

P.0.Box 4818 Jatan Tutong ¢
HRHAMA BANDAR SER: BEGAWAN Hewlett-Packard ({Canaca) L1,
Tel: 276278 Tei 23919.25603 557 Newbold Streat
;siex: $015 plans bn CEP LouDON, Ontarlo NBE 255

Tal: (519) 686-9181
BELGHM ;:;:MEROON ACCME MP*
Hewlet-Fackard Bslgiom S.A /N, A ;;3 Hewkait-Packard (Canada) Lid,
Bive de fs Woliwe, 100 BOUALA 6877 Goareway Jrive
Wolnwedal RISEISSAUGA, Dntario L4V 1ME
51200 3HUSSELS Tal. £20153 Tek (4161 678.9430
Tei: (02} 762-32.00 Telex: 5351 Telex: 069-8644
Tatex: 23-494 patoben ory CP AGCMEMP
ACCMEME CANADA Hewlatt-Fackard {Canada) Lid,
BERMUDA . Alberta 2870 Guesnsview Dr.
Applied Somputer Techaclogies Hewlet!-Packard (Canada} Ltd. OTTAWA, Ontario K28 8K1
Attantic Housa Building 3038 3rd Averue N.E. Tel {813} 820-6483
Par-La-Vile Flosdl CALGARY, Albarta T2A 617 AC,OME" M2
HAME TOH 5 Tek (403) 235-3100 Hewlett-Packard {Canaca) Lid.
Tak: 295- 1816 ADCME M5 The Oaks Plaza, Unit §8
Taiox: 320 356H/ACT BA Hewistt-Reckard Joanadarkid 2341 Reger Street
i phitd:

BOLIVIA

Arrellane Lida

Av. 20 da Octupre §2125
Casilla 1383

LAPAZ

Tel: 368541

M

BRAZE

Hewlett-Packard do Brasil
el Lida.

Algmeds Rio Nagro, 750
ALPHAVILLE

05400 Barueri P
Tellgin42 831y

Telex: {071} 32872 HPSR.BR

11120-176th Straet
EDMONTON, Aiberts T8S P2
Tek {403} 4866666
ACCMEMP

British Columbia
Mewlstt-Packard {Canada) Lid.
10691 Shelibridgs Way
RICHMOND,

British Colwmbla V6X 2WE

Tek {604} 2702277

Telax: §10-922-5050

ACCME M.P"
Howlatl-Packard tGanada) Lid.

Gabie; HEWPACK Sad Pauld
ACLMEMP
Hewlatt-Packard do BrasH
le.C. tida

Praia de Botafago 228

£° Andar-conjsi4

Edlfigic Argentina - Ala A
22250 £I0 DE JANERG, RJ
Tel: (D21} 552-6422

Tetax: 21905 HPBR-BR
Cable: HEWPACK fio de Jansiro
ACOMEP*

Zonver/Ven Der

Rua Jjose Bonifacio

458 Todes Os Santas

GEP 26771

RIO DE JANEIRD, RJ

Tel 5816197

Teiex: 33487 EGLB BR

A

ANAMED LC.EL Lida,
Rua Bage, 103

4012 SAD PAYLO, 8P
Tk (0171} 572-6537
Teiex: 24720 HPBR-BR
M

Datatrenix Eletironica Lida.
Ay, Pacaemby T46-G11
SAQ PAULD, SP
Tek{T1B} 260111

M

Diympias {Chife) Lida.

#v. Rodrlgt de Araya 1045
Casita 256-¥

SANTIAGO 21

Tel: 225-5044

Tolex: 340892 OLYMP

Cable: Olympiachila Santiagochie
[

CHINA, Peopie’s
Repuilic of

China Hewlon-Packard Co., Ltd.
A71F Chinz Resources Blog.

26 Harbour Road

HOHG KOMG

Tel 5-8350833

Telax: 76793 HPA HX

Cable: HP ASIA LTD

AT M

China Hewistt-Packard Co., Lid.
P.0. Box 9610, Seifing

4tk Floor, 2nd Watch Factory Main
g

Shuarg Yy Shou,-Bet San Huan.Road

BUDEURY, Ontario, POE 558~
To: {705} 522-0202
c

Hevdett-Packard {Ganaga) {1d,
3790 Victoria Park Ave.
WILLOWDALE, Ontario M2H 3H7
Tai 1416} 498-2550

GE

Guebec

Hewiait-Packard {Canada) Ltd,
17500 Traps Canada Highway
South Service Road
KRELAND, Quebec HAJ 2X8
Tk {514) 6974232

Hal Dlan Distriet

BELANG

Tei: 28-0567

Telex: 22607 CTSHP CN
Cable: 1920 Bsiling
ACCMERMP

Ching Hewlot-Pagkard Co., L1,
CHP Shanghat Branch

25/F Sanghai Union Buliding
400 Yar An dong Lu
SHANG-HAL

Tak: 265550

Tedex: 3367 1 CHPSB CN
Cable: 3416 Shanghal

21 - 3350 Dougas Steget Telex: 058-21521 AL CMEMP
YICTOMA, Britlah. Columpia YAZ 3L1....... AGGMEME". . COLOMEA

Tei: 664) 38 1-6618 Hawlett-Packard {Canade} Lid. Instrumantacion

< 1150 rue Cinire Fontaing K. A, Langebask & Ker 8.4,
Manitoba GUEBEC CITY, Quabec G1R 5G4 Carrerra 44 No. 52A-25

Hewlell-Packard (Canada) Lid,
1825 inkster Bivd,

WINNIPEG, Manitobs R2X 1R3
Tal: (204) 694-2777
ACCMEMPT

Hew Brunswick
Hewiett-Packard {Canada) Lo,

814 Main Street

BORCTOR, New Brunswick E1C 1£6
Tak (508) 855-2841

c

Mova Scotia

Hewlatt-Packard {Canada) Lid.
Sulte 114

500 Windmill Road

PARTHOUEH, Nova Scotia B3 1PT
Tel {082} 463-7820

COME* M P

Ontario

Hewlelt-Packard tCanada) Lid.
3325 N, Service Rd., Unit Wo3
BUSLINGTON, Ontario LTN 362
Tel: (416) 335-8644

oM

Tek (418) 648-0726
<

Hawlett-Packard (Canadaj Ltd.

138 Robin Grescent

SASKATOOQN, Saskatchowan S7L 6M7
Tel: {306} 242-3702

&

CHILE

ASC Lida.

Aystria 2041

LANTIAGO

Tel: 223-3946, 223-6148

Telax: 340482 ASC CK

Ccr

Jorge Calcagni y Cla

Av. fiala 634 Santiage

Casitta 16475

SANTIAGO 8

Tal 222-0222

Telex: 440283 JOYCL G2

CMEM

Matrolab 8.A.

Moujias 454 of. 208
TIAGO

Tek 205752, 308296

Telox: 340866 METLAB CK

A

Apartado Aereo 6287
BOGCTA 1, D.E.

Tek 212-1465

Telow 44400 INST CO
Cable: AARIS Bogota
CM.EM

Nefromedicas Lida.
Calfe 123 Ne. 9B-31
Apariado Aereo 100-958
HOGOTADLE, 10

Tel: 213-8267, 2131615
Telax: 43415 HEGAS CO
A

Compumunds

Avanida 15 # 10780
BOGOTADE.

Teil: 214-4455

Taigx: 45466 SUMA GO
P

Carvajal, 8.A.

Calle 28 Norte No. BA-40
Apartado Aereo 46

CALl

Tek 3681111

Tatax: 55650

CEP




CONGO

Setic-Congo

8. 2108

BRAZZAYILLE

Tek 815034

Tetex: 5262
COSTARICA

Cientifica Gostarricense S.A.
Aveniga 2, Calle 5

San Pedro de Montes de Oca
Apartade 0159

SAN JOSE

Tel: 24-38-20, 24-08-1%
Telax: 2367 GALGUR CR

Hospitalar 5.4,

Robles 625

Casitla 3590

auTs

Tal: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quite
M

Ecuador Overseas Agencies C.A.
Caife & de Dctubre $818
P.0. Box 1296, Gueyaquil
GUITG

Tel 308022

Telex: 3361 PECGYE ED
(53

FRANCE
Hewlett-Packard France
Z1. Mercura B

Rus Berthslot

13743 Les Milles Cadex
AIX-EN-PROVENCE

Tek: (42) 59-41-02

Telew: 410770F

ACEM
Hewletl-Packard France
64, Rue Marchand Sathiant
61000 ALEMCGR

Tel: {33} 28 04 42

o

Hewlett-Packard France
Batimant Levitan

2885, route de Grasse
Bretefia Auteroute
(8600 ANTIBES

Tai: (83} Y4-58-19

[+

Hewlett-Packard Fratce
28 Rue de la République

CMEM EQGYPT
0. Fischel B. Y, Cla. 5.4, Swkron Emarprises
Apartados 434-10174 2.0, Box 269
8AN JOSE ALEXANDAIA
- Tel: BOZ908, 808020, 805302
Tel 23-72-44 Telex: 54333
Telex: 2379 I
Cable: OFIR f " ”
A 24 Hussein Hegazi Strest
LYPRUS Hagr-gl-Alm
Teieraxa L1d. Chmo
2.0, Box 1142 Telt 23829, 21641
T A Afroditis Avenue Telex: $3800 1EA UN
NCOSIA . Cable: NTEGASSQ
Tel: 45 626, 62 698 E _
Telex: 2894 LEVIDO CY Sakreo Enterprises
EMP 70 Mossadak Street
e Dokki, Giza
DEMMARK CAIRD
- Hewlett-Packard A/ Tel: TOB £46, 701 087
Kongevejen 25 Tolex: 3337
DK-34580 BIRKERCED c
e ek (073 B 1-66-40 5.3.C. Madical

; Tetex: 371400 hpas dic 40 Gezerat £l Aran Strest

: ACCMEMP Mahanigessin

i Hewlstt-Rackard ALS CMRO
Rollghedsve) 32 Tel: 803844, 805988, §10283

DK-8240 RISSKOY, Aarhus

Tek {06 17-60-00

Telex: 37403 hpas dk

CE

DOMINICAN REPUBLIC
Microprog S.A.

