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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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Maodel 547A

Figure 1. HP Model 547A Current Tracer

SCOPE OF MANUAL

This manual contains information about the Hewlett-Packard 547A Current Tracer. Coverage includes a description
of the instrument, its applications, specifications, instructions in its use, theory of operation, mantenance, perform-
ance tests, adjustments, list of replaceahle parts and how to obtain them, component locators, and schematics.

DESCRIPTION

The HP 547A Current Tracer is a hand-held probe which enables the piecise localization of low-impedance faults
in electrical systems. The probe senses the magnetic field generated by a pulsing current internal to the circuit or
by current pulses supplied by an external stimulus such as the 3P 546A or 105267 Logic Pulsers, Indication of the
presence of current pulses is provided by lighting the indicator lamp near the Current Tracer tip. Adjustment of
probe sensitivity over the 1 mA to 1A range is providied by the SENSITIVITY control near the indicator. The probe
is self-contained and requires <75 mA at 4.5V 1o 18V, from any convenient source.

INSTRUMENT IDENTIFICATION

Hewlett-Packard uses a 6-digit serial number (AOOOX0) to identify the Current Tracer. If the seral number of
your instrument differs from the serial number(s) on the title page of this manual, there are other differences
betwean the manual and your instzument. These differences are covered 'n a "MANUAL CHANGES” sheet

which Is included with the manual. '
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SPECIFICATIONS

Table 1 lists all specifications for HP Madel 547A Current Tracer.
: Table 1. Madel 547A Current Tracer Specifications

INPUT:
Sensitivity: 1 mA to 1A

Frequency Response:
Light indicates Single-step current transitions: sitgle pulses 25C ns in width; pulse trains
to 10 MHz (typically 20 MHz for current pulses 210 mA}

Risetime: Light indicates current transitions with risetimes <200 ns at 1 mA,

POWER SUPPLY REQUIREMENTS: A

Voltage: 4.5 to 18 Vdc

Input Current: <75 mA

Maximum Ripple: +500 mV above 5 Vdc
Qvervaltage Protection: 25 Vdc for one minute

WP B4 TA
TYPICAL QPEAATING RANGE
R
RN SRR S
NPUT PULSE RISETIME
VS, AMPLITUDE

e

TEMPERATURE: 0° to 55°C

INPUT PULSE AMPLITUDE

WEIGHT: 112.4 g {4 0z.) net; Shipping Weight: 170 g (6 oz).

Size Probe bady 15.24 cm (6 in.); Cable, 110.38 cm (47 in.)

o T T
200 ns 2pt W
INPUT PUL SE KISETIME

APPLICATIONS

,ne Current Tracer operates on the principle that whatever Is driving a low-Impedance fault node fust be de-
livering the majority of the current. Tracing the path of this current leads directly to the fault. Problems that are

compatible with this method are;

Shorted inputs of integrated circuits.

Solder-bridges on printed-circuit boards.

shorted conductors in cables.

Shorts in voltage distribution networks, e.g., Ycc-to-ground shorts.

Stuck data buses, such as three state, open-collector, or Hewlett-Packard Interface Bus HP-13).

Stuck wire-AND structure.

UNPACKING AND INSPECTION

If the shipping carton is damaged, ask that the carrier’s agent be present when the Current Tracer Is unp?d‘ced.
Inspect the iastrument for obvicus damage such as dents, scratches, etc. If the instrument is darpaged or ?i 5 to
meet performance tests, notify the carrier and the nearest Hewle:tt-;Packard §ales and Service Office [mmetilately.
Retain the shipping carton and the padding materfal for the’carner H i‘n’specnon. The §a|es ar}d Service O'Iflce witl
arrange for the repair or replacement of the instrument without waiting for the claim against the carrier to be

~ settled,

STORAGE AND SHI®PMENT

To protect valuable electronic equipment during storage or shipment, always use tije best puckaging methods fivail-
" able. Your Hewlett-Packard Sales and Service Office can provide packaging material such as that used for original
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tactory packaging. Contract packaging campanies in many cities can provide dependible custom packaging on
shart natice, Environmental conditions during storage and shipment should normally be limited as follows:

3. Maximum altitude: 25,000 ft.
b. Minimum temperature; -40°F {~10°C).
¢. Maximum temperature: +149°F {+65°C).

OFERATING CHARACTERISTICS

Three conditions must be met before the Current Mroperly respand to circuit stimulus:
1. The mark on the probe’s tip must be aligned along the length of the printed-circuit trace,
2. The probe be held perpendicular to the printed-circuit trace — no: at an angle,

3. The printed-circuit trace must be conducting an alternating current, either from an Internal source or,
from an exterpal stimulus such as a Logic Pulser with a rise=time of 200 ns.

: NOTE
The voltage preser.| on the black power supply lead {negative side of supply) is alsu present on the
tracer's anodized 21aminum case. Do not lay the tracer on any grounded area, such as an nstrument
chassis, unless the chassis Is at the same potentlal as the nlack lead. Damage to the power supply
may result.

CURRENT TRACER OPERATION

Use of the Current Tracer is indicated when conventianal troukleshooting reveals a low-impedance fauit. The
operator aligns the mark on the probe tip along the length of the printed-circuit trace at the driver and adjusts
the sensitivity control until the indicator famp just lights. The probe Is then moved along the trace or placed
directly on the terminal points of the nodes (or IC pins), while observing the indicator light. This method of

following the path of the current leads directly to the fault responsible for the abnormal current flow. If the
driving point ‘'oes not provide pulse stimulation, the node may be driven externally by using a Logic Pulser at
the driving point. The following paragraphs describe troubleshooting techniques for some of the more common

problems.

Wire-AND Node

One of the most difficult problems encountered in troubleshooting integrated circuits is a stuck wire-AND node.
Ty pically, one of the open-collector gates may still continue sinking current after it has been turned off. The

Current Tracer provides an easy method of identifying the fault gate,

Referring to Figure 2 place the Current Tracer on the gate side of the pull-up resistor. Align the mark on the probe
tip along the length of the printed-circuit irace and adjust the probe’s sensitivity control until the Indicator Is just
fully lighted. If the indicator will nat light - use a Logic Pulser to excite the line. Place the tracer tip on the output
pin of each gate; only tie faulty gate will cause the indicator to light.

Gate-to-Gate Faults

When a low-impedance fault exists between two gates, the Current Tracer and Logic Pulser combine to quickly
pinpaint the defect. In Figure 3 gate A’s output is shorted to ground. Place the pulser midway between the two
gates and place the Current Tracer's tip on the Pulser’s pin, Pulse the line and adjust the Current Tracer’s sensitivity
control until the indicator just lights, First place the Current Tracer tip next to gate A and then gate B while con-
tinuing to excite the trace. The tracer will light only cn the gate A side, since gate A, (the defect in this example),

is sinking the majority of the current.
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Figure 2. Wire-AND Node Fault
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Figure 3. Gate-to-Gate Faults
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Solder Bridge/Cable Problems

When checking printed-circuit traces which may he shorted by solder-bridges or by other means, start the Current
Tracer at the driver and folldw the trace. Figure 4.shows an example of an incorrect current path due to a soider-
bridge. As the tracer probe follows the trace from gate A toward gate B, the indicator remains lighted until it
passes the bridge. Thisis an indication that the current has found some path other than the trace. Visually inspect this
area for solder-splashes, gold-bridges, etc. These principles also apply when troubleshaoting sharted cable

assemblies,

LIGHT GOES OFF HERE

ADJUST CURRENT
TRACER HERE

'—A\/ 6
|/

)/sot.osn BRIDGE D(r

CURRENT PATH

Fizure 4_ Solder-Bridee in Printed-Circnit

Multiple Gate Inputs

Anather type of IC nodal structure is the one-out i
-output multiple-input configuration. Figure 5 sh
;ir::g t;zij:gtp‘t;::e:ieg; :: :iltgynal on glate AI'Is i;pt;t.dln this case, place the Current Tracer's lipson the o:::;st;t! };Jiisntg?:ag
control until the indicator light just cames on. Then check the |
through E. If one of the input pins is shorted, that pin will be the only one to light the indic:tor:?m pins of gates B

:I;t;ukl ;.I':f t::»acffok:;:a[to(::ﬁhi: \tvhen plact:d rl;ealtt toigat':e A’s output, it is a good indication that the problem e;cists in
. > LJie is I3 true, use the Pulser in the manner described under Gate-to i
has no input signal to excite the node, use a Logic Pulser to excite the circuit, ~Gate Faulis 1fthe direuit

el

Figure 5, Multiple Gate Inputs




Mudel 547A

CMOS and ECL Circuits

Troubleshoating CMOS and ECL clrcults is performed in the same manner as troubleshooting TTL circuits. The
only difference s in the voltages available for the Current Tracer's power supply connections. The following rable
shows valtage range from each:

Circuit  Typical Voltage Supply Range

CMO3 IV to 15V
ECL =5.2V — U0V
TTL v =5V

CAUTION

THE VOLTAGE PRESENT ON THE BLACK POWER SUPPLY LEAD IS ALSO
PRESENT ON THE TRACER’S ANODIZED ALUMINUM CASE. DO NOT LAY THE
TRACER ON AMY GROUNDED AREA, SUCH AS AN INSTRUMENT CHASSIS,
DAMAGE TO THE POWER SUPPLY MAY RESULT.

These are differences in potential and the Current Tracer's supply voltages may use bath negative and positive,
e.g., Vpp = +8V; Vsg = -8V, The Current Tracer Is compatible with TTL, CMOS, and ECL circuits and operates on
supply voltages from 4.5V to 18V. Connect the Current Tracer’s black lead to the more negative supply line {Vgs)
and the red lead to the more positive line (Vpp).

THEORY OF OPERATION (Refer to Figure 9 Schematic)

CURRENT-STEP SENSOR. The Current-Step Sensor comprises 2 pickup core and winding, and eddy-current shield.
The signal to be traced is sensed by the pickup winding and core.

VARIABLE-GAIN PREAMP. The Variable-Gain Preamp consists of Q1 and peripheral components. The signal from
the Current-Sten-Sensor is fed directly to the base of Q1. The output of Q1 is taken directly to U1.

GAIN-CONTROL NETWORK. The gain of the Variable-Gain Preamp is controlled by ac-coupling the emitter and
collector of Q1, via capacitors C4 and C5, to the current-controlled variable resistance presented by diode pairs CR4-
CRE, and CR5-CR7, Each end ol each diode pair is returned to signal ground or one of the ac grounds formed by
capacitars C6, C7, and C8. Diodes CR1, 7R2, ind CR3 determine the control current for the diode pairs. The Gain-
Control Network acjusts the gain of the variable-Gain Preamp from —40 dB to +20 d8 with essentially constant,
high bandwidth.

FIXED-GAIN AMPLIFIER. U1 serves to increase the output of the Variable-Gain Preamp. Interstage ac-coupling of
U1 is effected via R12 and C10.

AMPLIFIER AND BIPOLAR PEAK DETECTOR. The output of the Fixed-Gain Amplitier is ac-coupled through C12to
amplifier U2 which provides additional gain. The output of this amplifier is internally coupled to a bipolar peak
detector (p/o U2) where a pulse of either palarity results in rapid charging of C14. This charging signal, a pasitive,
stretched version of the input, with an amplitude proportianal to the input, discharges through R20.

2ND PEAK DETECTOR. The output of the Bipolar Peak Detector is fed into another peak-detector consisting of an
operational-amplitier (p/o U3}, with an additional stage in the feedback loop (p/o U2). When the signal on C14is
positive, C15 is rapidiy charged by U2 until the inputs to the operational-amplifier are equalized, The charge on C15
slowly discharges through R18, stretching the input pulse for sufficient time to light the indicator lamp.
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DC AMPLIFIER AND DISPLAY DRIVER. The signal at C15 Is de-coupled to this amplifier, which consists of an
operational-smplifier (p/o U3J) and serfes-pass transistor Q3. The gain is set by R25 and R27; C19 Is provided to

suppress oscillations.
MAINTENANCE

PROBE DISASSEMBLY. To disassemble Current Tracer, refer to Figure 6, and proceed as follows:
1. With fingers, unscrew {ccw) the plastic indicator light window (MP4).
2. Slide the bottom sheli off probe tip end (MP1".

