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. CERTIFICATION

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

‘ WARRANTY
This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty

shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, ejther
repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay ali shipping charges, duties, and taxes for products returned to -hp- from another country.

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

LIMITATION OF WARRANTY

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

NG OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY

DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. ’

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-

'PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-

QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

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

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

Tha foltowing genaral safety precautions must ba observed during al! phasas of oparation, service, and repair of this

instrument. Failure to comply with these pracautions or with specific warnings elsewhere in this manual violates
safaty standards of dasign, manufacturs, and intended use of the instrument. Hawlett-Packard Company assumes no

liability for the customer's faiiure to comply with these requiramants. This is a Safety Class 1 instrument.

GROUMD THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

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

D06 NOT SERVICE OR ADJUST ALONE

Do not attempt internai service or adjusiment uniess another person, capabie of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGEROUS PROCEDURE WARNINGS

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

Dangerous voltages, capahle of causing death, are present in this instrument. Use ex-
“treme caution when handling, testing, and adjusting.




. SAFETY SYMBOLS

General Definitions of Safety Symbals Used On Equipment or In Manuals.

. Instruction manual symbol: the product will be marked with this
: ’ symbol when it is necessary for the user to refer to the instruction E
manual in order to protect against damage to the instrument. E o

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical ! -
shock in case of a fault. Used with field wiring terminals to in- S
dicate the terminal which must be connected to ground before ‘ o
: operating equipment. ' L

1]
@b

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

D

Frame or chassis terminal. A connection to the frame (chassis) of %})
the equipment which normally includes all exposed metal struc- |
tures.

¥
l__

Alternating current (power line).

| ¢

- - 53
Direct current {power line). 2

N

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro- b
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel. ' =

The CAUTION sign denotes a hazard. Tt calls attention to an Wi
operating procedure, practice, condition or the like, which,if not e

correctly performed or adhered to, could result in damage to or S
destruction of part or all of the product. 3

. The NOTE sign denotes important information. It calls attention
NOTE: - \ g . e . _
to procedure, practice, condition or the like, which is essential to . R

highlight. s




SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This section contains general information about the Model 3400A RMS Voltmeter
(Figure 1-1). Included are: description of instrument, purpose, instrument identification,
equipment supplied and accessory equipment available. Also included is a table of instru-
ment specifications.

1-3. DESCRIPTION AND PURPOSE

[-4. The Model 3400A RMS Voltmeter measures the actual root-means-square (RMS) value
of ac voltages between 100 microvelts and 300 vois. Frequency range is from 10 Hz to 10
MHz. Full scale measurements of nonsinusoidal waveforms with crest factors (ratio of peak
voltage to rms voitage) of 10 can be made.

1-5. Ac voltages are measured with a specified full-scale accuracy of +=1% from 50 Hzto 1
MHz, +2% from 1 MHz to 2 MHz, +3% from 2 MLz to 3 MHz, and + 5% from 10 Hz to

50Hz and 3 MHz to 10 MHz, A single front panel control selects one of 12 voltage or decibel
ranges.

1-6. The Model 3400A crest factor rating is 10:1 which enables full scale readings for pulses
which have a 1% duiy cycle. At 1/10th of fui scale, pulse trains with 0.01% duty cycle
(100:1 crest factor) can be accurately measured.

I-7. The Model 34G0A provides a dc output which is proportional to the front panel meter
reading. By using this voltage to drive auxiliary equipment, the Model 3400A functions as an
rms ac-to-dc converter. ’

1-8. SPECIFICATIONS
1-9. Table 1-1 contains the specifications for the Model 3400A.

1-10. INSTRUMENT AND MANUAL IDENTIFICATION

1-11. Hewlett-Packard uses a two-section serial number. If the first section (serial prefix) of
the serial number on your instrument does not agree with those on the title page of this
manual, change sheets supplied with the manual will define the differences between your in-
strument and the Model 3400A described in this manual. Some serial numbers may have a
letter separating the two sections of the number. This letter indicates the country in which
the instrument was manufactured, :

1:12, EQUIPMENT SUPPLIED

1-13. The equipment supplied with each Model 3400A is listed and described in Table 1-2,




General Information

Model 3400A 3 -

Table 1-1. Model 34008 Specifications

VOLTAGE RANGE: 1 mV to 300 V full scale, 12 ranges.
DB RANGE: -72 to +52 dBm (0 dBm = 1 mW in §008).
FREQUENCY RANGE: 10 Hz to 10 MHz.