Juzn Temas Mejia y Cotes No. 60
Arroyo Hondo

SANTO BUMINGO

Tel: 565-6268

Telex; 4510 ARENTA OR (RCA)
P

ECUADOR

CYEDE Cia, Lida.
Avenldz Eloy Altaro 1748
¥ Belgita

Casilia 8423 CCI

WTY

Tel: 245-0975, 243-052
Telex: 22548 GYEDE ED
gP

Medtzonics

Valladobd 524 Madrid
PO O, GUITD

Tel 2-208-351

Telex: 2288 ECUAMEE
A .

Talex: 26503 S8C UN

M

El. SALVAPOR

PESA de €1 Saivador 5.A.
28 Avenida Norte 1223

SAN SALYADOR

Tek 26-8858, 26-6868

Teiex: 301 20539 IPESA SAL
ACCMER

ETHIOPIA
Seric-Ethiopia

£.0. Box 2784
ADDIS ABABA

Tei: 185114

Telex: 21150

cP

FINLAND
Hewialt-Packard Oy
Piispankatliontie 17
02200 ESPOO

Tel. 00388-6-88721
Telex: 121563 HEWPA SF
GOMP

RS SacE [ v

LD

Hewlatt-Packard France
Centre o'affaires Paris-Nort
Batiment Ampére

Fue de la Commune de Paris
Boite Postaie 300

93153 LE BLANC-HESHII,
Tel: {1} 885-44.52

Toelex: 211332F

CEM

Hawiatt-Packard Frence
Farc d'activités Cadéra
Guartier Jesn-Mermoz
Avanue du Président JF Kennedy
33700 MERIGHAL (Bordeaus)
Tel: {56) 34-00-84

Telex: S50105F

CEM

Hewlett-Packard France

4. Rue Granam Balf

8P $148

57074 WET2 Cedex

Tek: {87} 36-13-31

Telex: 360802F

Bote Fostals 563 LE

25026 BESARCON Hewlett-Packard France
Tek (1) 83-16-22 Miniparc-ZIRST

Telex: 361167 Chamin du Vieux Cheg
C.E* 36240 MEYLAN (Grencbie)
Hewlett-Packard Franca Tet: (16} 90-38-40

13 Place Napotean Hl [+

29000 BREST Hewiall-Packard France
Tek {98} 41-87-80 Bat.A FErabie

E Bureay vart du Bois Briand
Hewlelt-Packard France 44085 MANTES Cedex
Chemin des Moullies Yol 4601 50-32-22

Doite Postale 162 Teiex: 7130858

89151 ECULLY Gedax (Lyan} ACECH" P

Tal {78} 133-81-25

ACEMP

Hewlett-Packard France

Pare d"activités du Baots Briard
Avenus du lac

91040 EVRY Geadex

Tek: {60} 77-83-63

Telex: 632316F

c

Hewletl-Packard France

&, avenue Reymond Chanas
38920 EYBENS (Grenobie)

Tel: {76} 62-57-98

Teiex: 986124 HP GRENQB EYBE
c

Hewlett-Packard France
Aus Fernand. Forest
2.A. Kergaradec

29239 GOUESHOU

Tel: (98) 4148730
Hewtetl-Packard France
Parc Club dos Tanneries
Datiment 94

4, Aua de ka Faisanderie
87330 LINCOLSHEM
{Strasbourg}

Tel: (88) T6-15-00

Telex: 880141F

CE* M P

125, Rere iy Fagbosy Bemiisr

Hewlatt-Packard France

45000 ORLEANS

Tal: (36) 62-20-31

Epr

Hewiatt-Packard France
Zone Industrletts de Courtahosu!
Avenue des Tropigues
31047 LES ULIS Cadex {Orsay)
Tek: {69) 07-78-25

Telex: 5000488
ACCMEMP*-
Hewlett-Pagkard France

15, Avernie de L'Amiral-Bruix
75782 PARIS Codax 16

Tel: {1} 45-02-75-06

Telew: 13663F

o

Hawheti-Packard France
124, Boulgvard Tourasse
64000 PAY

Tef: (58) 80-38-02

Talex: 5503858

C.E*

Hewlett-Packard France

6, Prace Seinte Croix

36000 POITIERS

Tol 400 41-27-07

Talgx: 7923388

G, E
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SALES & SUPPORT OFFICES

Arranged aiphabeticaily by couniry

FRAKRCE {Cont'd)
Hewlett-Packard France
47, Fue do Chativesla
51106 RELMS.

Tel: 126) 88-69-79

G, 8

Howletr-Packard France
Parc d'activités de Ia Poteria
Fue Louis Keravtel-Botmel
35000 AENNES

Ta (40} 51-42-44

Teiex: T40912F

AT CEMPY
Hawiett-Packard France
98 Avenue de Bretagne
TEHO0 ROUEN

Fal: {35) 63-57-86

‘Telex: 770035F

C.E

tHewiett-Packard France
4, Aue Thomas-Mann
Beita Postale 56

671032 STRASBOURG Cedex

GABON

Sho Gaben

2.0, Box 3%

LIBREVLLE

Telt 721 484

Talex: 5230

GERMAN FEDERAL
REPUBLIC
Hawlatt-Packard GmbH
Wertrighsyentrum Milte
Hewlstt-Packard-Strasse
[-6380 BAD HOKBURG
Tei: {06172 400-0

Teiex: 410 B44 hpbig
MNCEMP
Hewlett-Packard GmbH
Gasthihsstelis
Keithstrasse 2-4

- 1000 BERL#N 20

Tab 130y 21 98 040
Tetex: 015 3405 hpbin d
ACEMP
Hewlatt-Fackard Gmbit
Vertrishsuenirun Siidwast

Hewlgtt-Packard GmbH
Variriabszentrum Wast
Beriner Siragse 111
D-4020 RATINGEN 3
Tal: {02102} 4940
Talex: 580 070 hprad
ACEMP
Hewlett-Packard GmbH
Yartrebsrentram Sid
Eschenstrasse §
D-8028 TAUFKIRCHER
Tef {089)61 20 70
Telax: 0524985
ACCMEMP
Hewilett-Packard Gmbk
Geschihsstalle
Ermbisailen

F517 WALDBRONM 2
Tei: (7243} 602-0
Teiox: 782 834 hepk
ACE

GREAT BRITAIN
See United Kingdom
GREECE

HONG KONG
Hewlett-Packard Hong Kong, Lid.
G.P.O. Box 785

Sth Floor, Sun Hung Kal Gentra
50 Harbour Rosd

HEHG KOHG

Tei: 58323211

Taiex: 56678 HEWPA HX
Canle: HEWPACK HONG KONG
ECP

CET Lta,

16t Floor. Hua Asla Bldg.
54-66 Gloucester Road

HONG KONG

Tel: (5} 200822

Telex: 85148 CET HX

CM

Senmidt & Co. {Hong Kongjitd.
ith Flogr, Great Eagle Cantre
23 Harbour Road, Wanchal
HOMG XOHG

Teol: 5-8334222

Teiex: T4766 SCHME HX

Telr (86} 2856045 Gy ¢ Hewetl-Pagkard AL~ AM

Telox: 290149F 37030 Tom et o8, fihssias Avenoe ICELAND

CEMP Ted-ex‘ ?26.':743 hep Hadanari-ATHENS Hewlatt-Packard |geland
Hewiett-Packard Franca ACCMEM,P Gireece Fosfdanakka §

Le Péripole Hontett Pt GirGH Tet: 6471543, 6471673, B472871 110 REVKJIAVK

2, Cremin du Plgeonnisr de 12 Capidre Gencniftssielia Telex: 221 286 HPHLGR Tek: {1} 67 1000

3168 TOULOUSE Cedex chisatstr. 284 ACCMT"EMP RGO EMP

Tak (61) db-11-12 D-4600 LORTMUND- 41 Kostas Karpynnis S.A, INDIA

Totex: 53 1636F Tai (0731} 45001 8, Omirols Street Computer products are sold ihrough
ACEMP Yotax: 27858 hepdiad KTHENS 133

Hewlatt-Packard France
Les Cardoutines

Batimant B2

Aoute des Dolines

Parc ¢ aotivite de Valbonne

Sophia Anhsalis ..
{6580 YALBOKHE (Nice)

Tei: 93} 65-35-40

c

Hawlatt-Packard France

9, Rue Baudin

26000 VALENCE

Tal: {75) 42-76-16

o

Howlatt-Packard France
Carolor

G de Bois Sriand

57640 WIQY {Matz}

Tel (B} 7712022

c

Hawiatt-Packard France

Pare o' activitd des Prés

1, e Papin

£8658 VILLENEUVE D'ASCQ Cedex
Tel: (20147 7878

Telax: 160124F

CEMP

Hewett-Packard France
Pare d"activités Paris-Nord t1
45, Rue des 3 Soeurs

92420 VILLEFNTE

Teb (1) 4883 83 80

Tabex: 211032F

CEM. P

ACE
Hewigtt-Packard GmbH
Vertrigbszentrum Nord
Kapstadtring §
B-2000 HAMBLRG 50

1

Tel: 32 30303, 3237 371
Telex: 215962 RKAR GR
AL CME

Impexin

Inteiest Oiv.