3. Lift the top shell off the probe (MPE). :
4, Carefully separate the circuit board and cabl: assembly.

BROBE ASSEMBLY. Reverse disassembly procedure.

{ CAUTION

BE CAREFUL WHEN REPLACING PARTS ON THE FRAGILE PRINTED-CIRCUIT
BOARD. EXCESS HEAT CAN RUIN THE BOARD. USE A LOW WATTAGE SOLDER-
ING IRON (<25 WATTS) AND APPLY THE MINIMUM HEAT NECESSARY TO
UNSOLDER THE LEADS. ‘ ‘
PREVENTIVE MAINTENANCE. No periodic adjustment or preventive maintenance praocedures are necessary for
the Current Tracer, \ !

ADJUSTMENTS. Potentiometer R21 Is the only maintenance adjustment in the Model 547A. This trimmer may be
used as a supplementary adjustment to the gain control (R3) and as a troubleshoating adjustment. Refer to infor-
mation adjacent to the schematic dagram, Preliminary adjustment of R21 is made by setting the wlper arm ap-
proximately midway in its range, If this setting results in too little or tao much sensitivity, with R3 set at the 1 mA
end, then R21 can be adjusted to correct this. To assure there is 1 mA in the test circuit - refer to Figure 7.

REAR VIEW

QR i cshim S8 PIOETRALE ¢

. . L] . .3 i RENE Sy, ol - '1

S e e N
En . ”'d 4 .‘". _Q__. g - ﬂ

o .
SRle

4!

MP4

MM TIP COVER

Figure 6, Exploded View of Current Tracer




Madel 547A ‘ . Page 8

PERFORMANCE TESTS

The following performance tests validare the dynamic range specifications of the 547A. Equipment required is
listed below: :

Equipment List for In-Cabinet Performance Tests

knstrument Required Characteristics Recommended HP Type

Pulse Generator Single shot up to 10 MHz 50V, T Amp HP 1915A.,
Power Supply 0-20 Vde, Current Limiting at 75 mA. HP 6823A
Decade Attenuator | 40 4B ' HP 355D
1500 - +1%, 0.5W | 0811-0592

1 5001 5%, 20W 0819-0022

Minimum Current (1.b mA) Performance Test
Equipment Required:

a} HP 1915A Pulse Generator.
b} HP 355D Decade Attenuator.
c) HP 6823A Power Supply.

d) 500, 1/2W Resistor,

CAUTION |

USE A CURRENT-[IM!TED POWER SUPPLY (75 mA), TO PREVENT DESTRUCTION
OF TRANSISTORS Q2 AND Q3, DIODE CR8 AND COIL L1 IN EVENT TEST PROBE
SHOULD ACCIDENTLY SL1> AND GROUND POINT “A",

f
¥

With test equipment connected as shown in léigure 7, praceed as follows:
. L

Set attenuator to 0 (zero) dB. v

Set Pulse Generator to 5V at the ohtput cf attenuator.

Set attenuator to 40 dB.

Adjust power supply output to 4.5 volts with 75 mA current limiting.
Adjust Current Tracer Sensitivity to the 1 mA end (all the way forwzrd).
i

Place Current Tracer tip at point A", 1

Orient Current Tracer for maximum magnetic coupling to the signal at point “A”. (Point at which maxi-
mum brilliance of indicator occurs). ‘ '

Vary pulse generator frequency from single — step up to 10 MHz and observe that there is no visibie
change in indicator brilliance. ;

Vary power supply output from 4.5 volts to 18 volts and observe that there is little or no change in the indica-

tar brilliance.
1

Disconrect test equipment. '
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B47A
CURRENT TRACER

4048 .
ATTENUATOR

PULSE
GENERATOR | HP 3550

HP 1916A

Figure 7, Setup ‘or 1 mA Test

Maximum Current (3.04) Performance Test'

Test equipment required: |
a. HP 1915A Pulse Generator.
b, HP 63823A Pawer Supply.
c. 5001, 20W Resistor.
With test equipment connectled as shown. in Figure 8, proceed as fallows:
1. Set pulse generator to 50V amplitude,
Adjust power supply cutput to 4.5 volts.
Set Current Tracer sensitivity control at the 1 A end.
. Place current tracer tip at point "A”.

Orient current tracer for maximum magnetic coupiing to the signal at point “A”. (This is the point at
which maximum brilliance of the indicator is obtained.)

Vary pulse generator fraquency from single-step up to 10 MHz and observe that there is no visible change
in indicator.brilliance.

Set pulse generator frequency to 1 kHz.
Vary pawer supply voltage from 4.5V to 18V and observe that there is little or no visible change in brilliance.

Disconnect test equipment,
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Tahle 2. Replnreable Parts List

prvier

Raference n&ﬁz_ Description ‘ Mfr Part Number

L aSignation

i
i

00%47-40001 BCARD ASSENFLY CUMRENT TRACER COI=T+4C00L
SENIES 1632 19 1640

0la0~Qhus CAPACITOR-FRD &.BUF»=708 4YOC TA TITADSRIMO08AS
alao-0as SAPACETOR=FRD b.BUFe20% BYOL TA TITADAASHOOAAS
vlIo~J08h CAPACETOR=FAC &4BUF+=20% &¥0L T/ TITAD LA IMOGHAS
0le0=9378 CAPAGLTOR-FEC 1UF +=20% 2Qu¢ L CERN . 213088 30RLOAM
ALAD=05T4 CAPACETOWFXD LUF +=208 30Wv0C CER : Z1IGERQICRLOAN

OlE0=-06 By CAPACITOR=FXD 4.8UF+=20% &VDC TA TITADLE IMO08AS
oLa0-0424 CAPACITOR=FXD b.BUF=20% &¥OC TA TATADLASMQ0LAS
a180=-04 14 CAPACSTOM=FEC 0,BUF 208 4¥VOC TA TIIA0ARINGABAS
9160-0374 CAPACITOR=FXO Q2IUF »=20T 10QWYDL CES 0140-~0374
0160-0474 CAPACITGA=FXC 022UF 20T 1)Quy0OC CER ° q180~037%

0100=0484 CAPACIVOR=FXC 6.0UF*=20% aVOC TA TITADLAIMGI8AS
0l30-0374 CAPACITOR=FXC JCR2U€ ++20% T00WVDL CER 0l 40-05T4
ol1ag-05T4 CAPACITOR=FXD JDR2UF +—20T 10OWVDC CER QLe0-03T4
Q1EC-A46) CAPACIYOR=FEG ~OLUF »50% 100WVCC CER O180-4450

0180-4 M0 CAPAGITOA=FXO Lo 2UF #0=20% 23WWIL CER 0160-4340

0l 0868 CAPACITORFRD &.MFe=208 4VDC TA TITAD LA AMO08AS
. GLEO=(8BA CAPACITOR=FXC 0.BUF+=20% AVDC TA TITAD 683X 008AS

0160=4340 CAPACITOR-FXD GALF ¢ JSUF JSWVDC CER 0160~A4340

0)B0-2808 CAPACITOR~FRO +0BUF+=20% 33V0C Ta TITADRM4MONIAS

1101=-0040 DIOOE-SWITCHING 30V SONA INS DO-25 1901-0040
1901-0040 DICNE=S4ITCHING 30V 30MA 2W3 DO~25 “90i~ 0040
1901=-0040 DICDE~SMITCHING 30Y 3ONA 2N3 DO-15 19010040
1901~ 1048 DECOE=-3CHOTT KY 1901~-10¢8
1901-0040 DICOE=-SWITCHING 30V 3CNA NS DO=33 1901=0040

L90l=104% CIDOE=SLHOTT Y 1901-1068
1901=0040 DIDE~-3WETCHING 30Y 3QNA 2M3 DO~33 1501=0040
'60Y-0519 DIGOE- 200V BONS 1901-0610

$100-224% COIL~FXD FOLDED RF THOKE LOUM 10% la/102
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Table 2. Replaceable Parts List (Continued)

Page 11

Reference
Designation

HP Part
Number

Qiy

Description

Mfr
Coda

Mfr Part Number

Atar
A2
AR
ARY
AIR2
A3
ARS
LLL)

14940343
0340=0410
10330307
B3A0=9410
1830149
0340=0410

0#V8~T147
Qd99=7240
0054 7-80004

Q480=T24%

04IN= 7240
04%8=7220
G498=7240
0498-7133
GeiIT1I23

049=TI0Y
QAYA=T7133
Q4Te=T103
Qe94=1220
C4I-T208

2100-0934
00347=40004
04707243
0498=T243
o4T8=TY4A

Qst=-T1T0
0aYe~Tis?
CAN0-TIN
C4I=T1A%
qert=T140

TRANSISTOR NPN INSLTY SI TO=T2 PDel00NW
INSULATOR=XSTR TO=18 »i3-TiK
TAANSISTOR Pre ST TO-932 Pie SSONN FYeANNE
EMSULATOR=XSTR TO«18 ,13~-THK
TRANSTSTOR PNP 51 1092 POe3SGRW FTadRHI
INSULATCA=XSTR TO=18 +13=THK

‘RESESTOR 2.47K 23 03V F TCaQsm10(

PESISTOR LIK 23 05w F TCe0+~10Q0
AESISTOR, VAR 153X OHWM WITH MTG BKY

AESISTOR 2.37K 2% O03M F TC=0e=100

AESISTOR 1CK 1%
RESISTORL 213 2%
AESISTOR 10K 2%
Agitiron 730 2%
RESESTOM T30 2¥%

WM F TCeQe=100
0% F TCaQe=100
«0% F TCe0e=100
Q%4 F TCwOe=100
3% F TCuQe=10Q

RESISTOR 78 2% .06W F TC~0+=100
RESISYOR 12,1 % .CGW F TC=0+-100
AESISTOR 1 08K 2% .05W F TCre-100
RESISTOR 150 2% .05W F TC»0+-100
RESISTRA 2.1 2% OEW F TC-0+-100
RESISTOR 464 2% .08W F TC=0+-100
RESISTOR 73 2% 03W F TC=Qw=l0Q
NESTSTOU T30 2% .05M P TCege=1C0
AESISTOR 220K 3% 1250 CC TC=gsll7é
RESISTOR 213 2T 0% K TCane=100
NESISTOR 1ATK 2% 038 F TC=0+=100

FLSISTOR=TANR 300 20T CC SIGE-AD) l-TURN
SUPPORT,. PCT

HESTSTOR L.98K 2% .0%M F TCed+—1CO
ARSISTOR 2.37K 2% «O5W F TCeQe-100
RESISTOR 480K 3% o12%k CC TC=0+~030

PESISTOR 28.iK 2% Q5N # TC=0s=100
RESISTOR 3.48K IT 09W F TC=0+=100
RASISTON Lod3K 1K LO0%M F TC=Oe=10Q
EESISTOR 1. 48K 2% 03§ F TCeQe~100
AESLSTOR 10K 2% .035W F TCeQw100

INSLTY
TRANSIPAD LOLEA
183%-034%
TRARSIPAD LOMES
18830149
TRANSIPAD LOLGR

CY=1/-T0=28T1=6
€3=1/8=T0-1002-C
0054 7-R0004

(3=L/BeTO=23T2=G

C¥=1/8=-TO~1001-C
CI1/B=T0=21IR=G
C3 1/ 0=Y0~1001~6
C3-L/0=T0-T130R-C
CI=1/ = TO=TINR=G

€3-1/8-T10-75R(-G
£1-1/8-TO)-1IR1-G
€3-1,8-T0-1081-G
£1-1/8-T0-TIR-G
€3-1/3-T00-26R V-G
C3-1,8-TO-484R-G
CI=1/MTQ0=TERO=G
C3=1/0=T0-TI0R~C
82243
Cd=1/8~-TO=213R=G
CI3=1/8=-TO-L4T~C

SERIES 3

034 F=40004
C3=1/8-TO=L961~G
CI=L/B=TO-23T1=6
BOARAT

CL/0TO=2612"C
£3=1/0=T0~3401-C
C3~-1/8=T0O=-1331-C
¢3-1/0=TO=3441-C
C3¥=1/0-T0~1002=C

Table 2. Replaceable Parts List {Continued)