RESPONSE: Responds to rms value (heating value) of input
signal.

METER ACCURACY:* {from 1/10 scale to full scale is % of
Full Scale {20°C to 30°C)**

104z 50Hz
| +5% |

tMHz
1% |

2MHz
+2% |

3MHz
+3% |

10MHz
+5%]

AC-10-DC CONVERTER ACCURACY: % of Full Scale (20°C to
30°Cy* .

10Hz 50Hz 1MHz
I+5% [ +0.75% | £2%

2MHz 3MHz
[ 3% |

10MHz
+5% |

OUTPUT: Negative 1 V dc into open circuit for full-scale
deflection, propertional to meter deflection; 1mA maximum;
nominal source impedance 10008,

QUTPUT NOISE: < 1 mV RMS.

CREST FACTOR: (ratio of peak-to-rms amplitude of input
signal}: 10:1 at full scale {except where limited by maximum
input), inversely proportional to meter deflection (e.g., 20:1
at half-scale, 100:1 at tenth-scale).

IMPUT IMPEDANCE C.001 V to 0.3 V range; 10 MQ shunted

by <80 pF: 1.0 V to 300 V range; 10 M@ shunted by <20
pF. AC-coupled input.

AC QVERLOAD: 30dB above full scale or 800 V peak,
whichever is less, on each range.

MAXIMUM DC INPUT: 600 V on any range.

RESPONSE TIME: For a step function, <5 seconds to respond
to final value.

POWER: 115 or 230 V +10%, 48 to 440 Hz. approximately
7 watts.

WEIGHT: Net 7 1/4 lbs. (3, 3kg); shipping 10 Ibs. {5kq).

OVERALL DIMENSIONS: & 1/2* high; § 1/8" wide: 11
11/18"" deep.

STORAGE TEMPERATURE: —10°C to +60°C.

* The 3400A may show 2 zero offset with no veltage applied to the input terminals.

** Temperature Coefficient: =.15%/°C over range of 0°C to 20°C and 30°C to 55°C.

s
o s

Figure 1-1. 3400 RMS Voltmeter
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1-14. ACCESSORY EQUIPMENT AVAILABLE

General Information

1-15. The accessory equipment available is listed in Table 1-3. For further information con-
tact your local -hp- Sales and Service Office.

Table 1-2, Equipment Supplied
Identification
Number Duantity Dascription
101108 1 Adapter {BNC to
dual banana jack)
8120-1348 1 Power Cord
03400-90011 1 Cperating and
Service Manual

Table 1-3. Accessory Equipment Available

Identification
Number Descriptien
105034 | Cable (Male BNC to male BNC,
48 inches}
11001A Cable {Male BNC to dual ba-
nana plug, 45 inches)
11002A Test Lead {dual banana plug to
alligator clips, 60 inches)
11003A Test Lead [dual banana plug to
probe and alligator clip, 60 in.)
456A Current Probe




SECTION Ii
INSTALLATION
2-1. INTRODUCTION

2-2. This section contains information and instructions necessary for installation and ship-
ping of the -hp- Model 3400A RMS Voltmeter. Included are initial inspection procedures,
power requirements, installation information, and instructions for repackaging for ship-
ment.

2-3. INITIAL INSPECTION

2-4. The -hp- Model 3400A RMS Voitmeter received a careful mechanical and electrical in-
spection before shipinent. As scon as the Model 3400A is received, verify that the contents
are intact and as ordered. Although the instrument should be free of mars and scratches and
in perfect electrical condition, it should be inspected for any physical damage which may
have been incurred in transit. Also test the electrical performance of the instrument using the
procedures given in paragraph 5-5. If any physical damage or electrical deficiency is found,
refer to the warranty on the inside front cover of this manual. Should shipping of the instru-
ment become necessary, refer to paragraph 2-14 for repackaging and shipping instructions.