209 Mesoglon

45254 THENS

Biuta Star L1 Al computer repairs and
maintenance service is done through
Catputer Maintenance Corp.

Biue Star L1d.

8.0, Patel Hause

Near Sardar Patel Codany
AHREDABAD 380.014.

03 638041,
Telex: 021 63 632 hphh d
AGEMP
Hewlett-Packard GmbH
Geschifissieta
Heidering 37-30
0-3000 HANNOVER 61
Tek {0511} 5706-0
Tolox: (22 3258
ACCMERMP
Hewieit-Packard Gmbh
Geschiftsstete
Aosslauer Weg 2-4
D-8800 MARNHEM
Tek: 0621} 70 65-0
Telex; 462105
ACE
Fewlett-Fackard GmbH
Geschiftsstaiie
Masserschmittstrasse 7
D-7310 KEU ULM
Ter 6731) TG 73-0
Teigx: 0712818 KP LAM-D
ACE"
Hewleti-Packard GmpH
Gaschihssiella
Emmaricher Strasse 13
D-2500 NURKBERG 10
Tek {6911) S205-0
Tetex: 0623 860 hpnbg
COMEMP

Tel: 647448172
Telex: 246286
P

Harll Company
38, Mihalakopouiou
ATHEMS 12
Tk T236071
Talax: 218787
Heliameo

P.G. Box 47528
18507 FIRAEUS
Tah: 4627045
Tele 241441
A

GUATEMALA

IPESA

Avenida Retorma 3-48, Zong §
GUATEMALA CITY

Tel. 316827, 3178535647175
Telex: 3055765 IPESA GU
ACCOMEMP

Telk 40353 ¢, 403532
Telex: 0123-234

Cable: BLUE FROST
ACCME

Biue Star Ltd.

40/4 Lavelle Foad
BANGALORE 560 40t
Tek 57881, 567780
Talex: 0845430

Cable: BLUESTAR
ACTCME

Blua Star L1d,

Band Box House
Prabhadevi

BOMBAY 400 625

Tak 4933101, 4933222
Toiex: 01171657

Cable: BLUESTAR

A

Blua Star Lid.

Sahes

41412 Vir $avarkar Marg
Prabhadevi

BOMBAY 400 025

Tal: 430-6158. 430-6556
Teiex: 911-7 1193 BSSS ¥
Cable: FROSTRLLE
ACMEM



Bl Star Ltd,

Kakyan, 16 Vighwas Colony
Alkapuri, BORODA, 380 005
Tel 65238, 55236

Cable: 8LUE STAR

A

Blue Star Lid.

T Hare Straet

CALCUTTA 700 001

Tel: 230137, 230132
Telex: 331-61120 BESNF IV
Cante: SLUESTAR
AMCE

Blue Star Ltd.

133 Kodambakkam High Road
HADRAS 600 (34

Tet 472056, 470238
Telex: 041-378

Cabte: BLUESTAR

AM

Blue Star L1d.

13 Community Centar
hew Frisnds Colony

HEW DELH 110 065

Tai: 633182, 636874

BERCA Indonesia P.T.
P.C.Box 2487 Mkt

Antara €idg,. 11th Floor

J. Medan Merdeka Sefatan 17
JRXARTA-PUSAT

Tek 34398%

Tetex: 46748 BERSAL 14
ACEMP

BERCA Indonesia £.7.

Jaian Kutai 24

SURARAYA

Yel 87918

Telex: 31146 BERSAL 5B
Cabia: BERSAL-SURABAYA
AT EMP

#RAQ

Hewlet-Packard Traging 5.A,
Bervice Oparation

A} Mansocr City 98/3/7
BAGHDAD

Tel 551-48-73

Telex: 212-455 HEPAIRAQ 1K
C

Hewietl-Fackard tallana S.p.A.

Via Principe Nigola 436/€
35126 CATAKIA

Tei: (095) 37-10-87

Teiex: 870204

c

Hewiet-Fackard Haiiana S.p.A.

Via G. di Vittorio 9
20694 CORSICD (Mifana)
Tel: (62) 448351

Hewiett-Packard Haliana S.p.A.

Viale Brigata Blsagno 2
T812% GENOYA
Tl (G10) 541141

Hewleti-Packard Halianz S.p.A.

Viste G. Modugna 33
16156 GEMOYA PEGLI
Tet: (810} §8-37-07
Telex: 215238

CE

rlewiett-Packard Railana S.p.A.

Via G. di Vittorie @

Telex: 031-67720
Cabte: 8LUEFROST
ALTCMEM

EBlue Star L1d.

15/16 C Wallealay Rd.
PUNE 411 011

Tel: 22775

Cable: BLUE STAR

A

Blue Star Lid.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tai: 72057, 72058

Telex: 0155-45¢

Cabte: BLUEFROST

RELAND
Hewlatt-Packard heland Ltd.
82/83 Lower Leeson Street
DUBLM 2

Tet: 2001 608300

Telex: 3438

CEP

Cardiac Services Ltd.

128 Dubitn Industrial Estate
DUBLN 11

Tab (G} 307458

Tetex: 37254

M

120063 CERMUSCO S,
NAVIGLIO ’
{Milanc}

Tol: (62) 925691

Talex: 334632
ACCMEMP

Hewieti-Packard Hatiana S.p.A,

Via Nuova Riveliana 85
20090 LIMETO {Milano)
Tel: {021 92781

Hewlat!-Packard itafiana S.p.A,

Via Nuova San Aoceg a
Gapodimenta, 52/4
80133 NAPOLI

BRAEL Tet: (0613 7413544
AGE Edan Elactronic | Lt Telax 7 10608
Blua Star L1d. P.0:Box 1270 AV CEM
1.C. 7/803 Pogwnima JERUS .
Ntz ALEW 54000 Fewlen-Packard ltalians S.9.4,
TRIVANDALM 895 073 16, Onaliav 5t. Via Oraric 16

JERUSALEM 52467 80122 NAVOLE

Tel: 65749, 65800

Tslex: 0884-258

Cabie. BLUESTAR

E-

Computer Mainteranca Corporation
Ltd.

1%, Sarofini Devi foad
SECUNDERABAD 506 003
Ted 310-184, 345774
Telex: 031-2860

oo

BNDONESIA

BEAGA Indonesig P.T.
PO Box 498/ 3kt

Ji Abdut Muis 82
JAKARTA

Tel: 29-373609

Tetax: 46748 BERSAL [A
Cabte: BERSAL JAKAATA
P

Tk 533 221, 553 242

Tetex: 28231 AB/PAKRD £
AM

Computation and Moasurement
Systems [(CMS) Ltd.

11 Masad Street

47060

TEL-AVIV

Tok 388 338

Telex: 33569 Motil i
COMEP

iTALY

Howlett-Packard itafiena S.p.A
Traversa 98C

\via Glulko Petroni, 19

70124 BAR

Yal, (060} 4 1-07-44

oM

rewiett-Packard Haliena S.p.A,
Yia Emifia, 514G

40011 BOLOGNA Anzola Dell' Emitis
Tel: {051} 731061

Telex: 511630

GEM

Tek {81} 7611444

Hewlell-Packard Haliang §.0.4.

Via Pediizra 15
5128 PADOYA
Tel: (048} 8079166
Telex: 430515
AL

Hewlati-Packard italiana S.p.A.

Viate C. Pavess 346
1-00144 ROMA EUR
Tek {08) 54831
Tetex: 610514
ALCEMP

Hewlett-Packard ltaliana S.p.A.

Wia i Caseliinn 57/C
I-60018 SCANDICCIFHENZE
Tek {055} 7536863

C.EM

Hewlett-Packard italiana 8.p.A.

Lorse Svigeera, 185
1-1144 TOMRO
Tek {1474 4044
Tekax: 221078

A" CE

L)

IYORY COAST
SIYEL

Soviete voirienns de
Telocommunications
Bd. {xscard d'Bstaing
Carrefour Marcory
Zone 4.A

Boite postaie 2580
ABIDJAN 01

Tal: 3653800

Telex: 43175

£

ERAER
immeuble "L.e Ganeral"

Av. du Genergt de Gaufle

18P 181

ABEDJEN O

Tel: 021227

C?

JAP AN
Yokogawa-Hewiett-Packard Lid,
152-1, Dnna

ATSUGL Kanagawa, 243

462) 25-3031.

CME
Yokogawa-Hewielt-Packard Lid,
Meij-Seinei Chiba Blig,

3-1 Hen Chiba-Cho

CHIBA, 260

Tel. [6472) 25 7701

CE

Yokogawa-Hewlat-Packard 11d.
Yasuda-Seime Hiroshima Bldg.
§-41, Hon-don, Naka-ke
HIROSHIMA, 730

Tel. (082) 241-58 11
Yokogawa-Hewrett-Packard Lig.
Tows Building

.23, Xaigan-gari. 2 Chome Chug=ka

OBE, £50

Tek {076} 392-4731

CE

Youogawa-Hewlett-Packard i.td.
Kumegays Asahi 82 Bidg,

3-4 Tsukuna

KUMAGAYR, Saitama 360

Tek (0485) 24-8583

COME
‘Yokogawa-Hewlstt-Fackard Lid.
Asani Shinfun Daiichi Selmed Bldg.
4.7, Hanabata-cho
KUMAMOTD, 360

Tok: {0983; 54-731

OE

Yokagawa-Hewlet-Packard £td.
Shin-Kyolo Center Bidg.