Refarence
Designation

HP Part Number

Description

Mfr Part Number

AldL
A2
AU

A0S

Ga54 40002
0Q347= 20002
124=0291

2140=-0118

§0TI0-42101
QOG4T-£0100

ICs LINEAR
IC, LiMgan
I LA 324 0% anp

LARP=INCAND T=1 ®'LB 3V

8Q0C 1, BOTTOM HALF
BODY, TOP HALF
WASHER, LOCK
WINDOQW, TIGHTENER
TP ASSEMBLY
COVER, TIP

GRABRER
GRABBER

€ .EASSEMBLY,PRCEE

0054T-K0002
0054T7-40Q02
[ L1

19

0054 7- 202048
0C547-20341
2100-0104
0054740001
S08B-7024
0054 7-40008

10230-8110t
10230-82t01

m&r-mxmj




Mnodel 547A

Table 3. Manufacturers Cade List

Page 12

MANUFACTURER NAME

ADDRESS

ZIP CODE

KEMET

ILLUMINATED PRODUCTS INC
ALLEN-BRADLEY CO

MOTOROLA SEMICONDUCTOR PRODUCTS
ROSS MILTON CO

COWANDA ELECTRONICS CORP
CORNING GLASS WORKS (BRADFORD)
VARADYNE INC

NATIONAL SEMICONDUCTOR CORP
HEWLETT-PACKARD CO CORPORATE HQ
CENTRALAB ELEK DIV GLOBE-UNION INC

MOUNTAIN VIEW CA
ANAHEIM CA
MILWAUXKEE WI
PHOENIX AZ
SOUTHAMPTCN PA
GOWANDA NY
BRADFORD PA
SANTA MONICA CA
SANTA CLARA CA
PALO ALTO CA
MILWAUKEE Wi

94040
92803
53212
85008
18966
14070
16701
50403
95051
94304
5320







CURRENT
STEPSENSOR

{SENSITIVITY
CONTROL)

ENT LOCATOR (FRONT VIEW}

¢} €3 RiA CJIR)?  CITRAN

C4 [ CRB|CB| 110 [Cr1| CIB/ [C1B
A12 /i
€6 R11 RiIs4 Ci2 Ci4

COMPONENT LOCATOR (REAR VIEW)

GROUND POINT ™ TP TP4

GROUND
POINTY

R23

A20 A28

TP5

GROUND
PQINT

R26

R27

R28

Part ¢




Madel 547A

NOTES

Roference designations within this assembly are abbreviated. Add assembly number to abbreviatien for
complete daseription,
Unless otherwise indicated:

Reskstince in ohms;

Capacitance in farads;

tnduciance in henrios,
@ indicates short lead at component end to ke placeu un PC baard.,
voltage snd cutrent measurements taken under the lefle xing conditiony:
3. Ambient temperature range 65°F to 85°F,
b. Power supply adjusted te give 5.00 vde st Test Foint @
c. Trimmer R21 adjusted to give 4,00 Vide a1 Test Point @ )

If o measured value falls slightly out of the specified range it does not necessarily indicate a malfunction,
Howeer, the area might be suspect if the tracer is not working properly.
Single line, double line, ard boxed values are used at various points un the schematic to give troubleshoot -
ing data. These values are defined as follows:
a. A single fine specification, ¢.g., 1.4 —=16 Vdc indicates measurement to be made at any setting of
SENSITIVITY control,
b. A double bine specilication, e g., _%%::_g_?"‘_: indicates measurement to ke made with the sensiti-
= m
vity contral in the most sensitlive position for the upper value and the least sensitive position for
lower valun,

¢. A value shown in 4 box, e.g., |4.8—=5.0 Vde| indicates measurement Is to be made with sufficient

stimulus present to light indicator 1o tull brightness.

Numbered points, e, o , on the PC board, designate the signal output o1 block sections on schematic.
Refer to waveforms. tettered polnts, e, @ , on the PC board. indicate dc level points,

Circuits marked with shaded overlay, he., ESESSESE If grounded, and power supply is not
current-limited, coutd result in destruction of Q2,Q3, L1 and CR8.

The broken lines, i.e., = = = =, are feedhack paths.

. Heavy black lines, |.¢., s [ndicate path of signal flow.



At MAIN _BOARD ASSEMBLY_ (00547 60001) SERIES 1336 -
VARIABLE FIXED GAIN _ AMPLIFIER, FEAK DETECTOR DC AMPLIFIER  _ . ]
ST GASN PREAMP T ST AMPLIFIER > T 2ND PEAK DETECTOR TN /T ANDOSRUAT DRWER Y}
4 00 VOO Q

30~ 32VDC RIO
2 T—=29v0C -] 294 —e!1aVIC
" AAA .

Wi
lc ¥ lcl L7 R19
6 BY b il 1G4 — 3 (1v0L

| oy A Sau
:?30 22-—e2. W C668U za-v32vie
L 1] ! Ir

|86 — ) FEVOC

1a
23—e24v0C v 108 - 1 IVEC Y
2 1—=23v0C '—l
Ul " )
3 Q. s g ‘Q'l 2 Tozzu
’ [} 12

] 10 o
\

10— 2VDC

L]
) Ril 11— 2voc 33-= 85v0C
26,1 12t 29— 240C 33— = ¥54DC
O BvOC 23w 29V
o [373VEZ]

| S—wi.5v0C ] !
PR U3
42 AVOC

.
>

GAIN

V. CONTROL
20w 6V0¢ NETWORK 30 —edvlc
re0—al F3VDE Q / 2 TF—~w2 il

RS 21 e2 mvoc VOLTAGE
h & -2 BYDC — REGULATOR

20-—=2 16YLE
78— 76 ¥OC ¢ 7 0A—wz t0NIE
-~ RIT
492w 4 95yDC

o @\K
2 10 -~w? 48X WCR? - B

\ -E’ ey 2242 BVDC §AN

1 w2 2

™™
66— w0 VDL 'L | B6K 3
tRZ  CRI T p——" f o
16

PP 2% —e2 35V0C
A2 428 —ed ASVDC

c2 .
> 237K FF Y Y TYT

%&au
13-—=35V0C |
]

T

Ll
QU
Y

03 ——w 86VOC
78— Tevoc | 34 —w1 34 ¥DC O e VK

Py p——TIT *

!

200 mV/em, 0.2 msec/fem
PULSE PERIOD (PP} = 3.3 msec
sSOw = 6.0V

100 mV/em, b usec/cm
€ ruLsE PERIOD (PP) = 34.5 psec
SQW = 6,0V

50 mV/cm, b psec/cm
PULSE PERIOD {PP} = 345 usec
SaW = 5.0V

10 mVIr.\rn, 5 psecfcm
PULSE PSRIQD (PP) = 34,5 psec
50w = 5.0V

(SQW=SQUAREWAVE)

Model 547A

INPUT (for test points b an Figure 9. Schematic Diagram

200 mV/cm, 1 msec/em
@ ruLsE PERIOD (PP) = 60 msec QO 1vicm, 10usecscm
Page 13

PULSE PERIOD (PP) = &0 msec
5Qw = 6.0V

5QW = 5.0V







. MANUAL CHANGES
'CHANCE DATE: 01 October 83 MANUAL DESCRIPTION

{This change supersedes all earlier BEREEERRERRERREERNE NN
dated changes,) * INSTRUMENT: 547A Current Probe b
* Operating and Service Manual *
Ea%t Make all corrections listed " *
under ERRATA before making L .
other changes, L o
‘ ' % SERYIAI, PREFIX: A0Q051 and above »
A% Check following table for your » _ i
instrument's serial prefix, * DATE PRINTED: JAN 1978 *
series number, cr date code and ® HP PART NO: 00547-90006 ‘ *
maoke listed change(s) to manual. * MICROFICHE NO: 00547-90007 *
B RER B ERE RN R E R ERERRERES
# INDICATES NEW OR REVISED ITEM > INDICATES ACTION TO BE TAKEN.
SERIAL PREFIX, MANUAL % SERIAL PREFIX, MANUAL
SERIES NUMBER #%  SERIES NUMBER
OR DATE CODE CHANGE(S) ol OR DATE CODE - CHANGF.{S)
— 1
L 43
SERIES 1932 , , « « . . 1 L
01A2;32.l.l....3"u .'

[ 1]
[ 1)

(CSHTAOSX)

e \ R
'1=8950/2=12008, 12415, 15013/ 5-15331/4=14228 (ﬁ HEWLETT

PACKARD




MANUAL CHANGES MODEL 547A (00547-90006) Page i

Insert this Warning after the Certification/Warranty and Assistance whizn {3 on
the inside front cover,

WARNING

This product should be connected to a power source that is
sufficiently isolated from the main supply to prevent the
risk of electric shock.

To further reduce the risk of electric shock, refer to the
service manual for the equipment under test { then applicable
and follow the manufacturer's service and safely precautions
particularly when voltages exceeding 30 VRMS or 50 VDC are
present,




MANUAL CHANGE MODEL 0OS4TA (00547-90006) Page 1

fERRATA
Page 11, Table 2, Replaceable Parts:
>Delete 00547-40004%; 2; SUPPORT, POT; 28480; 00SU47-40004,




MANUAL CHANGE MODEL 547A (005'37-90006)

CHANGE 1 (Series 1932) :

Page 7, Adjustments: '

SDelete entire "ADJUSTMENTS® paragraph. Resistor R21 is replaced by a fixed
resistor with a factory selected value,

Pages 10 and 11, Table 2, Replaceable Parts:

>Change "SERIES 1536 OR 15H0" to SERIES 1932.

>Change R2% from 2100-0956 (500 Ohms adj.) to R21¥; 0698-T206; RESISTOR
56.2 Chms 1% .0%W F TC=0+/-100; 2U546; C3-(/8-T00~56R2-G,

Page 13, Figure 9, Schematic Diagram:
»Change series number at top of diagram to 1932.
yChange R21 to a fixed value of 56.2 Chms.
>Add an asterisk (%) adjacent to R21.

. CHANGE 2

Title Page NEWER INSTRUMENTS:
>Cliange to read as follows:
The changes in Current Probes with circulit board Series Numbers higher than
AQ0051 or with condensed Series Numbers provided on the Date Code label, are
described in the MANUAL CHANGES included with the manual.




MANUAL CHANGES MODEL S47A {00547-90006) Page 3

CHANGE 2 (cont'd)

Pare 1 INSTRUMENT IBENTI®ICATION
+Delete the paragraph under "INSTRUMENT IDENTIFICATION",
>Replace with the following information:

SERIES/DATE CODE fhis product is identified by a SERIES CODE and DATE CODE,
located on a vin'l label affixed to the inside of either the top or bottom
of the probe sh«ll, The Series/Date Code format used in all logic probes is
as follows:

nolA2132n

)

The firs. two digits represent a condensed Series Code. When a change
oceurs to any model of HP logic probe family which affects the schematic,
parts 1ist, or specifications, the condensed SEHIES CODE is incremented by
one.

The letter "A" designates the country of origin: "A" indicates USA.




MANUAL CHANGES MODEL 547A (0Q547-90007) Page 4

JCHANGE 2 (cont'd)

The last four digits represent the Date Code. The Date Code identifies the
date-of-manufacture for the probe, The first two digits indicate the year
the product was manufactured; the last two digits indicate the week of that
year, Datecoding originated in the year 1960, at which time the code "0O"
was used for the first two digits to represent 1960. Every year after 1960
the code was incremented by one; for example, the Date Code "2012" indicates
the product was manufactured in the 12th week of the year 1980 (1960+20).