2-5. POWER REQUIREMENTS

2-6. The Model 34004 can be operated from any ac source of 1135- or 230- volts (£ 10%), at
48 to 440 cycles. With the instrument disconnected from the ac power source, move the slide
switch (located on the rear panel) until the desired line voltage value appears. The ac line
fuse is a 0.25 amp, fast blow type for 115- or 230-volt operation. Power dissipation is ap-
proximately 7 watts.

2-7. The Model 3400A is equipped with a three-prong power cord. To protect operating per-
sonnel, it is necessary to preserve the grounding feature of this plug when using a two con-
tact ac outlet. Use a three-prong io two-prong adapter and conmect the green pigtail lead on
the adapter to ground. '

2-8. INSTALLATION

2-9. The Model 3400A is a submodular unit suitable for bench top use. However, when used

in combination with other submodular units it can be bench and/or rack mounted. The -hp-

combining case and adapter frame are designed for this purpose.
2.106. Combining Case {-hp- Modeis 1051A or 10524)

2-11. The combining case is a full-module unit which accepts various combinations of sub-

modular units. Being a full-modaule unit, it can be bench or rack mounted and is analogous

to any full-module instrument.

2-1




‘ Installation Model 34004 )j}

2-12. Adapter Frame [-hp- Part No. 5060-0797}

2-13. The adapter frame is a rack frame that accepts any combination of submodular units.

It can be rack mounted only. For additional information, address inquiries to your -hp-Sales
and Service Office.

2-14. REPACKAGING FOR SHIPMENT

2-15. The following paragraphs contain a general guide for repackaging for shipment. Refer
to paragraph 2-16 if the original container is to be used; 2-17 if it is not. If you have any
questions, contact your local -hp- Sales and Service Office.

NOTE

If the instrument is to be shipped to Hewlett-Packard for service
§ or repair, attach a tag to the instrument identifving the owner and %’ﬁ»
‘ indicate the service or repair to be accomplished; include the
model number and full serial number of the instrument. In any
correspondence, identify the instrument by model number, serial 3
l ‘ number, and serial number prefix. %

i 2-16. If original container is to be used, proceed as follows: 3

|
e a. Place instrument in original container if available. If original container is not available,
i one can be purchased from your nearest -hp- Sales and Service Office.

b. Ensure that the container is well sealed with strong tape or metal bands.

Marso:
| ‘ _ 2-17. If original container is not to be used, proceed as follows:
. a. Wrap instrument in heavy paper or plastic before placing in an inner container.
. b. Use packing material around all sides of instrument and protect panel face with card- ;
b board strips. A
H (35

¢. Flace instrument and inner container in a heavy carton or wooden box and seal with
strong tape or metal bands.

d. Mark shipping container with “DELICATE INSTRUMENT,”’ “FRAGILE,” etc.




SECTION 11l

OPERATING INSTRUCTIONS
3-1. INTRODUCTION

3-2. This section consists of instructions and information necessary for the operation of the
-hp- Model 3400A RMS Voltmeter. This section contains identification of controls and in-

dicators, turr-on procedures, and operating instructions. Also included is a discussion of the
applications for the Model 3400A.

3-3. CONTROLS AND INDICATORS

3-4. Each operating control, connector, and indicator located on the Model 3400A is iden-

tified and described in Figure 3-1. The description of each component is keyed to an illustra-
tion of that component which is included within the figure. '

3.5. TURN ON PROCEDURE
3-6. To turn on the Model 3400A, proceed as follows:
a. Set 115/230 switch (7, Figure 3-1) to correct position for input line voItage.

b. Apply ac voltage to Model 3400A by plugging power cord into input power jack {8) ac
receptacle.

c. Operate power switch (4} to ON; ensure that LINE indicator (3) lights.
NOTE

Allow five minutes for the Model 3400A to warm up and stabilize
before making a reading.

3-7. DPERATING INSTRUCTION

feAuTISNg

Do not measure signal above 80 volts with 10 to 1 crest Jactor.
Otherwise, the maximum input rating (800 volts peak) will be ex-
ceeded. When measuring signals up to 80 voits RMS with a 1010 |
crest factor, use the BNC to dual banana Jack, accessory 1011 04,
supplied with the instrument, or other input test leads and connec-
tions that will withstand the maximum input of 800 voits peai.