414, Higashi-Shiokoii-chn
Karasuma-Nishiiry
Shiokojfi-dort, Shimogyo-ku
KYOTO, 508

Ted: 075-343-092%

CE

Yokogaws-Hewlett-Fackard Lig,
Mito Mitsui Bldg,

4-73, Sanno-maru, 1 Chome

- RITQ, Ibarakt 316

Vel: (3252) 25-7470
COME



SALES & SUPPORT OFFICES

Arranged alphabeticaliy by country

Yoxogawa-Hewloll-Fackard Lid.
Daichi Seimei Bidg.

7.1, Nishi Shinjuku, 2 Chome
Shinjuku-ku, TOKYQ 160

Tel: 03-348-4811

CEM

Yokogawa Hewlatt-Packard Lid,
$-1, Takakura-cho

Hachieji-sh, TCXYO, 192

Tai: §426-42-1261

CE

Yokogawa-Hewlett-Packard L1,
20-21 Takaido-Higashi, 3 Chome
Suginarml-ku TOKYES 168

Ted: {03} 331-611t

Telex: 232-2024 YHPTOK
C.EMEP"

‘Yokogawa Hokushin Electric
Corporation

Shinjuku-N§ Bldg. 10F

4~ Nishi-Shinjuku 2-Choma
Shinjuku-ku

TOKYOQ, 163

Tel: (03] 349- 185¢

Totgx: JATEE4

A

COMEM P

Yaung In Scientific Co., Lid.
Youngwha Building

547 Shinsa Dong, Kangnam-Ku
SEQUL 135

Yok 546-7171

Telex: 23457 GINSCO

A

Dongbang Healthcare
Prociucts Go. Lid.

Buite 301 Medical Supply Center
Bidg. 1-31 Dongsungdong
dJong Ro-gu, SECUL

Tal: 7641171, 74141641

Telex: KR570€ TKEKO

Cable: TKBEEPKO

M

KUWAIT

Al-Khaldiva Trading & Centracting
£.0, Box 830

SAFAY

Tek 424910, 411728

Telex: 22481 AREEG KT

Cabie: VISCOUNT

EMA

Hewlatt-Packard Belghum SAJNY.
B de 1z Woluwe, 100
Woiuwedat

B-1200 BRUSSELS

Tel: {02} 162-32-00

Tetex: 23-494 pajoban dru
ACCMEMP

MALAYSIA
Hewlett-Packard Saias {Maiaysia)
Sdn. Bhd.

Gih Floor

Chung Khizw Bank Building
46, Jatan Faja Lawt

SO350 KUALA LUMPUR

Tei, 2986555

Telex: 31011 HPSM MA
ACEMP

Protel Engineering
F.O80x ¥i7

Lot 6624, Section 84

2314 Pending Road
Kuching, SARARAK

Tek: 38299

Telex: 70804 PROMAL MA
Cable: PROTELENG

AEM

105 LOMAS, Maxico, I.F.

Tal: 520-0427

P

Micracomputaderas Hawlet-Packard,
SA de GV

Monte Pelvoux No. 115

Lomas de Chapuitepes, 11000
HEXICO, BF.

Tek §20-9127

#

Hewlett-Packard de Mexlco,

SA deCV.

Monte Palvoux Ko, 111

Lomas de Chapultepes

11000 MEXCO, DF,

Tai: 5-40-62-28, 7266, 50-25
Telex: 17-74-507 HEWPACK MEX
ACCMEMP

Hewfelt-Packard De Maxico (Polanco)
Awenida Ejercite Naclonal #579
208y FE pige

Colonia Granads 11560

MEXICO DF,

Tol: 254-4433

P

JAFAN (Cont'd} Yokogawa Hokushin Electric Corp. Guif Computing Systems MALTA
Yokogawa-Hewlstt-Peckard Lud. 5-32 Mokacho 2 Chome P.C. Box 25126 Phifip Toledgs Lid.
Melji-Seimes Kokubun Bldg, 2 Chome Musashino-shl SAFAT Birkirxara P.O, Box 11
78 Kokubun, 1 Chome, Sandal TOKYO, 180 Tai: 435969 Notabile Rd,
HYAGI, 880 Tel: (D422} 54-1111 Toiex: 23648 HRIEHEL
Ted: (0222) 261011 Telox: 02829-421 YEW MTK J 4 Tel: 447 47, 455 66, 4915 25
cE A Photo & Cine Equipment Telax: Mediz MW 843
Yokogawa-Hewlelt-Packerd 11d. Yokogawa-Hewiatt-Packard Ltd. .0. Box 270 £MP
Gohea Bidg. 2F Meif-Semei SAFPLY '
2-10 Gohda 1 Chome Utsusormiya Oodor Buliding Taf: 2445191 JAAURITRIS
Okava-Shi 1.5 (odofi, 2 Chome Telox: 22247 MATIN KT Bienehs Blrger Co. Lid.
HAGAND, 304 UTSENOMIVA, Tochig: 320 Caole: MATIN KUWAIY 18, jues Kopnig Strest
Ter {0266) 23 0851 Tol: (0288} 331163 P PORT QLIS
CE g W.J. Towalt Computer Services Tal: 26328
Lﬁﬁﬁzmﬁm&:&ﬁé Yokogaws-Hewlett-Packard Lid, EA?’ Em‘ 5697 Teiox; 4306
175 Nagen, § Chewne Yasuda Seivel Nishiquchl Bidg. o Azasewm °
Nakamure-su 30:4 Tauruya-cho, 3 Grame Tetons 10356 TOWELL KT MEXICO
NAGOYA, 450 Kanagawa-ku, YOKOHARA 221 I Hewiatt-Paskard de Mexico,
Tek {052} 57 1-5171 'éeic éﬁﬂzﬁi 312-1252 LEBANON SA. da GV,
COMEM U Compter information Systems S.ALL. Fio Nip No. 4049 Dusp. 12
Yokogawe-Hewlen-Packard Lid. JOADAN Chatmmas Duilding Frace. Cordoba
Sa-Kyo-Ren Buliting Sciantific and Madioat Suppifes Co. P.0. Box 13-6274 Dora SBAREZ
1-2 Dote-cho B0, Box 1387 BEIRUT Tel: 161-3-158-82
-~ CHMRYA ORMIYA, Saftama 350 - gy~ - el e e ¥ -

Tol: (04561 45-8031 Tel; 24807, 59907 Telex; 42309 Hewlott-Packard de Mexico,
Yokogawe-Hewletl-Packard Lid. Telax; 21456 SARCO JO CEMP SA deCV.
Chio Bidg. C.EMP & in

" ; R LIBERIA ondominic Kaderayta
;fg"::;’ﬁ:a“ma' § Chare KENYA Unichamicals Ing. Chreuito del Mezon No, 186 Desp. §
phorr o ADCOM Lid., g, Kenya 2.0 Box 4509 6%, DEL PRADG- 76030 Qro.
ok {06} 304-602+ P.O.Box 20070 HONROVIA Tel: 463-5-02-11
Telex: YHPOSA 623-3824 RARGEI Tal: 224262 B
C,CMEMP" Tal: 3_31955 Telex: 4509 Hewteti-Packard ce Maxico,
Yokogawa-Hewlett-Pacard t1d, vk t 5.4 deCV.
27-15, Yaba, 1 Chome * MADAGASCAR Maonti Morgios No. 289
SAGAMIKARE Kanagawa, 229 KOREA Technique #t Precision Fraccionamiento Loma Bonitz 45060
Tek 0427 501311 Samsung HewEei(fPackard Co. Lig. 12, re do Mice GUADAL AJARA, Jalisco
Yekogawa-Hewlett-Packerd Lid, Dongbang Yeoeulde Building P.0. Hox 1227 el 38-31-48-00
Metoshiro-cho Dal-ich Selmel Bldg, 17 12-161h Flgors 101 ANTANANARNO Tetex: 0684 186 ECOME
21927 Ntoshlro-Ghor 8- do-Dong Teli-22050 P
Hamamatsu-shi Youngdeungpo-Ku Telex: 22265 Microcomputadoras Hawlett-Packard,
SHIZUOKA, 430 SO P BA,
Tek {0534} 56 1771 Tek: 784-4566. T84-2685 Mionti Pevoux 415
Y Telex: 23166 SAMSAN K LUXEMBOURG



P

Hewletl-Packard de Mexico,

SA dalV.

Cida. dei Valle

468 Ote. 4th Plso

Colonia ael Valle

Municipio de Garza Garcia Nugvo Leon
66220 MONTERAEY, Nuevo Ladn

Tek 83.78-42-40

Telex: 382410 HPMY

c

infograficas y Sistemas del Noreste,
S.A

Rig Qrinoce 171 Orlente
{espacho 2001

Cotonia Dl Valie
WONTERREY

Tei: 558-4415, §75-3837
Telax: 483164

AE

Hawiett-Packard de Maxico,
SA daCl,

Bivd, Ingependencia No, 2000 Gta,
Col. Estrelfa

TORREQN, COAH,

Tek 171-18-21-89

MOROCCO
Etabirssoment Huben Dotbenu & Fil
81 rue Karateht

Tei: 304 3-02, 3068-38
Telex: 23051, 22822

Hewlatt-Packerd Nederiand BV,
Pastoor Peterssiraat 134-136
i, 5672 LV EINDHOYEN

P.O. Box 2342

M, 5600 CH EINDHOVEN

Tel: (040} 3269713

Telax: 51484 hepae nl

CEP

NEW ZEALAND
Hewiet!-Packard (N.2.) Lid.