Your probe will have either a four-digit Series Number stamped on the
printed eircuit board or a condensed Series Code, prefixing the Date Code on
a vinyl label affixed to the inside of the probe shell,

)
WHICH CHANGES APPLY TO YOUR CURRENT PROBE?
There is a SERIES/DATE CODE number listed on the cover of the MANUAL CHANGES
sheet. As changes are made, the condensed Series Code is incremented by
one, Make 2ll changes to your manual for Series Codes less than or equal to
your tracer Series/Date Code,

Page 10, Table 2. A1{00547-60001) Replaceable Parts List:
»Change A1C15 from 0160-4340 to 0160-5611 CAPACITOR-FXD 1UF 3P GER




MANUAL CHANGES MCDEL 5474 (00547-90006)  Page 5

CHANGE 3

Page 11, Table 2. A1 (00
- >Change R21 from 0698

547-60007) Replaceable Parts List:
~7206 to 0698-7225 RESISTOR-FXD 348 1% +05W TC=0+-100,

FCHANGE 4

Page 12, Table 2. Replacement Parts List:
>Change U3 from 1826-0291 to 1826-1072 IC OP ANP LM324D,




 Product Line Sales/Support Xay
Koy Product Lne
A Anslylticed

Covmpuletion
Sabes only for apacific produt line
Bupporl only for specific product Ine

 MEPORTANT: Thoss syxdols designets pesarsl

Sngure sales or support evallabldly for all progucts within & line, at all kocations,

Contut your loca! sales offica for laformation regarting locations whars HP support

o ek bl for specific products.
HP cistributors are privted in Ralics,
HEADQUARTERS OFFICES

i thera is no sales office Ksted for your ares, sonlact one of these

headquariers olfices.

NORTH/CENTRAL AFRICA
" Hewlett-Packard S.A.

7, Rue du Bols-du-Lan

CH- 1217 MEYRN 2, Switzerland

Tet (022) 83 12 12

Telex: 27835 hpse

Cable; HEWPACKSA Ganeve

ASIA

Hewlel!-Packard Asla Lid,
8th Fioor; Sun Hung Kal Centra
30 Habouwr Rd

G.P.0, Box 785
HORG KOKG
Tel: 5-832 3211
Altes Jan, 1, 1984
47th Floor, China Resxrces Bidg.
26 Harbour Rd,, Wanchai
HONG KONG
. Telax; 66676 HEWPA HX
+ Cable; HEWPACK HONG KONG

CANADA :
:* Hewlell-Packard (Canada) Lod,
6677 fAareway Ddve
MISSIS2AUGA, Ontario L4V 1M8
" Te&l: (416) 678-8430
Telex: 610-402-4240

EASTERN EUROPE
Hewleli-Packard Ges.m.b.h.

Tel; {222) 2365110
T Telex: 1.3 4425 HEPA A

NORTHERN EUROFE
Hewlell-Packard S.A.
Ulensiade 475

P.OBox 899 -

HL-1180 A2 AMSTELVEEN
The Netherlends

Tel: 20 437771

SQUTH EAST EURQPE

Kevdett-Puckard S.A.

7, Rue du Bols-du-Len

CH-1217 MEYREH 2, Switreriand
© Tel: {022)83 12 12

Telex: 27835 hpte

Cabie: HEWPACKSA Genave

OTHER EUROPE
Hewialt-Psckarg S.A.

P.0, Box

150, Rte du Rant-D'Avii
CH-1217 MEYRIM 2, Switzorland
Tel; (022) 83 8141

Telax; 22486 hpsa

Cable: HEWPACKSA Genave

MEDITERRANEAM AND
MIDLILE EAST
Hewlatt-Packerd 5.A.
Meditecranesn snd Middie Easl
Operations ‘
Atrina Centre

a2 Kifissias Ave,
Paradiagos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex; 21-5588 HPAT GR

Cabre; HEWPACKSA Athens

EASTERN USA
Hewlet-Packard Co.

4 Choke Cherry Road
AOCXVILLE, MD 20850
Tel: (301} 258-2000

" MIDWESTERN USA

Hawiett-Packard Co.
8201 Tolview Drive )
ROLLING MEADCWS, R 60004
Tek: (312) 255-8800

SOUTHERN USA
Hewiati-Packard Co.
2000 South Park Piace
P.0. Box 105005
ATUANTA, GA 30348
Tel: (404) £55-1500

WESTERN USA

Tek: (213) 506-0700

OTHER INTERNATIONAL
AREAS

Hewleit-Packard Co.
Lrtercontinental Headaquartess
3485 Deer Cruek Road

PALO ALTO, CA 94304

Tel: (A13) BS57-1501

Tolax: 034-8300

Cable: HEWPACK

product ine cepabiity, They do not

SALES & SUPPORT OFFICES

- Arranged alphabetically by country

ANGOLA

gwnm Técnica ds £
o
R. Barbosa Rodrigues, 414 DT,
Colxa Postal 6487
LLANDA

Tei: 35515,35515
EP

ARGENTINA
Hewdetl-Packard Argentina S A,
Avenida Sania Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 768-5735, 702.1203
Teli: 17585 BIONAR

Ceble; HEWPACKARG
AKCHCSP

Diotron SACIM, el

Av Paseo Colon 221, Piso §
1399 DUENOS ARES

Tel: S0-4846, 30- 1851
‘T;*x: 17595 BIONAR

AUSTRALIA

Adalalde, Bouth Australis
Otfice

Hawielt-Packard Aystrals Lid,
153 Groenhdt Road
PARXSIDC, S.A. 5063

Tel, 272.5911

Telex: 82536

Cable: HEWPARD Adelaide’

A" CHCM EMS P

Brisbane, Queensland Office
Hawlett-Packard Australia Lid,

10 Payne Road :

THE GAP, Queensiang 408

Tel: 30-4133 :

Telex: 42133

Cabla: HEWPARD Brishany
ACHCMEMP ‘

Canbsrra, Australia
Capits) Territory -
Office

H;wi;}i-hdwd gmtrala L,
121 Wollongong Street
FYBHWICK, A.C.T. 2600

Tel: B0 4244

ktsibourne, Victoria Otlice
Hewlett-Packard Austraa Lid,
31-41 Joseph Streel

LLACKBURN, Vicioria 3130

Tel: 895-2885

Telex: 31-024

Cable: HEWPARD Meiboune
ACHCM,CSEMSP

Paerth, Wastern Auutraiia
Otfice
Hewletl-Packard Australis L4,

Tel: 383-2188

Telex: 83859

Cable: HEWPARD Perth
ACH,CRLE MS P

O]
Sydnay, Naw South Wales
offl

(1
Hewleit-Packard Australis Lid,
17-22 Telavera Road
P.0. Box 308
NORTH RYDE, N.S.W. 2113
Tel: 687-1811
Telex: 21561
Cable: HEWPARD Sydney
ACH,CM.CS.EMS P

AUSTRIA
Fewleu-Packard Ges mh.h,

,Grottenhofsirasse 94

A-8052 GRAZ
Tel: (0318) 201 5 88
Telex: 32375

Hewlett-Packard Ges.m.b.h.
58 1

P.0. Box 72

A 1202 VIENKA

Tel: (0222) 23 65 11:0

Telex: 134425 HEPA A

ACHCM CSEMS.P

BAHRAIN
Gieen Sabon
P.O. Box 557
Manama

BARRAN

Tei: 255503-255950
Telax: B4419

P

Wax Pharmacy
PO, Box 648
BANRAN

Tel: 256123
Telex: BS50 WAEL BN
ECM

aﬁagguﬂ Belgum S.AMY
- AINY,
Bivd de la Woluwe, 100
Woluwedal

B8-1200 BRUSSELY

Tel: (02) 762-32-L0

Telex: 23-494 paloben bru
ACHCMCSEMPP

BRAZIL

Hewle'!-Packard do Geasi ).e.C. Lida.
Mameda Rio Regro, 769
Aphavile

06400 BARUEN 8¢

Tel: (011} 4211314

Tedex: (011) 33872 HPBR-BA
Cable: HEWFACK Sao Pauio
ACHCHCSEMP
Hewleti-Packard do Brasd l.e.C. Lida.
Avenida Epilacio Pessoa, 4664
22471 R\) DE JAKEIRO-RJ

Taf: (Q21) 286.0237

Telex: 021-21805 HPBR-BR
Cadle: HEWPACK Rio de Janeko
ACHCMEMS P

ANAMED LC.EL L1aa,

Aus Bage, 103

NQ12 SAO PARO

Tel: (011} 570370

Tedex: 521 2 105 WBR-6R

M




CANADA

Alberts

Howlel-Packard (Canada) Lid.
030 Xd Avenus N.E,
CALGARY, Alberta T2A 6T7
Yai: (403} 235-3100
ACHCME® MS,P*
Hawlett-Packard {Ganeda) Lid.
11120A-1781 sm%bs 2.
Tel: (403) 466-6656
ACHCMCSEMSP

British Columbis
Hexlett-Packard {Canada) Lid.

10694 Midge Way

Bitan Cox Columbia VEX 2W7
: Tel: (604) 270-2277
Telex: 610-922-5050
ACH.UMLCS,E* MS,P*

Manitoba

" Hewleti-Packard (Canada) LId.
280-550 Cantury Street
TNRPEG, Martioba R3H OV
Tel: 1204) 788-8701
ACH,CM E MS P*

Nova Rsotls

Hewlelt-Packard (Canada) Lid.

P.0. Box 831

90U Wincid Road

DARTUOUTH, Mova Scotia B2Y 326
Tel: (902) £60-7820

CHOM,CSE* MSP*,

Ontarlo

Hewlali-Packard (Canada) Lid.
3325 N. Service Rd,, Unit 6
BURLIKGTON, Ontario P3A 2A3
Tet: (418) 335-8644

csM*

Hawleft-Packard (Canada) Ltd.
552 Newnold Stree!

LONOOM, Onlurio NGE 255

't '%18) 686-9181
ACH.CME" MS P*
Hewieit-Packard (Cenada) I.ld !
6877 Goreway Drive

* MISSISSAUGA, Ontaro LAY 1MB
Tel: (416) 678-5430
ACHCMCSENPP
Hewlett-Packard (Canada) Lid.
2670 Queensview Dv.

OTTAWA, Onlario K28 8K1

Tel: (813) 820-8483
ACHCMCSE" MSP”

* Hawlett-Peckard (Canada) Ltd.
220 Yorkland Bivd,, Unit #11
WILLOWDALE, Ontaio N2) RS
Tel: (418) 499-0333

Quu hec

Hewlelt-Pockerd (Canade) Lid.
17500 Scwlt: Service Road
Trans-Canade Hohway
YIRXLAND, Quebec HAJ 2M5
TA: (514} 697-4232
ACH.CH.CS E PP
Hewlett-Puckard (Canada) l.ch
Les Galeries oy Velon

2323 Dy Varyont Hord

STE. FOY, Juebec Q1R 402
Tek (A1B) 687-4570

CH

SALES & SUPPORT OFFICES
m Arranged alphubetlcally by country

CHILE

Jorpe Cacagnd y Gia. L,
Av, aks 834 Santago
Cashly (5475
SNTUGO §

" Yok 222-0222
, Telex: Publc Gooth 440001

ASMEM

Olympils (ie) Lids.

Ay, Rodrigo de Areya 1045
Geslta 256-V

SANTUGO 21

Tel: (02) 22 55 044

Telex; 240-585 OLYAP C1
%&ymbaw Smanpodlk

CHIRA, Poop'lo'l chubllc of
Ching Bewistt-Packard Rep. Othce
PU. Box 418

1A Lane 2, Luxchang 51,
Beiwel Rd., Xuanwu District
BELWNG

T&i: 33-1947, 33-7426
Tolex: 22601 CTSHP CN
Cabie: 1920
ACHCMCSEP

COLOMBIA
nsiumenizcién

H. A Langeback & Kier S A,
Carracs 44 No, 524-26
Apariado Asreo 6267
BOGOTA 7, DE.

Tel: 212- 1466

Telex: 44400 NST CO
Cable: AARYS Bogols
CMEM ‘
Casa Hunboidt Lids,
Carera 14, No. 98-50
Apartaco Asreo 51263
BOGOTA 1, D.E.

Tol: 256- 1686

Teb.r 45403 COAL CO,

COSTA RICA

Glaniiicy Costaricense S.A.
Avenida 2, Cale 5

San Pecro ta Montes de Oca
Apartado 10159

BAN JOSE

Tol: 24-38.20, 24.06.19
Telex: 2367 GALGUR O
CUEN

CYPRUS
Tederaxs Lid,
P.0. Box 4808
144 Stassinos Avenue
NICOSU

Te¥: 62695 ‘
Tedox: 2894 LEVIDO CY
Eup

DENMARK
Hewletl-Packard A'S
Datavej 52

DK-3460 BIRKEROD
Tet: (02) 81-86-40
Telax: 37409 hpas dk
AC(CMCSEMSP
Hewlelt-Packard A'S
Rolighedsvej 32
DK-8240 MSSKAY, Aarhus
Tek: (06) 17-60-00
Telox: 37400 hpes ok
CHE

- Telax: 1215

DOHINICAN REPUBLIC

oy rm:myr.‘omm 60.
Arroyo Hondo

SANTO DOMNGO

Tol: 565-6268
Tedex: 4510 ARENTA DR (RCA) P

ECUADOR

CYEDE ia. Lids.