3-8. To operate the Model 3400A as an rms voltmeter proceed as follows;

a. Attach test lead to INPUT connector (6, Figure 3-1). (See Table 1-3 for a list of test
leads available.)

,“ e
B ey
‘C’-’“
. o
ey




Operating Instructions Model 3400A,

b. Set RANGE switch (5) to 300 VOLTS position..

When measuring an ac signal superimposed on a DC level, always
set the range switch to the 300 volt position. A high voltage tran- 5
sient due to the application of a DC voltage will damage the input i
circuitry.
bl
c. Connect test lead to point to be measured. ?’g%
d. Rotate RANGE switch counterclockwise until meter (1) indicates on upper two thirds
of scale.
3-9. APPLICATIONS ;
|
i -10. The Model 3400A can be used in conjunction with other test instruments to measure
; the rms value of ac signal with a dc component, measure rms current and act as an rms ac-to-
| dc converter. For additional informatidbn on special applications, contact your -hp- Sales
! and Service Office.
. 3-11. RMS Value 0f AC Signals With OC Component v
3-12. Since the 3400A is an ac device it will measure only the rms value of the ac component. -
If it is necessary to include the rms value of the dc component when measuring a signal use T

E
|
‘\ an -hp- Model 3468A Digital Multimeter to measure the d¢ component. Substitute the ¢ 2
f ' reading from the Model 3468A and Model 3400A in the following formula: The ac signal (up
to 800V peak) may be superimposed on z dc level of up to 600 V.

erm.'. = A7 Eacz + edcz
o " 3-13. RMS Current

3-14. To measure rms current, use an -hp- Model 456 A AC Current Probe. This probe clips

L around the current conductor and provides an output voltage that is proportional to the cur- : 2
P rent being measured. Using this method, rms currents of one milliampere to one ampere can o
be measured. o
3 P
3-15. RMS AC.-Ta-DC Converter ! .

‘ tional to the meter deflection, it can be used as a linear rms ac to dc converter. The dc output i
! can be used to drive an -hp- Model 3468A Digital Multimeter for high resolution 3
: measurements and/or an -hp- Model 680 Strip Chart Recorder. External loading does niot ‘
affect the meter accuracy so that both the meter and dec output can be used simultaneously.

A plug for DC OUT jack may be purchased under -hp- Part No. 1251-0067,

i ‘ 3-16. Since the Model 3400A is provided witha de output (10, Figure 3-1) which is propor-
|




Model 3400A Operating Instructions

Direct reading meter: dec meter which indicates rms @ 115/230-volt switch: two-position slide switch which
voitage fevel of input signal. se1s instrument 1o operate from either a 115- or 230-volt

ac source,
Meachanical zere adjustmant: screwdriver adjustment for
@ zero of direct reading meter. tnput power jack: three-prong jack which enables ap-
plication of line voltage to instruments power supply cir-
LINE ON pilot tamp: reon lamp which indicates when cuits. '

power is applied to instrument and power switch is ON. )
115v/230V .25A FUSE: Q.25 ampere fuse which
Power switch: two-position toggle switch which applies provides protection against line voitage surges.
115- or 230-volts ac to instrument.
DC OUT jack: telephone-type jack which provides
RANGE switch: 12-position rotary switch which setects . negative 1-volt dc out at full scale deflection, output is
various attenuation ranges available within Model 3400A. proportional to meter deflection. Qutput impedance is
: 1000 ohms.
INPUT connector: BNC jack which enables application of
@ input signal to instruments measuring circuits. A telephone plug for the DC OUT jack may be purchased
under -kp- Part No. 1251-0067.

Figure 3-1. Model 3400A Controls and Indicators

3-3/3-4




SECTION IV
THEORY OF OPERATION
4-1. INTRODUCTION

4-2. This section contains the theory of operation of the Model 3400A RMS Voltmeter. In-
cluded is a general and detailed description of the theory of operation.

4-3. GENERAL DESCRIPTION

4-4. The operation circuitry of the Model 3400A. consists of two attenuators, an impedance
converter, a video amplifier, a chopper op amp, a thermocouple pair, and a direct reading

meter.