5 Cwans Roag

#.0. fox 25- 169

Epsom, AUCKLAKD

Yal: §87-159

Cable: HEWPAK Auckiand
COMEP

Hewlort-Packard (N.Z) Ltd.
184- 150 Willls Straet
WELLINGTCH

PO, Box 9443

Courtenzy Place, WELLINGTOE 3
Tel: 877-158

Cable: HEWPACK Wadlinglon
C.CMEPR

~Northrop instruments-&-Systame-L1g: -

362 Khyber Pass Road

P.0. Box 8802

AUCKEAND

Tak: 754-091

Talex; BG5S

AM

Northrop Instruments & Systems Lid,

Telex: 21261 HEPAG M,
CE

E 110 Mandaviile St,
Gerap 7.0, Box 8338
2, rue Agadir CHRISTCHURCH
Bolte Postala 156 Tel: 488-873
CASABLANCA (1 Telox: 4202
Tek: 272093, 272095 AM
Tefex: 23739 Northrop instruments & Systems Lid,
. P Sturdoe House

Soitia-marct BEET Giuande STeal
Dept. Seelc P.O. Box 2406
6, rue Lapehia WELLINGTOR
CASABLANCA Tek 830-081

i Tek 260980 Tetax: NI 3380

: Tolex: 21641 AM

: ar MIGERIA
NETHERLANDS Elmacao higaria Ltd.
Hewtetl-Fackard Nedariang .Y, 48, Caicutta Crescent Apaps
Startbaan 16 P.0. Box 244and
HL- 1187 X7 AMSTELYEEN LAGOS
P.0. Box 867 £

.

o 20 seTa NORTHERN IRELAND
Tolox: 13 216 HEPA NL See United Kingdom
ACCMEMP NORWAY
Hewletl-Packeard Nederland B.Y, Hewistt-Packard Norge A/S
Bongerd 2 Fotke Semadottes vel 50
NE 2906VK CAPELLE A/G JSSEL P.C. Box 3558
P.0. Box 41 N-5633 FYLLINGSDALEN {Borgen)
HE 2900AA CAPELLE A/D [38SEL Tok: QD4T/E/ 16 55 40
Tel: {10} 51-64-44

Telox: Té621 hpnas n
CEM

Hewigh-Packard Norge A/S
Osternaaien 1816

.0, Box 34

N-1345 QESTERAAS

Tek 0047/2/24 60 50

Talax: 76621 hpnas n
ACOMEMP

- PANAMA,

Hewlet-Packard Norge A/S
Boshmergt, 42

Box 2470

K-5037 SOLHEMSVIK

Tel: 00477628 GG 80

OMAN

Khimiil Ramdas

P.0. Box 18

MUSCATISULTANATE OF OMAN

Tal 795 601

Teter: 3483 BROKER MB MUSCAT
P

Sunail & Saud Bahwan
P.O.8ox 169
HUSCAT/SULTANATE OF O30AN
Tel: 734 201-3

Telex: 5274 BAHWAN MB

3

|eotag LG

P.O. Box 9196

MINA AL FAHAL/SULTANATE GF OMAN
Tel: 56% 685, 5602078, 561210
Telex: 5298 Tawoos On

ACM

PAKISTAM
Mushko & Company
House No, 16, Street No. 16
Sector F-6/3

ISLAMAZAD

Tef: 824545

Cable: FEMUS Islarabad
AEP*

Mushko & Sompany Lid.
Oostrian Chambers.

Abdiiah Haroon Road
KARAGH 0302

Tel: 524131, J24132

Tolex. 2894 MUSKD PK
Cabie: COOPERATOR Karachi
AEP*

Elsctronico Balboa, 5.4,
Calie Samuel Lowis, Ed. Alta
Apartade 4928

PANAMA S

Tel: 64-2700

Telex: 3483 ELECTRON PG
CMEMP

PERU

Cia Elactro Médica S.A.

Log Flamences 145

San isldro

Casiia 1030

LiMA 1

Tal: 41-3325, £1-3705

Talex: Pub. Booth 25308 PEC PISIDR
CMEMP

SAMS A,

Arenida Repubiica da Panama 3534
San isidro, LA

Teb: 419928/417108

Telgx; 20450 PE LIBERTAD

ALP

THewtet

)

PHILIPPINES

The Onfine Advanced Sysiams Corp.
2nd Floar, Electra House
115-117 Esteban Sires!
Logasph Vitage, Makati

Metro MARRLA

Tel; 415-38- 10 jup to 16)
Talex: 63274 ONLINE PN
ACEMP

PORTUGAL

Murdinter intercambic
Mundiat da Coméreio S.AR.L
Av. Antonio Augusto Aguiar 138
Apartade 2764

LiSBON

Tot: {16} 53-21-31, 53-21-57
Telex: 1669% munter g

M

Soquimica

Av. da Liberdade, 220-2

1298 LISBOA Codex

Tek £6-21-82

Talex: 13316 SABASA

Equiprientos Eléctricns S.ARL
Rua Rodrigo da Fonssca 103
PO, Box 2531

LI3BON 1

Tek {19} 68-60-72

Tetan: 12596

CME

CRLSL

Rua e Costa Cabrat 575
4200 FORTD

Tal: 4391747485173

Tatex: 26054

CP

PUERTO RICO

CKEFE PUBFLG RICT
10t Mudioz Alvers Av
Esu. Cafle Ochoa

RATO REY, Puerto Rico 00918
Tek (B0} 754-7800
ACCMMER

QATAR

Gomputer Arabia

P.0. Box 2750

DOHA

Tak: 428555

Telex: 4808 CHPARS

?

Masser Trading & Contracting
P.0Box 1583

DOHA

ek 822170

Taiex: 4439 NASSER DH

M

SAUD ARABIA

Maders Electronics Fstablishment
Hawtent-Packard Division
P.0. Box 281

Thuobak

AL-KHOBAR 31852

Tok: 3951760, BE3-1764
Tatex: 671 108 KPMEEK 8J
Cabie: ELECTA AL-KHOBAR
CEM




SALES & SUPPORY OFFICES

Asranged alphabetically by country

SAUD ARABIA (Cont'd) SOUTH AFRICA Hewtait-Packard Espafiols, S.A. Hewlatt-Packard (Schwelr} AG
Modarn Electronics Establishment Hewlatt-Packard So Africa (Pty.}Lid.  isabel La Catolica, 8 Altemend 2
Hawlett-Packard Division P.O. Box 120 16004 VALENCIA {H-8967 WIDEH
P.0. Box 1228 Howerd Place CAPE PROYVINCE T43¢ Yol (06) 351 58 44 Ted (004 1) 873121 11
Rodax: Plare, 8th Roor Pine Park Center, Farest Drive Teiox; 3435 Telax: 53933 hpag ch
JEBDAH Pinelands cp Catle: HPAG CH
Teh 644 96 28 ' ALCMEMP
Yok 4027 12 FARNAS §) CAPE PROVRNCE 7405 Hewlatt-Packard Espafiola, §.A. e !
Tok (U21) 53 1954 Hewlett-Packard {Schwaizt AG
Cable: ELECTA JEDDAM Av. de Zugararte, 4 ]
ACCMERP Talae: 57-20006 Eciticio £l Abra 4 Schwamendingonatrasse 10
ctors Ev ) ALCMEMP L8 Aremmuesic 8050 ZURICH
Maodern Eectronics Establishment Mewiott-Fackard So Al Le Tol {00471} 1 3158181
Hewdot-Prckard Division oft-Packard o Africa (Pry.bLtd.  vizeavs Telex: 823 537 HPAG CH
P.0.Box 22015 ﬁ;d Floor Jr:m!!?ef House Tak (94} 484 3255, 464 2053 Y
HADH 1485 §2 Overport Brive Tetax: 33032 SYRIA
Tei: 491-67 15, 407-85 87 ERIRBAN 4087 "
Teiex: 207048 MEEFRYD S5 ot {031) 294178 SWEDER ‘ General Electrona Inc.
CEm Toltx: 622954 Hewistt-Packard Svarige AB Nuri Basha Ahnaf Ebn Kays Strest
.'\.bc; ¢ G E1 Alou o c Ostra Tullgatan 3 P.0. Box 5781
uf Shani  Ajou Corp. ) 520041 #ALAG DamAscus
£.0.80x78 Hewlett-Packard Sa Africa (Pty.) Lid. Box 61 Tok 33-24-87
RIYADE B Linton Arcada B 870 Toiox: 411215
Tel 40 41717 541 Capa Road - (040} Cable: ELECFROBOR DAMASCUS
Tolux: 200 832 EL AJOY Linton Grangs Telax: {854} 17805 {via Sodnga £
P COTLAND PORT ELIZABETH £001 gl Middle East Eiectronics
8 Al Tak 041-301201 " P.0.Box 2308
Ses-Linited Kingd Bl6X: 24-28 16— Hewiott-PACk SVonge AB ... .c. oo A RN mromere
¢ Vasira Vintergatan 8 DAMASCUS
SENEGAL X : $-70344 ORESRO Tok 33 45 82
Soviate Hussein Ayad & Cle. Hewlett-Packard So Africa (Pty.} Ltd. " Tl ATt 371
76, Avenue Georges Pompidou Fountain Centar Tek: {18) 10-48.80 ) siex:
B.p 305 Katkoan Sir. Telex: (854) 17806 (via Spinga oifice) M
DRKAR Monumant Park Ext 2 c TAIWAN
Tet 32339 PRETCHIA 3105 Hewiatl-Packard Sverige AR Hewieit-Packars Taiwan Lid.
féame: AYAD-Dakar Tal 912} 46 5735 Skalelisgatan 3, Kista ;Hg" 01‘*°SN road
Telex: 32163 Box 19 . Phaan Nan Roa:
Moneger Disiribution S.4, ¢ ;x 1 S-‘rﬁ'sgs SPANGA CHUNG LI, Taoyuan
1, Aus Parent ) Tel 108 750-2000 Tel: (034) 923-866
P, 18 Hewieti-Paciard So Afria {1y Ltd. - {08} 750- ¢
DAHAR 9 Eagtern Service Road Talex: lfibda »7:.86 Hewietl-Packard Taiwan Ltd.
Tek 215 &7+ Eestgate Ext. 3 Taietax: (68) TET781 Kaohsiung Office
Teiax: 567 SAMDTOM 2144 ACLMEMP 11/F, 486, Chuing Haino 18t Road
p . sse g::: eui-:; ; ;7 %0.3-5125 Hewlett-Packard Sverige AB #;o::ﬁ;::z -
Systemnsa Service Consell (SSC) Jax: Box 266 H
LE NPV T T Cabis HEWPRUK JoRERRSSEURg Yopasgatan A wE
DAKAR ETOLE AGCMEMP $-42 123 VRSTRAHROLUNDA Hewlotl-Pachard Talwan Lid.
Tek 218976 SRAIM {Gothentyrg} fin flogr, Hewlett-Packard Bullding
ge:’ax: 577 Hewlit-Paciard Espafiols, 5.A. Tek (634 B9-10-00 gi;:: Hsing North Road
" Telax: (B54) 17886 {via Spénga
SINGAPORE D Ertenta, S 54 7B 34 Yok (02) 712.0404