Avenids Eloy Afaro 1748
Caslls 8423 £0Y

curo

Tel: 450-075, 243-052
Telex: 2548 CYEDE ED
CUEP

Hospitalar S.A.

Rodles 625

Casils 3596

QUTD

Tel: 545250, 545-122
Tedex: 2485 HOSPTL £D
Cable: HOSATALAR-Ourlo
M

lE GYI;;I'W Engineering Associa
Merna, s
24 hussein Hsgad Stree!
Kasr-od-Aird

CARD
Tel: 23829, 21641
Telax: EA UN 83830
HESEM

EGYPOR

P.0.Box 2558

42 B 2avas ot
CARO, Egypt
Tet: 65 00 21
Tees: 89 357

EL SALVADOR
PESA da E1 Salvador S.A.
29 Avenids Norte 1216
BAN SUVADOR

Tel: 26-5658, 26-6568
Yolox: 20539 IPESASAL
ACHOUCSEP :

FINLAND
Hawen-Packerd Qy
Revonhdentie 7
"4

§F-02101 ESPOO 10

Tel: (50} 4

hewpa 8!
CH,CM.CS P
Hawlelt-Packard Oy
{Cearinuoma 7)
PL24

02101 ESPCO 10
Tel: (80) 4521022
AEMS

Hewleti-Packard Oy
Astoksenkah 10-C
5F-40720-72 JYvesKMLA
g'lf: (841} 216318

Hawiett-Packard Oy
Kainvuntie 1.
$F-00140-14 OULY
{;i{: {881) 338785

FRANCE
Hewlall-Packard France
21, Mercure B

Rue Berthalo!

F-13763 Les Miies Cedex
NUENPROVENCE

Tel: 16 (42) 50-41-02
Telex: 410770F
ACHEMSP*
Hewlatt-Packard France
84, rue Marchand Sailtant
F-81000 ALENCON

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

g 16 {81) 83-15-22
Hewiett-Packard France

13, Piace Kapoicon N
F-20000 BREST

Tei: 18 (08} 03-38-35
HewleH-Packard France
Chemin des Moulles

Boite Postale 182

F-80130 ECULLY Cadax {Lyon)
Tel: 16 (76) 833-81.25
Telex: J10817F

ACHCS EmP
Hewletl-Packard France

Tour Lorraine

Bouevard de France

F-01035 EVRY Cedax

Tel: 16 6 077-08-60

Eeinx: 092315F

Hewelt-Packsrd France

Parc d'Activite dy Bois Briard
Ave. du Lec

F-01040 EVRY Cavlax

Tel: 16 6 077-8383

Edex: 892315F

Hewlett-Packard France
5, avenue Raymond Chanas
£-38320 EYRENS [Grenoble)

Tol: 18 (76) 25-81-41

ae{ie:: 960124 HP GRENOB EYBE

Hewlelt-Packard France '
Cenira d'Alteke Paris-Nord
Bdtiment Ampdre 5 étage
e de la Communa de Paris
Botte Postels 2,

F-83153 LE BLANC MERMSL
Tet: 18 (1) B65-44-52

Telex: 211032F

wvmleum

Hawdtt-Packard France

Parc d'Activitds Cadera
Cuartier Jean Mertnoz
Avenue du Présidant JF Kennedy
F-33700 MERIGNAC

Tel: 16 (56) 34-00-34

Telex: 550105F

CHEMS

Hewleti-Packard France
immueble "Les 3B”

Nouveau Chemin de ks Garde
ZAC de Bols Briand

F-£4085 RANTES Cadex

é::: 18 (40) 50-32.22




FRANCE (Cont'd)
Hewlelt-Packard France
1i5. rue du Fauboury Bannier

F-45000 OPLEAN3
Tel: 16 (38)88 0163

* Hewlett-Packwrd France . |
Zone Industrielie de Courtabosul
Avere des T
F-S1047 Les OREAY
Tel: (8) 907-78-25
Talex: GO0048F
ACHCMCSEMNPP
Hawlet-Packard France
Paris Porle-Mellol

15, Avents de L'Amiral Brulx
F-76782 PARS CEDEX 18
Tei: 16 (1) 502.12-2¢

Telex: 613863F

CHMS P

Hewlait-Packard France
124, Boulevazd Tourasse
F-B4000 PAY

Tel: 16 (59) 80 38 02
Hewletl-Packard Francs

2 ABbe Oe la Bourponnette
F-35100 RENKES

Tel: 10 {03) 51-42-44

' Telex: TADQ12F
CHOMEMS P
Hewlett-Packerd France

"8 Avenue de Bretagne
F-76500 MOUEN .
Tel: 16 {35) 63.57-68

w! ..m

Hewlett-Packard France

Tel: 16 (88) 28.56-48
Telax: BO0141F
CHEMSP* ,
Hewdett-Packard Frenve

Cépidee
F-31083 TOULOUSE Cedex
'Tel: 16 (81) 40-11.12
Telex: 531836F
ACHCSEP"
. Hewlett-Pockard France
. 9, nua Baudin
. F-26000 VALENCE
. Te 18(75)42 76 18
Hewiet-Packard Frence

, arolor -

ZAC de Bols Briand
F-57640 VIQY {Metz}
E: 1861712022

Hewleti-Puckard France

imma:ble Péricentra

F-50658 YRLENEUYD D'ASCO Cadex
Tel; 16 (20) 91-41.25

Telex: 180 124F

CHEMS,P*

GERMAN FEDERAL
REFURLIC
Hewleti-Pach-ard GenbH

" Geschiiftnstee !
Keithstrasse 24

. 0-1000 BERLIK 30) -
Tol: (030) 24-50-66
Telax: 018 3405 hpbin d
ACHEMP

Howlett-Paciard GmbH

Geschilftssiele

Homrenberger Strasss 130
0-7030

Tek: (7031) 14-0

Tedax:
ACHCM.CSEMP P
#Hewlet!-Packard GmbH
Geschilinsiele

Emanucr-. sutze-Strasse 1
D-4000 DLISSELDORF

Tel: (0211) 59711

Telex: 085/68 533 hpdd d

D-4600 DORTMUND-

Tel: (0231) 45001
Hewdett-Packard GmbH
Veririebazentrale Frankhut
Bemer Strassa 117
Postfach 560 140
[-800G FRAMKFURT 58
Tet: (0811} 50-04-1
Telax: C4 13248 hpthm d
ACH.CM.CSEMPP
Hewlett- Packard GmbH
Geschiffizsisde

Tei: (08172) 109-0

Hewlett-Packard GmbH
Geschiifisalels -
Kapstadtring &
D-2000 HAMBURG 60
Tel: {040) 63804-1

 Telex: 021 63 032 hpth @

ACHCSEMSP
Hewlett-Packard GmbH

~ Gaschiffissiele

Heldering 37-38 |

 D-3000 HANKOVER 61

Tel: {0511) 5706-0
Telex: 052 3250
ACHCMEMSP
Hewlett-Packard GmbH
Geschilfissisle
Rossiauver Weg 2-4
0-6800 LANNHES

Tal: (0621) 70050
Telex: 0462105
ACE :
Hewletl-Packard GmbH
Geschftssiele
Messerschmittstiasse 7
D-7810 NEU 1N

Tel: 0731-70231

Telex: 0712818 HP ULM-D
ACE"

Hewleft-Packard GmbH
Gaschiiitssisle
Enharicherstr. 13

D-85G0 NURNBERG 10

Ter: (3911} 5205-0

Telex; 0823 8J0

CH.CM EMS,P

t

D-8728 TAUFKIACHEN
Tel: (089) 6117-1
Teiax: 0324965
ACHCMEMS,P

SALES & SUPPORT OFFICES E]
Arranged alphabetically by country (4']

GREAT BRITAIN
Bee Unitad Kingdom

QREECE

Kostas Karaynnis S.A.

8 Ominx; Street
ATHENS 133

Ta: 32 ) X4, 3237 7!
Tedax: 215969 AKAR GR
ACHCUCSEMP
PLASIO S.h.

G. Gerardos

24 Stournarg Sreel
ATHENS

Toi: 35-11-160
;&1:22!87!

GUATEMALA

JFESA

Avenida Refrma 348, Zons 9
GUATEMALA CITY

T 316627, 314758

Tedax: 4182 TELTRO GU
ACHCMCSEMP

HONG KONG
Hawleti-Packard Hong Kong, Lid.
G.P.0. Box 795

5th Floor, Sun Hung Kal Centre
30 Harbour Road

RONG KONG

Tel: 58323211

Telex: 56578 HEWPA HX
Cebie: HEWPACK HONG KONG
ECHCSP

QT L.

1402 Tung Wah Mansicn
169-203 Hennessy Rd.
Wanchis, HONG KONG

Tal: 5-729376

Tedex: 85148 CET HX

o

Schmidt & Co. {Hong Kong) Lid.
Wing On Cenlre, 260 Floor
Connauph! Road, C.

HONG KONG

Tel: 5455644

fo: 74766 SCHAD HX

ICELAND

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

INDIA
Computer products arc sokd through
Blue Star Lis. AN computer repairs ad
manionance service is done thiough
Conputer Maintenance Cormp.

Bhao Siar LI,

Bl Star Lid,
Band Box House

Prablacevi
oMY 400 025
Tl 422-3101
Tolex: 0113751
Cable: BLUESTAR
AN

Bl Star LM,
Saha.

s
41472 W#Sam*arm

Prabhece

BOMRAY 400 025
Tol: 4226155
Tekox: D11-4093
Cabie: FROSTEBLLE
ACH QM CS EN
B Star Lid.

Tel: 12-01-31

Tedex: 021-7655

Cable: BLUESTAR
AM

Bl Star LK.

133 Kodambakkam Hoh Road
MADRLS 500 034

Toi: 82057

Telex: 041-378

Cable: BLUESTAR

AM

Be Star Lid,

Bhandari House, 7ivBth Floors
21 Notvu Place

NEW DELH 110 (24

Tol: 682547

Tedex: 031-2483

Cabla: BLUESTAR

ACH" CMCS" EM

Bl Star Lo,

18/16:C Welesiey Rd.
PUNEATI O]
Toi: 22775
fubb: BLUE STAR
Ble Siar L.
2.2-47/1108 Boarun Ro.
JECUNDERARAD 500 003
Tei: 72057

Telox: 0155459

« Gable: BLUEFROST

AE

Bl Star LM,
1.C. 7/503 Poomima

Manankuziv

TRYANORUM 695 013

Tat 65799

Tedex: 0884-259

Cabir BLUESTAR

Ik portson
115, Sarojil Davi Roed
SECURDERABAD 500 003

Tol 310-184, 43-774

Talex: 021-2960
a‘.l




SALES & SUPPORT OFFICES
Arranged alphabcﬂcally by country

INDONESIA

BERCA hdonesis P.T.
P.0.Box 456/X1,

. Abcts Mhis 62
JARTA

Ta: 21975000

Todex: 45748 BERSAL KA
gmm JAARTA

BERCA haonesis .1,
P,0.Box 2497/t

Aniara Bidp, 1T Floor

o, Moden, Merdsks Seiatan 17
MARTAPUZAT

To 21344187

Tolex: BERSAL (A4

ACSEM .

BERCA ndonesia P.T.

P.0. Box 174/58Y.

J Kuted No, 11

SURABAYA

Yol 83172

Tedex: 31148 BERSAL 58
Cabie: BERSAL -SURABAYA
A" EMP

IRAQ

Hewlelt-Packard Trading 5.A.
Service Operation -

Al Mangoor City 0B/3/7
BAGHDAD

Teol: 551.48-73

Tolex: 212-455 HEPARAQ K
CHCS

IRELAND
Hewlen-Packard ireland Lid.
B2/83 Lower Leason Streel
DUSLIN 2

Tel: 0001 608800

Telex: 30439
ACHCHLCSEMP

Cardac Services LI,
Kimors Road

Ariae .