4-5. A signal being measured with the Model 3400A is applied to input attenuator Al
through the INPUT jack, located on the Model 3400A front panel. The input attenuator has
an input impedance of over 10 megohms and provides two ranges of attenuation. The out-
put of the input attenuator is applied to impedance converter A2. The impedance converter
is a non-inverting unity voltage gain amplifier. It presents a high impedance to the input
signal and provides a low impedance output to drive the second attenuator A3, The second
attenuator provides 6 ranges in a 1, 3, 10 sequence. The two attenuators are switched to pro-
vide 12 ranges of attenuation.

4-6. The output of the second attenuator is amplified by video amplifier A4. The video
amplifier is a wideband, five stage amplifier. The overall gain of the video amplifier is con-
trolled by an ac feedback loop. The ac cutput of the amplifier is applied to TC401; one of
the thermocouples of the thermocouple pair. '

4-7. The dc output of TC401 is applied to the chopper op amp (U601) which modulates the
voltage. The resultant modulated signal is then amplified and, after the amplification, the
signal is demodulated back to dc volts. This voltage is the output of the chopper op amp.
The value of the voltage is proportional to the dc input voltage.

4-8. The output of the chopper op amp is applied to a filter and also to TC402, the second
thermocouple of the thermocouple pair. The output of the filter is applied to an output amp
(A4) which is used to drive the meter {M1}.

4-9. The thermocouple pair TC401 and TC402 acts as a summing point for the ac output of
the video amplifier (A4) and the dc output of the chopper op amp. The difference in the
heating effect of these voltages is the de input to the chopper op amp. This difference input
is amplified and is fed to TC492 and also, after going through the output amplifier (U602},
to the meter (M1). This voltage represents the rms value of the ac signal applied to the
3400A%s INPUT jack. By using two ‘““matched”’ thermocouples and measuring the dif-
ference, the output of the chopper op amp will be linear, Using twao thermocouples also pro-
vides temperature stability.
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Figure 4-1. Biock Diagram &

e ( 4-10. The dc voltage driving meter M1 is also available at the DC QUT jack, located at the 0
A rear of the Model 3400A..
|

LN 4-11. DETAILED DESCRIPTION .
c 4-12. Input Attenuator Assembly A1 . B
4-13. The input attenuator assembly is a capacitive-compensated attenuator which provides e

“ two ranges of attenuation for the 12 positions of the RANGE switch. See input attenuator ;
\ schematic diagram illustrated on Figure 6-1. o
|
|
|

4-14. When the RANGE switch is positioned to one of the six most sensitive ranges (.001 to

.3 VOLTS), the attenuator output voltage is equal to the input voltage. When the RANGE

switch is positioned to one of six highest ranges (1 to 300 VOLTS), the input signal is at- o 5
tenuated 60 dB (1000: 1 voltage division) by the resistive voltage divider consisting of R101, i
‘ R103, and R104. Trimmer C102 is adjusted at 100 kHz, and R104 is adjusted at 400 Hz to

‘ provide constant attenuation over the input frequency range.
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4-15. Impedance Converter Assembly A2

4-16. The impedance converter assembly utilizes a nuvistor tube cathode follower circuit to
match the high output impedance of the input attenuator to the low input impedance of the
second attenuator. The cathode follower circuit preserves the phase relationship of the input
and output signals while maintaining a gain of unity. See impedance converter assembly

schematic diagram illustrated on Figure 6-1.

4-17. The ac signal input to the impedance converter is RC coupled to the grid of cathode
follower V201 through C201 and R203. The output signal is developed by Q201 which acis
as a variable resistance in the cathode circuit of V201. The bootstrap feedback from the
cathode of V201 to R203 increases the effective resistance of R203 to the input signal. This
prevents R203 from loading the input signal and preserves the high input impedance of the
Model 3400A. The gain compensating feedback from the plate of V201 to the base of Q201
compensates for any varying gain in V201 due to age or replacement.

4-18. Breakdown diode CR201 controls the grid bias voltage on V201 thereby establishing
the operating point of this stage. CR202 and R211 across the base-emitter junction of Q201
protects Q20! in the event of a failure in the +75 volt power supply. Regulated dc is sup-
plied to V201 filaments to avoid inducing ac hum in the signal path. This also prevents the
gain of V201 changing with line voltage variations.