Hewietl-Fackard Singapore {Sales}
Pte. Lid.

#0B-00 Inchcaps House
A50-2 Alexandrs Road
Alerandra £.0. Box 58
SINGRPORE, 9315

Tek 4131708

Telex: 34205 HPSGS0 AS
Cable: HEWPACK, Singapore
ACEMP

Dyiatmar nlernational Lid,
Unft 05-11 Block 6

Kolam Aver ingusirial Esiate
SHGAPORE 1334

Tal: T47-6188

Talex: 26283 RS

Gl

06029 BARCELGNA

Teh 3322 2451, 32173 54
Telox: 52603 hpbes

ACEMP

Hewiett-Packard Espaftola, 5.4,
Calia San Vicente S/N

Ediflcio AMbla i.TB

48001 BILBAG

Tei: 4/423 8306

ACEM

Hewlett-Packard Espafioia, 8.4,
Lrta. de la Coruna, Km. 18, 400
£35 Rozas

E-HARRIE

Tel: {1) 637.00.11

Taiex: 23515 HPE

CM

Hewiaft-Packard £spafiola, S.A,
Avda. 8. Francisco Javier, S/N
Planta 10. Edificio Sevila 2
41005 SEVILLA

Tai: 54/64 44 54

Tetex: 72633

ALMP

office}

ACCMEMP

SUDAN

#editerranean £nginesring & Trading
Co. Ld.

P.0. Box 128

KHARTOUM

Tel: 41184

Telew: 24052

cr

SWITZERLAND
Hewlett-Packard [Schweiz) AG
Clarastrasse 12

CH-4055 BASEL

Tel; (651} 33-58-20

AGEP

Howiott-Packard {Sohwaiz) AG
7, fus du Bois-du-Lar

Casa postale 365

CH+1217 HEYRIN 1

el (0041} 22-83-13-11

Telgx 27333 HPAG CH
ACCMEMP

Telex: 24439 HEWPACK
Cable:HEWPAGK Taipei
ACCMEMP

ing Lih Tracing Co.

8t Ficor, 112, Sec. 1,
{hung Hsiao East Road
TAIPE] 109

Tel: (02) 394-8191

Tolex: 22894 SARKWANG
A

THALLAKD

Unimesa G0, Lid,

30 Patpeng Ave., Suriwong
BANGHKOH 10500

Tek 235-5727, 234-0991/3
Talex: 84439 Smonco TH
Cabie; UNIMESA Bangkok
ACEM




Banghok Business Eguipment Lid,

5/5-6 Dejo Road

BANGKOK

Ted: Z34-8670, 234-8671
Teiex: ETE99-BEQUIPT TH
Cable: BUSICRAPT Sangkok
P

TOGD

Sonigte Alfrcaine De Promation
BRAZN

LOME

Tel: 21-62-88

Tedex: 5304

a

TRIMIDAR & TOBAGO
Carthbean Telecoms Lid
Corner McAHister Sirest
Eastern Main floag, Laventille
PO Box 132
PORT-0F-5P Alf¢

Teh 6244213

Telex: 22561 CARTEL WG
ARTEL, PORT OF 5
P

Computer and Controls Lid.
£.0.80x 51

66 independence Square
PORT-OF-SFAIK

Tel: §23-4472

Telgx: 3000 POSTLX WG, ACCT
LOOGO AGENCY 1264

AR

Feral Assoc

8 Fitegarald Lang
PORT-OF-SPAIN

Tel: §2-36864, 62-39255
Telox: 22432 FERALCO
Cable: FERALCO

M

TUNISIA

Tunisie Flsctromque S.ARL.
3% Avenue de iz Liberte
TUNIS

Tok 280-144

GEP

Turiste Eisctronigue SARL
04, Av. Juguriha, Mutuelievilis
1602 TUMIS-BELVEDERE

Teh: 280144

Telex: 13238

CEP

Corema 8.4,

1ter. Av. de Carthage

TUKIS

Tel 253-821

Telex: 12319 CABAM TN

3

TURKEY

EMA

#ediha Eldem Sokak No. 4176
VYerisehir

ANKARA

Tel: 319473

Telsx; 42321 KTX TR

Cable: EMATRADE ANKARA
M

Teknim Company Lid.

lran Caadesi Ne. 7
Harakikiere

ANNARA

Tet 275600

Terex: 42155 TRNM TR

CE

Kurt & Kurt 4.5,

Withatpasa Caddesi No. 75
Kat 4 Kixilay

ANKARR

Tel: 318875:6/7/8

Telex: 42490 MESR TR

A

Saniva Bigisayar Sisternleri A8,
Euyukdere Caddes: 103/6
Gayretiepe

ISTANBUL

Tel: 1673180

Telex: 26343 SaM TR
cP

Best inc.

Esentage. Gazeteciter SResi
Weskisr Rgiem = -
Sokak 8/3, Gayretiers
ISTAHBUL

Tel: 172 1328, 173 3244
Telex: 42490

A

UN{TED ARAR
EMIRATES

Emitac L.1d,

P.0. Box 1841

SHARJAH

Tek 531181

Telax: 56136 EMITAC EM
Cable: EMITAC SHARJAH
ECMPA

.0, Box 2711

ABU DHABE

Tel: 820418-20

Cabie: EMITACH ABUDHABE
Ermtac Lid.

£.0. Box 8381

DUBAL

Tel: 377531

Emitac Lbg.

P.Q. Box 473

RAS AL KHAMAH

Ted: 26133, 21270
UMITED KINGDOM
ENGLAND
Hewiell-Packard |.td,
Miller Housa

The Ring, BRACKKELL
Berks RG12 XN

Tel: G344 424858

Telox: 348733

E

Hewlett-Packard Lid.
Elsirea Houss, Slstree Way
BOREHAKWOOD, Herts WDE 1SG
Tek 01 207 3000

Tetex: 8852718

CE ¢

" Telex: 668058

Hewleti-Packard | td.

Caktisid Houss, Dakfieid Grove
Chtton BRISTOL, Avon 888 28N
Tel: 9272 738806

Telex: 448302

C.EP

Hewiatt-Packars Ltd.

9 Bridewet Place

LOKDON EC4Y £BS

Tel: 31 503 6565

Telex: 794763

ce

Hewlets-Fackara Ltd,
Pontetract Road

NORMAKTOM, West Yorkshiva WFG 1RN

Tal: 0624 395586
Telex: 357355
cP

Hewlati-Packard L,
The Quadrangle

106-118 Station Read
REDHILL, Surrey RHY 1PS
Tel OT3Y 63855

Avon House

435 Suatfors Read
Shirley, SCLIRULL. West Midlands
260 ABE

Tel: 921 745 8AGC

Tel 38105

CEF

Hewlelt-Fackard Lid
kieatnside Paric Road
Chasdie Heaih

STOCHAORT

Chestire

$KIOFEB

Tok 05 1-908-0828

SCOTLAMD
Hewlet!-Packara Lid.
173 Springhurn Place
Coltege Mitnn Narth
$AST RILBRIOE, G74 3NU:
Tel: G3552-49261

Tejex: 773615

C.E

Hawinti-Packard Lid.
$OUTH GUEENSFERRY
Wast Lothian, EH30 $TG
Tek 031321 1188
Yatex: 72687
COMEMP

UNITED STATES

Alabama
Hewlett-Packard Sp.