DUBLIN 5

Tal: (01) 351820

Telex; 50439

M

ISRAEL

£idsn Eiectronic instrument Lid.
P.OBux 1270
JERUSALEN 8 1000

16, Ohalsy 5,

JERUSLLEN D467

Te: 533 221, 553 242

Tolex: 25231 AR/PAXKRD .

A

Evcironks Enaneerng Division
Molorois krast Uil

16 Kramenctski Staet

P.0. Bax 25016

TELAVY 47500

Te: 208 588

Telex: 33569 Mol L

Cadie: BASTEL TobAvy
CHMCSEMP

ITALY

Hewlett-Packerd Rakana S.p.A
Traversa 090

Yia Gulo Petroci, 10

70124 BARI

I‘ei; (350} 41-07-44

Hewlelt Packard Kallana 5.p.A,
Via Martin Luther King, 38/
$-40132 BOLOGNA

Tek: (051) 402304

Tedex: 511830

CHEMS

ilewleil-Packars falana 5.p.A.
Vi Principe Nicola 43G/C
185126 CATANIA

Tel: (065} 37-10-87

Telex: 910201

cp

Hewlal!-Packerd Nalana S.p.A.
¥ia G, O Vitloro 0

120063 CERNUSCO SUL NAVIGLID

(Miano)
Tol: (02) 9236081
Telex: 324832

ACHCM CS.EMP P
Hewlelt-Packerd Halang 5.p.A.
Via C. Colombn 49

1-20090 TREZZANG S8 RAVIGLIO
(Miano)

Tei: (02) 4450041

Telex: 322116
Hewiletl-Packard Nakana S.p.A.
Via Nuova ?mew a
I-80131 RAPOU

Tel: (081) 7413544

Tedex: 710698

ACHE '
Hewleli-Packard Bslana Sp.A,
Vizle G. Modugrs 33

118158 GENOVA PEGLI

Tel: {010} 63-37-07

Telex: 215238

¥

Hewleti-Packard Nallana S5.p.A.
Via F ¥izz0 15

315128 PADOVA

Tel: (040) 664888

Tolax: 430315

ACHEMS

Hewleti-Paciard itallans 5.p.A.
Viale C, Pavesa 340

OO 144 ROMA EUR

Tel: {06) 54831

Telex; 810514
ACHCM.CSEMS P
Hewdett-Packard fskana Sp.A.
Via di Casading 57/C

F50018 BCANDICCHFIRENZE
Tel: (055) 753863
Hawletl-Packard falana S.p.A.
Corso Svizzare, 185

« H10144 TORMG

Tes: (011) 74 4044
Telex: 221079
CHE

JAPAN
Yokogawa-Hewlelt-Packard Lid.
152-1, Onra

ATSUG, Kanagaws, 243

Tel: {0482) 28-0451 -

CMCE
YokoQawa-Helwett-Packard Lid.

A,
-Te: 47225 77101

ECHCS

Yokogawa-Hewlett-Packard Lid,
Yasuda-Beimel Hircshima Bldg.
g-11, Hm-dodmbuakn-ku

HINOS M,
Tel: 82-241.0611

Yokogawa-Hewlet!-Packard Lid.
Towa

2.3, Kaigan-god, 2 Chome Chuo-ku
KOBE, 650

Tel: (070) 292411

Yokogaws-Hewletl-Pyckerg Lid,

Tel: (0485) 24-6563
CHCME
Yokogawa-Hewlett-Psckard Lid,

Asahi Shnbun Dalichi Seimel Bidg.

4-7, Hanabala-cho
KUMAMOTO,860

Tel: (0963) 54-7311

mi

Yokogaws-Hewletl-Packard LiJ,
014, Housy ok hc

G14, -

Karasuma-Nishicu

Shiokoj-dorl, Steagyo-ku
KYOT9, 800

Tel: 075-343-0921

CHE
Yokogawa-Hewletl-Packard Lid.
Mo Mizul Bidg

4-13, Ganna-maty, 1 Chome
MTO, basaki 310

Tel: (0202) 25-7470
Yokogawa-Hewlett-Pacard Lid,
Sumitomo Seimet 14-9 Bi'y,
Melek -Minami, 2 Chome
Makamura-ku

RAGOYA, 450

Tel: (052} 571-5171
CH,CM,CS,EMS
Yokogawa-Hewlal-Packard Ltd.
Cheyo

Bidg.,
4-20 Keshinakagma, 5 Chome
Yodogawa-ku
O3, 532
Te; (06) 304-6021
Telex: YHPGSA 523-3824
ACH.CM.CSEMPP"
Yokogawa-Hewlett-Packard Lid.
27-15, Yabe, 1 Chome
SAGAMMARA Kansgaws, 229
Tel: 0477 59-1311

Yokogawa-Hewlett-Packard Lid,

Daichi Seimel Bldg,

w Shinjuku, 2500\orm
u-ku, TOKYQ §

Tel: 03-348-4811

CHE

Yokogawa-Hewlett-Packard Lid,

20-21 Takaldo-Higashi, 3 Chome

Suginami-ku TOXYO 168

Tel: (03) 331611

Telex: 232-2024 YHPTOK

ACHCMCSEMP P

Yokogawa-Hewieil-Packard Lid.

Daichi Asano Bulding

2-8, Odori, 5 Chome

UTSUNQMIYA, Tochigi 320

Tel: (0288) 25-7155

CHCSE

Yokogawa-Hewlell-Fackard Lid,
Yasuda Seimel Bidg.
30-4 Teuruys-cho, 3 Chome
YOKOHAMA 221§

Tel: (045) 312-1252

JORDAN

Movasher Cousins Compen
P.0. Box 1387
AMUAN

Tal: 24907, 309¢°
Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Lid, b, Kenys
P.0.80x 30070

NAROB!

Tel: 331555

Yelex: 22539

EM

KOREA

Samsung Electronics HP Division
12 Fl. Kinam Bidg.

San 75-31, Yeoksam-Dong

Tel 5557555, 555-5447
Todox: K27364 SAMSAN
ACHOMCSEMP

o Xhabbye Tadig & Contactg
8 Trading rac
P.0. Box 830 Salat

KUwAT

Tel: 424910, 41-1726
Tekox: 22481 Areeg kt

CHEM

Pholo & Cihe Equpment

P.0. Box 270 Salat

xowaur

Toil: 42.2845, 42-3501

Yolox: 22247 Matinr k!

P

LEBANON
aM !
Achraieh

P.0. Box 165,167
sERUT

Tel: 290293

Wl *

Computar infoemation
P.O. Box 116274
RERUT

Tel By &' 73

gelu: 22258

ARG, s
L a:d Belgium S.AMN.Y,
Bivd de la Woluwe, 100
Woluwedat

B-1200 DRUSSELS

Tei: (02) 762-32-00

Telax: 23-484 paloben bry
ACHCMCSEMPP

MALAYSIA
Hewlelt-Packard Sules (Malaysia)
§dn. Bhd,

1al Floor, Bangunan British
American -

Jalan Semantan, Damansara Heighls
KUALA LUMPUR 23-03

Tel: 843022

Telex: MAJ1011




MAYLAYSIA (Cont'd)
Proiel

P.OBox 1817
Lot 6624, Section &4
23/4 Pendirg

Cable: PROELENG
AEAM

Pl Tk L.
Notable Rd,

ENEL
Tl 447 47, 455 86
gb:: Mocks MW 649

.MEXICO
mmmm Wilcana, SA.

Tdu. 17-74-807 I’E\WACK MEX
ACACSEMSF
M-Ptdw& Mexicana, S.A.

Tel: 78 42 41
Telex: 033 410
e ]

chx. 17 72755 ECE ME

HOROCCO
Dobesu
81 fus Xareichi

CASABLANCA
Tei: 304 1-82, J068-38
{m: 23051, 22822

Gerep

2red.

Bole Postale 156
CASABLANCA

Tek 272003, 272095
Telex: 23 739
P

NETHERLANDS

HL 1181KK AMSTELVEEN
P.0. Box 857

NL1180 AR AMSTELVEEN
Tek (020) 47-20-24
Telex: 13 218 HEPA NL
ACH.CM.CSENP P

Tek (10) 51-64-44
Telex: 21261 HEPAC N
ACHCSE

Hewlelt-Packard Nederand B.V,
Pasloor Pelerssirual 134-138
HL 5612 LV ENDHOVEN

P.0. Box 2342

ML 5600 CH ENDHOVEN

Ted: (040) 326911

Telex: 51484 hepee nl
ACH*"EM

NEW ZEALAND
Hewlet-Packard (N.Z) Li6.
5 Owens Road

P.0. Box 26-189

Hewdatt-Packerd (M.2.} Lid.
4-12 Cnickshank Street
KBbimie, WELLINGTON 3

P.0. Box D443

Courtenay Place, WELLINGTON 3
Tet: 677-199

Cable: HEWPAGK Wellinglon
CHCMEP

Notfyop Instuments & Sysiems Lid,
J89 Khyber Pass Road
F.0. Box 8602

AUCKLAND

e 794-091
Telex: 60605

AM

Northyop nsiruments & Systems Lid.
110 Mendevile 51,
P.O. Box 8388
CHRISTCHURCH
Tei: 4856-528
Tekx: 4203

AM

Norttvop instruments & Systems Lid.
Sturdee House

85-87 Ghumee Skreet
P.0. Box 2406
WELLINGTON

Tel: 850-081

Telex: N2 3380

AM

NCRTHERN IRELAND
8ee¢ Unlted Kingdom

NORWAY
Hewietl-Packard Norge A'S
Fole Bemadoties vel 50
P.0. Box 3558

N-5033 FYLUNGSOALEN
Tek: 0047/5/1€ 55 40
Telex: 18821 hpnas n
CH.CSEMS

mmnhckud Norge NS
\erndaten 16-18

Tel: GO47/2/17 11 B0
Telex: 16621 hpnas n
ACHCMCSEMP

OMAN

Khimi¥ Ramadss

PO Bax 19

MUSCAY

Tel: 722225, 745501
Tolox; 3289 BROKER MB MUSCAT
P

Suhal & Ssud Bahwan
P.O.Box 159

MNUSCAT

Tel: 734 201-3

Telex: 3274 BAWWAN MG

SALES & SUPPORT OFFICES

Arranged alphabetically by country

PAKISTAN

Tel: 524137, 524132

Tokex: 2894 MUSYO PX
Cabde: COOPERA 7OR Karaci
AEMP

PANAMA

Elecirdnico Balbos, 5.A.
Calle Samuel Lewss, Ed Afa
Aparizdo 4829

PANAMA 5

Tel: 63-6613, 63-6748
Telex: 3483 ELECTRON PG
ACMEMP

PERU

Cls Ereciro hiddica S.A.

Los Flamences 145, San Isidro
Casls 1030

1.

Tel: 41-4325, 41-3703

Tedax: Pub. Booth 25306
CHEMP

PHILIPPINES
The Oal;gn Advanced Sysiems

Corpove

Rico House, Amorscio Cor. Horors
Streat

Legaspl Vilage, Makatf

P.O. Box 1510

Melro MANLA '

Tel: 85-35-81, 85-34-81, 85-32-21
Teiex: 3274 ONLNE

ACHESEM

zcm Speciaksts and Proponents

Tab 58-96-81, 85-66-62, 08-95-83
Tolex: 4018, 42000 ITT GLOBE
:MWYBOOE!

PORTUGAL

Modinler
Ilercamblo Munckal de Comdroio
SAAL
:.0. Box 272;‘5 o Al

v. Antonko fo 138
PLISBON

Ta. (19) 53-21:31, 83-21-37
Tedsx: 16691 munter p
]

Soquimics

Av. da Liberdsde, 220-2
1298 LS80 C dex

Tok 56218123
:-hx: 13318 SABAZA

Talecha-Empissa Thcnica de
Béciicos SARL.