4-19. Second Attengator Assembly A3

4-20. The second attenuator is a resistive divider which attenuates the ac input signal while
maintaining a low impedance output for the following amplification stages. See second at-
tenuator assembly schematic diagram illustrated in Figure 6-1.

4-21. The ac input signal is applied to a precision resistance voltage divider consisting of
R302 through R312. These resistors are arranged to give six ranges of attenuation at 10 dB
per range. The six ranges of the second attenuator combined with the two ranges of the input
attenuator make up the 12 ranges of attenuation (0.001 to 300V). Trimmer capacitor C303
(10MHz 0.3V ADJ) provides an adjustment for frequency response at the higher frequen-
cies.

4-22. Video Amplifier Assembly A4

4-23. The video amplifier funetions to provide constant gain to the ac signal being measured
over the entire frequency range of Mode] 34004, See video amplifier assembly schematic
diagram illustrated on Figure 6-2.

4-24. The ac input signal from the second attenuator is coupled through C402 to the base of
input amplifier Q401. Q401, a class A amplifier, amplifies and inverts the signal which is
then direct coupled to the base of bootstrap amplfier Q402. The output, taken from Q402
emitter is applied to the base of Q403 and fed back to the top of R406 as a bootstrap feed-
back. This positive ac feedback increases the effective ac resistance of R406 aliowing a
greater portion of the signal to be felt at the base of Q402. In this manner, the effective ac
gain of Q401 is increased for the midband frequencies without disturbing the static operating
voltages of Q401.
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3 4-25. Driver amplifier Q403 further amplifies the ac signal and the output at Q403 collector
H is fed to the base circuit emitter follower Q404. The feedback path from the collector of
’ ' Q403 to the base of Q402 through C405 (10 MHz ADJ) prevents spurious oscillations at high i
o input frequencies. A dc feedback loop exists from the emitter circuit of Q403, to the base of &
) Q401 through R425. This feedback stabilizes the Q401 bias voltage. Emitter follower Q404
! acts as a driver for the output amplifier consisting of Q405 and Q406; a complimentary pair j
operating as a push-pull arnplifier. The video amplifier output is taken from the collectors of &
the output amplifiers and applied to thermocouples TC401. A gain stabilizing feedback is :
developed in the emitter circuits of the output amplifiers. This negative feedback is applied
to the emitter of input amplifier Q401 and establishes the overall gain of the video amplifier. s

v 4-26. Trimmer capacitor C405 is adjusted at 10 MHz for frequency response of the video
K amplifier. Diodes CR402 and CR406 are protection diodes which prevent voltage surges ;
v from damaging transistors in the video amplifier., CR401, CR407, and CR408 are :
. temperature compensating diodes to maintain the zero signal balance condition in the out-
, put amplifier over the operating temperature range. CR403, a breakdown diode, establishes
: the operating potentials for the output amplifier.

4.27. Chopper Op Amp Assembly A8 And Thermocouple Pair (Part Of A4)

4-28. The chopper op amp and thermocouple pair form a servo loop which functions to ey
position the direct reading meter M1 to the rms value of the ac input signal. The chopper op
amp and thermocouple pair schematic diagram is illustrated in Figure 6-3.

4-29. The video amplifier output signal is applied to the heater of thermocouple TC401. jo :
This ac voltage causes a de voltage to be generated in the resistive portion of TC401 which is ! -
proportional to the heating effect (rms value} of the ac input. The dc voltage is applied to the

chopper op amp.

o 4-30. The chopper op amp assembly consists of a chopper op amp (U601), filter, oscillator, e
and output ainp (U602). The chopper op amp is a high gain low drift op amp and is used . P

s to modulate the applied de voltage, amplify the voltage, and then demodulate the voltages

i ' back to dc (the output voltage of the amplifier). The output of the amplifier is the ac stabilizing

‘ and summing feedback for thermocouple TC402, and is also applied to the filter. The ac

! stabilizing feedback (using R614, R615, and C605) is used to prevent the circuitry from

i oscillating.