2300 Riverchase Center
Buiding 150 - Sulte 118
BIRMINGHAM, AL 55244
Tek {205) 888-0547
AGMP?

LD

3
HUNTSVILLE, AL 35065
Tek {205} 8302000
COMEM®

Alaska
Hewlatt-Packard Co.
3603 C 51 Suile 1416
ANCHORAGE, AK 99503
Ter {907} 583-6855

[

Arizona
Hewilett-Packerd Co,

BG80 Poine Parkway West
PHOENHK, AZ 85044

ACEMP
Hewiett-Packsrd Lid
Harmon House

No. | Geotge Sireet
UXBHEME, Midciesex UXE YN
Tei: 895 720 20

Telex: E93134+5
COMEMP
hiewtett-Packard Lid.
King Street L ane
Winnersh, WOKINGHAM
Berksrire RG11 5AR
Tel: 3734 TBA7T4
Telex: 647178
ACEMP

NORTHERN IRELANE
Hewdett-Packard (Irelend} Lid
Garrckierqus Incustrial Gentre
75 Bedfast Road, Carrickfergus
Q. ANTRIM BT38 8PM

Tek (19603 67333

CE

Tardlac Services Gompany
954 Fineghy Agad Bouth
BELFAST,BT19 OBY

Tek D232-625566

Tetex: 747626

M

Tel1607) 37 3-800H)
ACCMEMP
Hawlett-Packard Co.
5400 East Britannia Dr.
Bidg. S, Suite 124
TUCSON, AZ B5TOS
Teoi: {602) 513-7400
CEM™

Calitornia
Hewlett-Packard Co.
98 South Hill Dr.
DRISBAMNE, OA 94005
Tei: {418} 330-2508
o}

Hewiett-Packard Co.

5060 E. Qlinton Avenue, Sulte 102

FRESNO, CA 83727
Tei: {208} 262-8632
S

Hewlett-Packard Go,
421 8. Manhawar Av.
FULLEATON, CA 92631
Tal: {714} 9496700
C.OMEM
Hewlett-Packard Co.
7408 Hotligler Ave. 44
GOLETA, CA 92117
Tek {405 §85-6106
¢.E




@3

SALES & SUPPORT OFFICES

Arranged aiphabeticaily by country

URITED STATES (Cont'd)
Hewleti-Packard Ca

2525 Grand Avenue

LOHG BEACK, CA 90815

Ted: (213} 498- 1511

[

Hewiell-Hackard Go.

5651 West Manchester Ava,
LOS ARGELES, CA 00045
Tek {213) 3375000

Teiex: §10-325-5608

CM

Hawielt-Packarg Co.

3155 Porter Drive

PALO ALTO, CA 34304

Tol: {415) 86578000

cL

Hewdett-Packard G,

4244 So, Market Cowt Sulte A
SACRAMENTO, CA 95834
Tei: (96} 929-7222
A"CEM

Hewiett-Packard Ca,

BEOE Ker Drive .
SAM DIEGE, CA 02123
Tei: (610) 279-3200
COMEM
Hewiati-Packard Co.
5725 W. Las Positas Bivd,
PLEASANYON, CA 94566
Tal: {415) 46800782

c

Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95054
Tef: (408} 888-7000
Telex §t0-338-0586
ACCME
Hewial-Paskars £3.. - -

Florida
Hewtett-Packard Co
2801 N.W. 62nd Streat
FORY LAUDERDALE, FL 32308
Ted: {308} 9732600
CEMP-
Hewlett-Packard Co.
HE00 South Point Parkway
Suite 301
JACKSONVELE, FL 322 t6
Tek (304) 636-9855
o
Hewiatt-Packard Co,
255 East Drive, Suite B
HELBOURNE, FL 32501
Tet {305 729-0704
CME

Hewlett-Packard Ca,
8177 Lare Ellepor Drive
QRLANDG, FL 32809

Tek {365} 859-2800
ACCMEP
Hawlett-Facxara Co,

470 Baveu- fed; s

Builoing §
PENSACOLA, Fi. 32503
Tal: {304) 476-8422
ACM
Hewlett-Packard Go.
S50 W, Idlewild, {158
TAMPA, FL 33614

Tel: {813} 884-3262
CEMP

Georgia
Hewtett-Packard Co.
2000 South Pgrk Face
ATLANTA, GA 20338
Tel: {404} 955- 1500

2150 W, Hilorast Dr.
THOUSAND QAKS, CA 91320
B35 373-1000

COME

Golorado
Hewigtt-Packard Co.
2845 Center tiresn Court South
Suite A

BOULDER, CO 88301
Tel: {303) 409-6655
ACE

Hewlatt-Frciard Co.

24 inverness Place, East
EXGREWOOD, GO 80112
Teb: (303} B46-5000
AC,CMEM

Connecticw
Howiell-Packarg Co,
580 Sylvan Av,
BRIDGEPCAT, {T 06606
Tel {203) 371-6454

CE

Hawietl-Packard Co,

47 Barnes Indusirial Foad South
WALLINGEGHRD, CT 08492
el £203) 2667801

AC CMEM

AR bty Aeag

Heowlatt-Packard Co.
525 W. Monroe, #1308
CHECAGD, iL 64608
Tek {312} 830-0¢10

c

Hewlett-Packarg Co.
1200 Fast Diehl Road
NAPEAVILLE, il 60566
Tek (312} 357-8800

-

Hewlett-Packard Co.

5201 Tolview {rive

ROLUNG MEADOWS. 3L £0008
Tek: (317} 255-9806

Teiex: $10-687-1068
ALCCME M

indiana
Hewlett-Packard Ca.
11911 M. Marwdfan 51
CARMEL, IN 46032

Tel (317} B44-4100
ACGMEM
Hewlett-Packara Co.
Suite 108

FT. HAYRE, N 58524
Tel: (219} 462-4283

GE

fowa

Hewlett-Packarg Co,
4070 22na Av. SW
CEDAR RAPIDS, IA 52404
Tak {319) 390-4250
CEM

Hewielt-Packard Co.
4201 Corporate Dr.
WEST DES MOINES, A 50268

(Tel: (515} 224-1435

ALLLMT L

Hewtatt-Packard Ca,
2 Choke Cherry Road
ROCKVILLE, MDD 20850
Tek: (301) 848-6370
ALCCMEM

Massachuseits
Hewiett-Packard Co.
1775 Minuteman Road
AKDOVER, MA 61810
Tal: (617} 6621500
AC.CMEMP"
Hewletl-Fackard Co.

32 Hartwelt Avenusg
LEXINGTON, MA 02473
Tak (617} 56 1-5960

C.E

Michigan
Hawlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49508
Tek (618} 9571970

T

Hawlet-Packard Co,

39550 Orehard Hill Piace Drive
MOV, M 48050

et {313) 3489200

&,.C.EM

Hewlett-Packerd Oo.

1771 W, Bip Beaver Boag
TROY, MF 48084

Tel: {313) §45-6474

c

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

Tel: {§32) 64441100
AL il

3607 Parkway Lane
Suite 300
HORCROSS, GA 10082
Tel. {404) 448-1894
CEF

Hawali

Hewiett-Packard Co.
Kawaizhao Plaza, Suite 150
$67 South King Street
HOROLULY, M1 98813

Tek 804} 528-1555
AGEM

Idahe
Hawiett-Packard Co.
11308 Chinden Hivd,
BOISE, i 83707

Tol: {208) 325-2700
[+

ilimois
Hewleit-Packard Ca.
364 Gidorado Hoad
2.0, Box 1607
BLOOMINGTON, 11 81701
Tek {306} 662-9411
ACEM

Kansas

Hewiatt-Packard Co.

7804 Fast Funsion Road, Suite 203
WICHITA, K5 67207

Tel: {316) 6848451

CE

Kentucky

Howiett-Packard Co.

30309 Linn Statlon Road, Suite 100
LOUSWILLE, €Y 40223

Tel: (502} 426-0100

ACM

Louiskana
Hewlett-Packard Co.
160 James Crive £ast
5T.ROSE, LA FOO8T
P.0. Box 1445
KENNER, LA 70063
Tel: {504) 467-4100
ACEMF

Haryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, MO 21227
Tei: {301) 44-5500
Telex: 710-362-1943
AGCHMEM

Missouri

Hewlait-Packars o,

1001 E. 1015t Terrace Sulie 120
KANSAS STY, MO 64131-3368
Tek (816} 941-0411
AC.CMEM

Hewielt-Packard Co,

13001 Hollenbery Orive
SRIDGETON, MO 63044

Tel: {314} 3445500

ACEM

Nebrasks
Hewtet!-Packard
11624 Nichotas 51,
OMARA, NE 68154
Tei (402) 483-6300¢
GEM

MNew Jersey
Howlett-Packard Go.
120 W. Gentury Aoad
PARAMUS, NJ 07653
Tek (201} 2655060
ALCCMEM
Hawlstt-Packard Co.
20 New England Av, West
PISCATAWAY, ) (8654
et (201} 8626100
ACCME



New Mexico
Hewlett-Packard Co.

7801 seftersan N.E.
FLBUGUERQUE, Nt 87109
Tel: 565] §28-6300

C.EM

Hewlett-Packard Co,

1460 Tritty D, Suite 3
LOS ALAMOS, NM 87544
Tek: (505} 662-8700

- CE

New Yark
Hewtett-Packard Co
§ Computer Drive South
ALBARY, NY 12205
Tel: (518} 458-1550
ACEM
Hewlett-Packard Co,
4600 Main Strast
LLARENGE, NY 14031
Tel: (718} 158-6621
LE

Hewleti-Packard Co.