Rue Rodrigo de Fonseca 103

P.0. Box 2531

P-LIS30N 1

Tel: (19) 88-60-72

Tolex: 12558

CHESEP

PUERTO RICO
Hewlelt-Packard Puerto Rico
Ave. Mufoz Rivers # 101
Esq. Cabe Ochoa

HATO REY, Pueio Rico 00918
Ted; (809) 754-7800
Hewlelt-Packard Puetio Rico
Cala 272 Edificio 203

Urb, Country Cluby

MO PRRDRAS, Puexio Rico

P.0, Box 4407

CAROLINA, Puerio Rico 00825
Tel: (800) 762-7265
ACH,CS

QATAR
Computearbis
P.0. Box 2750
DONA

Tei: 883555
Telex: 4806 CHPARS
P

Eastern Technical Services
P.O.Box 4747

DOMA

el 329 893

Telax: 4158 FASTEC DH
Nasser Trading 4 Conlraciing
P.0.Box 1563

DOMA

Tel: 22170, 23539

wa: 4439 NASCER D

SAUDI ARAFIA

Modem Elecironic Estabshment
Hewselt-Packard Divi*~ -

P.0. Box 22015

Thuobaly

ALKHORAR

Tel: B95-1760, 895- 1764
Telex: 671 106 HPMEEK S84
Cable: ELECTA AL-KHOBAR
CKCSEM

Modcrn Electronic Estadlishment
Hewiell-Packard D¥vision

P.0. Box 1228

Recec Pazs, 60 Fioor

JEDOAN

Tol: 644 38 48

Tedox: 4027 12 FARNAS S
Gablo: ELECTA JEDOAH
CRCSEM

Tel: 491-97 15, 491-63 87
Tedex: 202049 MEERYD S
CHOSEM

Abatd Ghand EI Ajou

P.O. Box 78

AYADH

Tok 4041717

;d!x: 200 932 EL AJOY

S8COTLAND
See United Kingdom

SINGAPORE

Hewlett-Packard Singapore (Seles)
Ple. Lid,

#08-00 iInchcape House

450-2 Mexendra Aoad

P.0. Box 58 Alexandra Rd. Post Office
SINCAPORE, 9115

Tel: 634788




. SALES & SUPPORT OFFICES
m Arranged alphabstically by country

BINGAPORE (Cont'd)
infernational L id,

05-11 Block 6
Kodsm Ayer incskrial Esiate
SNGAPORE |

Tok: 747-6188
‘f;llu: RS 26283

8OUTH AFRICA
Hewdett-Packerd S0 Aica (Pry.) Lid.
£.0, Box 120

Howard Place CAPE PROVINGS 7450
Pina Park Conler, Fores! Drive,
Pinalands

CAPE PROYINCE 7405

Tel: 53-7054

Telax: 57.20006

ACH,CME NS P

Hewleti-Packard So Atrics (Pty.) Lid.
géo. Box 37%9;0

DURBAN 40G7

Tel: 28-4178, 268-4170, 28-4110
Telax: B-22054

cHeM

Hewlett-Packard So Alrica {Pty.} Lid,
gil.ihgpe Road
Linton

PORT ELIZARETH
&4:041-&2148

Hewlett-Packard So Alica (Pty.) Ld.
P.0.Box 33345

(lenstantia 0010 TRANSVAAL

181 Flooe East

Constantia Park Ridge Shopping
Contra

Constantia Park
PRETORLY

Tel: 882043
Telex: 321683

Hewiett-Packard So Africa {Pty.) Lid.
Private Bag W

SANDTON 2144

Tol. 8025111, 802-5125

Tedex: 4-20077

Cable: HEWPACK
ACHCMCSEMS P

it ackad Expato S
n ard Espafola S,
Calle Entenza, 321
E-BARCELONA 20

Tol: 322.24.51, 321,73.54
Telex: 52603
ACHCSEMSP

SA.
maumﬁﬂam
Las Rozas

E-MADRID

Tel: {1) 837.00.11

CHCSM

Hewleti-Packard Espafioia S.A.
Avda. S. Francisco Javier, ng
Planta 10. Edificio Sevila 2,
E-8EVILLA 5

Tol: 84.44.5¢
Telex: 72833
ACSMs,P

Hewlett-Packard Espafioia S,
Calle Ramon Gordilo, 1 (Ento, )

Tel: 361-1354
oHp

BWEDEN

EEERT
x: nga
office)

CH

hewlett-Packard Sverige AR

Osra Tugatan 3

8-21128 MALMG

e
%

office)

Hewlett-Packard Sverigs AB
Viska Vinlergatan §

S-70344 OREBRO

Tel: (19) 10-48-80

Tedax: (854) 17888 (via Spinga
cffice)

cH

Hewleti-Packard Sverige AB
gaoumm tan B, Kisia
X

5-16383 spANGA
Tet: (08) 750-2000
Telex: (854) 17888
Tedelax: (08) 7627781
ACH.CM,CSE S P
lrhmﬂdm;% Sveiige AB

rilalisgatan
5-42122 VASTRAFROLUNDA
Tel: (03} 48-09-50
Telex: (854) 17886 {via Spinga
oifice)

CHEP

SWITZERLAND
Hewlelt-Puckard (Schwelz) AG
Clarasirasse 12

CH-4058

BASEL
Id: {81) 33-50-20

Hewlett-Packard {Schweiz) AG
7, tue 1 Bols-du-Lan

Cass Postale 355

CH-1217 BEYRIN 2

Tel: (0041) 22.83-11-11
&d'ax:zraas HPAG CH

il

Hewlolt-Packard (Schweiz) AG
Almend 2
CH-8067 WIOEN

 Tel: (0041) 57 3121 11
Tele: 53933 hpag ch

e
Cable: HPAG CH
ACH.CM.CSEMS P

8YRIA

Genaral Elscironic Ine.

Art Hasha Ahnal Ebn Kays Sreet
P.O. Box 5781

DAMasCyS

Tk 83-24-87
Tekex: 411215
faw.--ﬂfmmmum

Moe Eas) Blscronics
P.0.Box 2508

Abu Rumnanet
DANASCUS

Yok 334562
Telex: 411 304
o

TAIWAN
Hewlett-Packard Far East Lid,
Office

2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG
g:l‘: {07) 241-2318

Hewiatt-Packerd Far Esst Lid,
Tabwan Branch
o Mm North Road
7 Fu
TAPE

Tel: (02) 712-0404
Telex: 24439 HEWPACK

Cable; HEWPACK Taipel
ACHCM,CS.EMP

ng L Trading Co.

30 Floor, 7 Jen-Al Road, Sec., 2
TAPE] 100

Tet: (02) 348191

Cable: NGLK TAFEI

A

THAILAND
Lhimesa

30 Patpong Ave,, Suriwong
BANGKOK 5

Tel: 235-5727

Tolex: 84439 si#norm ™

Cable: UNMESA Bangkok
ACNCSEM

Bangkok Business Ecuipment L.
W56 Dejo Road

BANGKOX

Tel: 234-8670, 234-8671

Telax: 87569-BEOLPT TH

gabb: BUSIQUPT Bangkok

TRINIDAD & TOBAGO
Carbbean Telscoms Lid

Tel: 6244213, 6244214
Todox: 235,272 HUGCO WG
CMEMP

TUNISIA

,

31 Averue de s | Deris
s

Tel: 280- 144
Ep
Av. de Canthage
! ter. Ay.
]

Tel 253821
Tolax: 12319 CABAM TV
'

TURKEY

EMA.

Mecing Eldem Sokak No.4 175
Vikse! Caddesi

ANKARA

Tel: 175 622

‘J;ﬂex.' 42 591

UNITED ARAB EMIRATES
Emisc Lid,

P.O.Box 2711

AB{ DHABY

Tei: 82 04 19-20

Cabls: EMITAC ABUDHAB!
Emiac Llg.

P.O Bor 1641

SHARLN

Te:: 591 181
Telex: 68136 Envtac $h
QUCSEMP

UNITED KINGDOM

GREAT BRITAIN
Hn'dett‘Pmd Lid,
Tralalgar e
Navigation Road
ALTRINCHAM

Chashire WA14 1Ny

Tei: 061 928 5422

Telex: 668068

A CHCSEMMSP

Hewlen-Packard Lid.

Eltree House, Elstres Way
00D, Heits WD6 156G

Telex: 8952716

ECHCSP

Hewdett-Packard Lid.

Oakfieid House, Oakfield Gravs
Cifion BRISTOL, Avon 858 28N
Tel: 0272 736806

Telex: 444302

CHCSEP

Hewlett-Packard Lid,

Bridewel House

Bridewel Place
LONDON ECAY 685
Tel: 01 583 6565
Telex: 208163
CHCSP
Hewlett-Packard Lid,
Fourier House

257-263 High Street
LONDON COLNEY

Herts. AL2 1HA, 51, Abans
Tel: 0727 24400
Telox; 1-898527 15

,.CS
Hewlelt-Packard Lid.
Porefract Road
HORSIANTON, Wes| Yorkshire WF6 RN
Tel: 0024 895568
Telex: 557355
CH.CSP
Hewdelt-Packard Lid.
The Quad,

angie
106-118 gl:'ﬁon Sf’d
REDHILL, Surey RHT 195
Tet 0737 68655
Telox: 947234
CHCSEP




GREAT BRITAIN (Cont'd)
Hewlett-Packard Lid.

Avon House

435 Stadord Bondwm

B0 L West M

Tel: 021 745 8800
Telox; 336105
CHCSEP
Hewlett-Packerd Lid,
Wesl End House

41 High Stree?, Weat End
SOUTHAMPTON
Hampshire 503 300
Tel: 04218 8767
Tolex: 477138

- CHESP
Hewlatt-Fackard Lid,
Eskdale Rd.

Winnecsh, WOKINGHAM
Barkshira RG11 (02
Tel: 0734 606822
Edex: 846884

Howletl-Packard Lid.

Tel: 0734 784774

Telex: 5AT178
ACHCSEMPP
Hewleti-Packard Lid.

Nine Mie Ride
Easthampstead, WOKINGHAM
Berkshire, 3RG11 SLL

Tel: 0344 773100

Telex: B46B05

CHCSEP

IRELAND

NORTHERN |IRELAND
Hewleit-Packeard Lid.
Cardlac Services Buiding
95A Finaghy Road South
BELFASY BT 10 0BY

Tel: 0232 825-568

Telax; 747626

cHCS

SCOTLAND
Hewletl-Packard Lid,
SOUTH QUEENSFERRY

Wes! Lothian, EH30 BTG
Tel: 031 331 1188
Telex: 72682
CHOM.CSEMP

UNITED STATES

Alsbama

Howiett-Packard Co.

700 Genhury Park South, Suite 128
BRMINGHAM, AL 35226
Yol (205} 8228802
ACHM
Hewlell-Packerd Co.

i

Hewletl-Packard Co.

BO80 Pointe Parkway Wes!
PHOEMIX, AZ 85044

Tel: (802) 273-8000
ACH.CM,CS E S

Hewlett-Packard Co,
2424 Ens| Aregon Road
TUCSON, AZ B5T06

Tel: (602) BB9-4631
w'E ’uso »
Callfornia
Hewdelt-Packard Co.

90 South Hit Dr.
BAISBANE, CA 04005
Tel: (415) 330-2500
Hewlelt-Packard Co,
P.0. Box 7830 (83747)
5060 E. Cinlon Avenue, Sulte 102
FRESNO, CA 63727

Tel: (200) 252-0652
CH,CS MS
Hewlett-Packard Co.
P.0. Box 4230

1430 Easl Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CHOMCSEMP
Hewlett-Packarg Co.
320 S. Kellogg, Sute B
GOLETA, CA 83147

E'e*i: (BOS5) D67-3405

Hawlatt-Packard Co.
5400 W, Rosecrans Bodevard
LAWRDALE, CA 00260
P.0. Box 92105

LOS ANGELES, CA 90000
Tel: {213) 870-7500
Telex: 810-325-6608
CH,CM.CS WP
Hawdeil-Packard Co.
3155 Porter Oaks Drive
PALO ALTO, CA 84304
Tel: (415) 857-8000
CHCSE
Hewlell-Packarg Co.
4244 So, Market Courl, Suite A
P.0. Box 15878
SACRAMENTO, CA 85852
Tel: (016) 820-7222

A" CHCSEMS
Hawleli-Peckard Co.
0606 Asro Drive

P.0. Box 23333

SAN DIEGO, CA B2139
Tel: (619) 270-3200
CHOMCSEMP
Hewlett-Packard Co.
2305 Camino Ramon “C*
SAN RAMON, CA 94583
Tel: {415) 838-5800
CHES

Hewdelt-Peckard Co.
3005 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
Telex: 610-338-0586
ACH.CM.CS.EMP
Hewilett-Packard Co.
5703 Corss Avenoe
WESTLAXE VILLAGE, CA 91382
Tel: (213) T06-8800
E*.CH*CS*

Colorado
Hewiatt-Packard Co.

24 invemess Place, Easl
ENGLEWOOD, CO 80112
Tel; (303) 849-5000
ACH.CMCS EMS

SALES & SUPPORT OFFICES E'
Arranged alphabetically by country (40]

Connecticut
Hewlelt-Packard Co.

47 Bames ndustrial Road South
P.0, Bex 5007

WALLINGFORD, CT 06482

Tel: (203) 265-76801
ACH.CM,CSEMS

Fiorida

Hewleti-Packsrd Co.

2001 N.W. 62nd Strest

P.0. Box 24210

FORT LAUDERDALE, FL 33307
Tet: (305) 673-2600
CH,CS,EMP

Hewleli-Packard Co,

8177 Lake Edenor Drive

P.0. Box 13910

ORLANDO, FL 32859

Tek: (305) 85¢-2000
A,CH.CM,CS EMS
Hewlatt-Packad Co.

57508 N. Hoover Bivd., Suite 123
P.0. Box 15200

TAMPA, FL 33614

Tek: (813) 884-3282

A* CHOM.CSE* M*

Georgla
Hewlett-Packerd Co.
2000 South Park Place
P.0. Box 105005
ATLANTA, GA 30348
Tel: (404) 855-1500
Telex: 810-766-4890
ACHCMCSEMP

Hawaill

Hewleli-Packard Co,
Kawsishao Plazs, Suite 180
567 South King Street
HONOLULY, HI 08813

Tek: (808) 526-1555
ACHEMS

lliinols

Hewlett-Packard Co.

304 £ldoredo Road

P.0. Box 1607
BLOOMWINGTON, k. 61701
Tel: (309) 662-0411
m.uso »

Hewletl-Pacherd Co.

1100 313t Street, Suite 100
DOWNERS GROVE, L 80515
Yel: (312) 960-5760
CcHCS _
Hewlelt-Packwd Co,
5201 Tolview Orive

ROLLING MEADOWS, L. 60008
Tel: (312) 255-9800
Telax: 910-687-1066
ACH.CMCS EMP

Indlana

Hewlett-Packard Co.

7301 No. Shadetand Avenue
P.0. Box 50807
INDLANAPOLIS, IN 46250
Tel: (317) 842-1000
ACH.CM,CS EMS

lowa

Hawlett-Packard Co.

1776 22nd Streel, Suite 1
WEST DES MOINES, 1A 50265
Tel: (515) 224-1435
w‘mno

Kansas

Hewlelt-Packard Co.

7604 East Funslon Road, #203
WICHITA, KS 67207

gf {316) 684-8491

Kentucky

Hawdlelt-Packard Co.

10300 Linn Station Road, #100
LOXSYILLE, KY 40223

Tel: (502) 426-0100
ACHCS MS

Loulsiana
Hewdelt-Packerd Co.
160 James Drive East
8T, ROSE, LA 70087
P.0. Bax 1440
KENNER, LA 70063
Tel: (504) 467-4100
ACHCS,EMS

Maryland
Hawlelt-Packard Co.
3701 Koppers Streel
BALTORE, MD 21227
Tel: (301) 644-5800
Telex: 710-882-1943
A CHCMCSEMS
Hewlelt-Packard Co.

2 Choke Cherry Road
ROCXVILLE, MD 20850
Tel: (301) 848-6370
A,CH.CM.CS EMP

Massachusetts
Newlell-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (817) 682-1500
AC,CHCS,CMEM P*
Hewlett-Packard Co.
32 Kartwed Aveiwe
LEXINGTON, MA 02173
Tel: (617) 861.8960
CHCSE

Michigan
Hewlati-Packard Co,
4326 Cascade Road SE.
GRAND RAMDS, Mt 48506
Tel: (616) 857-1870

Icsl
Hewlel-Packard Co,
1771 W. Big Beaver Road
TROY, M 48084
Tel: (313) 843-6474

Minnesota
Hewilelt-Packard Co.
2025 W. Larpenisur Ave.
ST. PALL, MN 55113
Tel: {612) 644-1100
ACHCMCSEMP

Missourl
Hawieit-Packard Co.
11131 Colorado Avenue
KARSAS CITY, MO 64137
Tei: {816) 763-8000
ACH,CM,CS,EMS
Hewlett-Packard Co.
13001 Hoenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
ACHCSEMP




SALES & SUPPORT OFFICES

Arranged alphabetically by country

URITED STATES (Cont'd)

Nebraska
Hewlatl-Packard

10824 Oid Ml Rd., Sufte 3
OMAMA, NE 63154

Tel: (402) 334-1813

- CNMS

Hew Jerssy
Hewdoti-Packard Co.
120 W. Conkury Rosd
PARAMUS, NI 07652
Tet: {201) £45-5000
ACH.CM CSEMP
Hewlett-Packard Co.

60 New England 1... Wesl
MSCATAWAY, NJ 06854
Tei: {201) 881-1100
ACHCM,CSE

11300 Lomas Bivd, ,N£
P.0. Box 11634
MBUGUERQUE, NM 87112
Tei: (505) 282-1330
CHCSEMS

New York
Hewletl-Packard Co.

§ Compuler Drive South
ALSANY, NY 12205

Tel: (518} 458-1550
ACHEMS
Hewlet-Packard Co.
$600 Main Strest

© P.0.Box AG

CL} ENCE, Y 14031
g: {718} 159-8821

Hewlelt-Packard Co.

200 Cross Keys Offica Perk
FAIRPORT, NY 14450 -
Tei: (716) 223-9950
CH.OM,CSEMS
Hewtett-Packard Co.
7641 Henry Clay Bivd.
UVERPOOL, NY 13088
Tel: (315) 451-1820
ACH CM.EMS
Hewletl-Packard Co,

N¢. 1 Pennsylvania Plaza
55th Floor

34th Streel & Bth Avenue
MANHATTAN NY 10118
Tel: (212) 971-0300
CHCSE' M*
Hewdelt-Packard Co.

250 Weslchaster Avenue
WHIYE PLAINS, NY 10604
Yel: (014) 684-6100
CM,CH.CS.E
Hewiett-Packard Co.

3 Crossways Park West
WOODBURY, KV 11707
Tel; {516) 821-0300
ACH,CM.CS.EMS

North Carolina
Hewlott-Packard Co.
5605 Roanng Way

£.0. Box 26500
GREENSEORO, NC 27420
Tet: (910) 852-1600
ACHCMCSEMS

Ohlo
Hewdeit-Packard Co.
2920 Carver Road
CIMCINAT, OH 45242
Tel: (513) 891-0670
CHCSMS .
Hewleit-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (218) 243-7300
ACHCM.CSEMS
Hewletl-Packard Co.
982 Crupper Ave,
COLUMBUS, OH 43229
Tek: (614) 438-1041
EN: Nov. 25, 1883
675 amokudge Bivd,
WESTERVILLE, OH

43081
CH.CMCSE”

Hewleft-Packard Co,
330 Progress Pd.
DAYTON, OH 45448
Tel: {513) 859-8202
ACH.CME" MS

Oklahoma
Hewletl-Packard Co.

304 N. Metidian, Suite A
P.0. Box 75609
OXLAROMA CITY, OK 73147
Tel: {405) B46-6499

A' CHE" MS
Hewlel-Packard Co.

3840 S. 103rd E. Avenue, #100
P.0. Box 35747

TULSA, OK 74153

Tel; (918) 665-3300
Aln.u_l'cslu-

Oregon
Hawdetl-Packard Co,
0255 5. W. Plonees Courl
P.0. Box 328
WILSONYILLE, OR 67070
Tel: (503} 662-8000
ACHCSE' MS

Pennsylvania
Hewdelt-Packerd Co.
111 Zela Drive ’
PITTSBURGH, PA 15238
Tet: (412) 782-0400
ACHCSEMP
Hawdett-Packard Co.
2750 Monvos Bouleverd
P.0. Box 713

VALLEY FORGE, PA 10482
Tol: (215) 666-9000
A’uulkuElu

8outh Carolina

Hew, .Packard Co.
Brookside Perk, Sulte 122
1 Harbison Way

P.0. Box 21708
COLUMSIA, 5C 28221

Tel: (803) 732-0400
CHEMNS

Hewdett-Packard Ce.

Chesterfield Bidg. Sute 124
GREENVLLE, SC 20615
Tek: (803) 2074120

Tennesses
Hawletl-Packard Co.

224 Peters Road, Sulte 102
P.0. Box 22490
KNOXVRLLE, TN 37§22

Tel: (615) 691-2371

A* CHNS

Howlett ard Co.
2070 of:c?on Row
MEMPHS, TN 38131
Tel: (901) 346-8370
ACHMS

Toxas
Hewlelt-Packard Co.
4171 North Mesa
Suite C-110
€L PASO, TX 70902
Ted: (815) 5333555
G‘l .E. '“st [}
Hewlait-Packard Co.
10535 Harwin Drive
P.0. Box 42816
HOUSTON, TX 77042
Tel; (713) 776-8400
ACHOMCSEW
Hewietl-Packard Co.
030 £, Campbell Rd.
£.0. Box 1270
RICHARDSON, TX 75080
Tel; {214) 231-6101
ACH,CH.CS.E P
Hewlelt-Packard Co.
1020 Cantral Parkway South
P.0. Box 32093
SAN ANTONIO, TX 782168
Tel: (512) 484-8336
CHCSEMS

Utsh

Hewlett-Packard Co.

3530 W, 2100 South
BALT LAKE CITY, UT 84110
Tai: (801) 9741700
ACH,CSEMS

Virginla
Hewlelt-Packard Co.
4375 Cox Road

GLEN ALLEN, VA 23060
P.0. Box 0669
RICHEOND, VA 23228
Tei: (804) 747-1750
ACHCSEMS

Washington
Hewlett-Packard 20,
15815 S.E. 37th Shrest
RELLEVUE, WA 08(00
Tel: (206) 643-4007
ACHCM,CSEM
Hewletl-Packard Co.
Suite A

708 Morth Arganne Road
SPONANE, WA 90212
Tel: (309) 922-7000
CH.CS

Waest Virginla
Hewlett-Packatd Co.
4604 MacCorkle Ave.
P.0. Box 4297
CHARLESTON, WV 25304
Tel: (304) §25-0482
AMS

Wisconsin
Hewleti-Packard Co.

150 5. Sunnry Siope Hoad
BROOKFIELD, W 55005
Tel: (414) T54-8800
ACHCSE" WP

URUGUAY

Pablo Ferrando SAC. 8 L
Avenids ks 2577
Casita de Cormeo 370
MONTEVOEQ

TN: 80-2586

Tedax: Public Booth 801
ACUEM

VENEZUELA

Hewlet-Packerd de Yenazuels C.A.
3RA Transverea! Los Rulces Horle
Edificio Segre 1,243

Apartado 50833

CARACAS 1071

Tel: 230-4133

Telex: 251046 HEWPACK
AIu.'imlEJ‘slP

Hewlall-Packard de Venezuels CA,
Cake-72-Entre 3H y 3Y, No. 3H-40
£dificic Ada-Evelyn, Local B

Aparisdo 2646

4001, MARACAIR0, Esiado Zulia
Ted: (0G1) 80.304

CE*

Hawlell-Packard de Venezuela C.A.
Cake Yargas Rondon

Edificio Seguros Carabobo, Piso 10

VALENCIA
Tel: (041) 51 365
CHCSP
Biosleclronica Medica C.A.
Cale Buen Pastor
Ecif, Cols Mi-Piso 2 y Semi Sclano 1
Boleita Norte

- Apariado 507 10 CARACAS 10504

Tel: 259 84 41
Tetex: 26518

ZIMBABWE

Fiekd Yechnical Sales
45 Keivin Road, North
P.B. 3455
SALISBURY

Tel: TU5 231

Tedax: 4-122 RH
GEMP

My 1663
Indicales main office
HP distributors are prinled in Rakcs.

5952-6900