200 Cross Kayy Oy P
FAIRPORT, NY 14450
Tel: (716} 223-9980
ACCMEM
Hewtetl-Packard Ca.
1641 Henry Clay Biva.
LIVERPODL, NY 13088
Tek (315} 4511820
ACCMEM
Hewilatl-Fackerd Co.

No. 1 Pennsyivania Plaza
55th Floor

3440 Steeet & Bth Avenue
HAKBATTAR NY 10118
Tek {212, 37 1-0800

Ct

Hewlatt-Packard Ce.

16 Myers Corner Rd,
Hollowbrook Park, Suite 20
WAPPIRGER FALLS, NY 12590
Tel(814) 296-8125,

CME

Hewiett-Packard Co,

2875 Westchester Avenue
PURCHASE, NY 105712590
Tel: (914] 935-5300
CCME

Hawlet-Packard Go.

3 Crossways Park Wes!
WOOUDEURY, N 15797

Tek {516} 682-7500
ACCMEM

MNorth Carolina.
Hewlett-Packard Co.
305 Gregson Dr,
CARY, NC 27511

Yei: (918} 467-6600
GOMEMP"
Hewlett-Packarg Co,
9800-H Southers Pine Bivd.
CHARLOTTE, KC 28210
Toi {704)527-8780

o

Hewiatt-Packard Co.
5605 Aoanne Way
GREENSBORC. NG 27420
Teh {318 8521800
ACCMEMP"

Dhio
Hawlett-Packard Co-
2717 &, Asfington Road
AKRON. OH 44312

Tel: (216) 844-2270
GE

Hewleti-Packard Co.
4501 Erskme Roag
CINCIMNATY, OH 45242
Tei: (513} 891-8870
CM

Hewleit-Packard Co.
15886 Sprague Road
CLEVELAND, OF 44136
Tel: (236} 243-730¢
ACCMEM

Hewlett-Packard Co.
9040 Springhors Pike

Hewlatt-Fackard Co.

Qe Maritime Flaza, Sth Floor
720 Water Street

TOLEDD, O 43604

Teki419) 242-2200

[

Hewlett-Packard Co.
875 Bracksedgs Bivd.
WESTERYILLE, OH 43081
Tek (6141 891-3344
COME®

Oklahoma
Hewiatt-Packard Go-
3525 MW, 5Bth 8t

Suits C-100

OKLAHOBEA CITY, OK 73112
Tat: {£05) $46-9439

CE'.M

Hewlett-Packard Co.

3840 8. 103rd B, Ava., #100
TULSA, OK T4146

Tel: {918} 685-3300
ACCCEM P

Oregon
Hewlell-Packard Co.
9255 8. W, Ploneer Count
WILSONFILLE. OR 97070
Tel: (503} 8826000
ACE" M

Pennsyivania
Hewlett-Packard Co.
50 Dorchaster Ad.
HARPISBURG, PA 17112
Tal {7171 857-5800

c

Howlati-Packard Co.
111 Zeta Drive
PITESBURGH, PA 15238
Tek {412) T82-0400
ACEM

o T (BB BEEATAT. e
L ALK

Howlett-Packard Co,
2750 Menroe Soulevard
YALLEY FORGE, PA 18482
Yol (215) 666-8000
ACCMEM

South Carolina
Hewlett-Packard Go.
Brookside Park. Suite 122
1 Harison Way
COLUMEIA, 5C 20210
Tef {803) T32-0400
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Computer & industrlal Engineering
25, Averiue de la Justice
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LUSAKA

Tel: 215580

Telex: 40128

E
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S1

Introduction

S1-1 Introduction

This supplement to the HP 37204A/B Operating and Service Manual (HP Part No
37204-90003} covers options 003/004/013/014 which aliow customers to couple
fiber cables with SMA or ST connectors directly up to the HP 37204A.

The Sections in this supplement correspond to those Sections of the Operating

ard-Service- Muomual-which regqoire nrodifications/additions tocoverontions
003/004/013/014. To aveid ambiguity, section numbers, etc, in this supplement
are prefixed by an "5"

$1-2 New Fiber Options

Ontions 003/004/013/014 replace options 001 /002 which are discontinued,

e (pt 003 adds fiber optic capabiiity (SMA connectors) to port A.
# Opt 004 adds fiber optic capability (SMA connectors) to ports A and B.
® Opt 013 adds fiber optic capability (ST connectors) to port A.

® Opt 014 adds fiber optic capability (8T connectors) to ports A and B,

$1-3 Specification Changes

The new fiber options increase the maximum distance between extenders to 3000m
(9800 ft) - provided the power budget is sutficient to cover cable attenuation
{see Section S2 of this supplement).






S2

Installation

52-1 Introduction

Generally, Section 2 of the HP 37204 A/B Cperating and Service Manual (HP Part
No 37204-90003) applies except for the following:

@ Page 2-2, para 2-6. Options 003/004/013/014 allow a maximum length
cable per link of 3000m (9800 1), depending on cable characteristics and

the-tnletoss-budget-tsee-para-52-2-1 below)i—{Gptions 861 -and-062-atiow
only 1250m.)

® Page 2-3, para 2-8-2. This para applies to options 001,002 only. For
options 003,004/013/014, refer to para 52-2-1 below.

# Page 2-4, para 2-8-3. The CAUTION, which applies to HP’s HFBR-4000
connectors, also applies to SMA connectors. For ST connectors, engage pin

—and-slot-before-pushing home the bavenet connection. -
@ Page 2-4, para 2-9-2. For options 001/002 only, use loopback cabie HP

Part No 5061-2694, For options 003/004/013/014, use a standard patchcord w;fh
SMA or 8T connectors as appropriate.

$2-2 Cable Link Between Extenders

Options 003/004 use SMA connectors; options 013 and 014 use ST connectors).
52-2-1 Maximum Link Length

Options 003/004,/013/014 will work with a range of Tiber sizes from 30/125 up
to 106/140 micron (dispersion effects make sizes above 100/140 micron

unsuitable). Check, for the chosen cable, that the actual link length is less
than or equal fo the maximum link length.

52-1



Maximum tink loss hudget (dB} - excess losses (dBB)
link length =
{km) fiber attenuation {dB per km}

Data for the calculation:
- Fiber aitenuation: see cable specification.

. FExcess losses: allow for the launch connector toss of nop-precision connectors and
"extra" connections in the cable, eg patch cables, splices, etc.

- Link loss budget: this varies with the cable dimensions - consult the table below. The
table allows for temperature and ageing effects, and the launch connector loss of high
performance connectors such as OFTI NOFC (SMA) or AT&T Precision Ceramic
Ferrules (5T).

Fiber Dimensions Numerical Cink Loss

{core/cladding) Aperture Budget (dB)

5G/125 um 0.20 3

625/125 um 0.28 10 To get a
85/125 um 0.26 12 typical figure,
100/140 um (.29 13.5 add 5 dB

Sampie calculation:

- Fiber specif ica_tion: 62.5/125 cable with attenuation of 4 dB per km.
- Link loss budget for 62.5/125 cable: 10dB.

- Excess faunch connector foss: 0dB (precision ST connectors used).
Hence,

- max link length = 10/4 =25 km.
- typical maximum length = (10 + 5)/4 = 3.75 km
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S6

Replaceable Parts

86-1 Introduction

Options 003/004/013/014 comprise the AT assembly and a fiber optic assernbly, The Al
assembly is available as an exchange agsembly (37204-69001) but the fiber optic assemblies
are availablie only as non exchange assemblies,

Option Non Exchange Assy
003 37204-60025
004 37204-60026
013 37204-60028
014 37204-60029

This Section does not list parts for the fiber optic assemblies because troubleshooting the
assemblies to component level is not practicabie.

For the parts list for Al assembly and the main list of parts {covers, end panels, etc), and
for ordering information, refer to Section 6 of the HP 37204A/B Operating and Service
Manual {HP Pari No 37204-90003).






S8

Service

$8-1 introduction

Generally Section § of the HP 37204A/B Operating and Service Manual (HP Part No
37204-90003) applies except for the following

e Page §-2, para 8-8. The repair kit HFBR-G100 is only for cables used with options
G601,/002,

e Page 8-0, para 8-10-2. Running self test for the fiber optic ports requires an external
loopback connector. HP Part No 5061-2694 is suitable for options 001/002 only, For
options 003/004/013/014, use a standard patch cord,

s Pages 8-13 to 8-16, General Service Sheet G-2. Substitute procedure 5G-2 given below.

® Pages 8-27 to .8-33. Assembly Level Service Sheet A2, For options 003/004/013/014,

fepair s by board veslacement only so assembly Tevel procedures are not veduired.

58-1



G2
INSTRUMENT TROUBLESHOOTING
G2-1 Determining Which Assembly is Faulty
This procédure replaces para G2-1 of the HP 37204A /B Operating and Service Manual
for options 803/004/013/014 only. Use it to determine simply whether.the Al assembly
or the fiber optic assembiy is faulty,

Procedure:

. Run self test (para §-10 of the HP 37204A /B Operating and Service Manual) and note
at which stage the test {ails.

2. It self test fails when testing the COAX ports, suspect the Al assembly.

37 selt test Tails when testing the fiber optic ports, suspect the fiber optic assembly.

G2-2 A1 Assembly Replacement

Apply para G2-1 of the HP 37204A/B Operating and Service Manual (pages 8-15 and
g-16).

G2-3 Repair Of Fiber Optic Assembly

For the fiber optic assembly, there is no provision tor component level repair. If the
assembly is found to be faulty, replace it with a non exchange assembly.

Option Non Exchange Assy
003 37204-60025
004 37204-60026
013 37204-60028
01d 37204-60029
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