F

! 4-31. The oscillator consisting of Q601, Q602, and associated circuitry, Is used to reduce the
| noise of the chopper op amp. It operates at a frequency of approximately 2KHz.

element of thermocouple TC402. The dc voltage developed in the resistive portion of TC402 e
i is effectively subtracted from the voltage developed by TC401. The input signal to the chop- S
‘ ! . per op amp then becomes the difference in the dc outputs of the two thermocouples. When

| {T ‘ 4-32. The output from the chopper op amp (summing feedback) is applied to the heating s

P the difference between the two thermocouples becomes zero, the dc output from the chop-
b per op amp will be equal to the ac from the video amplifier. . {a

o 4-33. The filter, consisting of R617, R618, R619, C407 and C608, is used to further reduce o
the noise on the output of the chopper op amp. This is to make the meter reading quiet.

Pl 4-34. The output of the filter is connected to the output amp (U602). The purpose of the Eane
i amplifier is to drive the meter (M1) and to provide a low impedance output for the rear D.C. :
QUT connector. The output impedance of the amplifier is approximately I ohm. Since there
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are two 499 ohm resistors (R624 and R631) between the amplifier output and the rear ter-
minal, the output impedance at the terminal is approximately 1000 ohms.

4-35, Other circuits, consisting of C611, Ré29, and R630, are used to speed up the steb
response of the 3400A.

4-35. Power Supply Assembly A7

4-37. The power supply assembly provides dc operating voltages for the tube and transistors
used in the Model 3400A. See power supply assembly schematic diagram 111ustrated on
Figure 6-4.

4-38. Either 115 or 230 volts ac is connected to the primary of power transformer T1
through fuse F1 and the POWER switch S1. Switch 52 (slide switch on rear panel) connects
T1 primary windings in series for 230-volt operation or in parallel for 115-volt operation.
Neon lamp DSI lights to indicate LINE power ON when ac power is applied and S1 is
closed.

4-39. Regulator Operation

4-40. The series regulator acts as a dynamic variable resistor in series with the power supply
output. A control amplifier senses changes in the output voltage by comparing the output
with a fixed reference voltage. The control amplifier then supplies any output voltage
changes to the driver transistor, which in turn changes the resistance of the series regulator
to oppose the change in output voltage. Diodes CR704, CR713 and CR706 across the base
emitter junction of the series regulator provide overload current protection.

4-41, +75 Valt Supply

4-42. The +75 volt suppiy consists of a full-wave rectifier (CR701 and CR702) whose out-
put is filtered by C1A and CI1B and regulated by series regulator Q1. The +75 volt supply
provides regulated + 75 volts which is used as the plate supply voltage for V201. Voltage
variation from the output is felt at Q702 base circuit through C704, R715, and R716. The
C703 and R709 network provides phase correction for power supply stability. The regulation
circuitry is in the negative leg of the + 75 volt supply, and uses the -17.5 volt supply as a
reference.

4-43, —11.5 Vaolt Supply

4-44. The regulated —17.5 volt supply consists of a full-wave rectifier (CR711, and CR712)
whose output is filtered by C706 and C707 and regulated by Q2. Breakdown diode CR715

provides reference voltage at the base of Q704. Regulation operation is the same described in
Paragraph 4-40.

4-45, —6.3 Valt Supply

4-46, The regulated — 4.3 volt supply consists of a full-wave rectifier (CR716 and CR717)
whose output is filtered by C2 and regulated by Q3. Emitter follower Q705 is connected to
the — 17.5 voit supply which provides a reference for the — 6.3 volt supply. Series regulator
Q3 acts as a dynamic variable resistor in ser1es with the output to oppose changes in output

voltage.

4-5/4-6

Theory of Operation
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the instrument, and protective covers removed. Such maintenance

Muintenance described herein is performed with power sapplied to
should be performed only by service-trained personnel who are

aware of the hazards involved (for example, fire and electrical
shock). Where maintenance can be performed without power ap-

piied, the power should be removed.




SECTION v
MAINTENANCE

-1. INTRODUCTION

5-2. This section contains the information necessary for maintenance of the Model 340CA
RMS Voltmeter. Included are performance checks, adjustment and calibration procedures,
and troubleshooting procedures.

5-3. TEST EQUIPMENT

5-4. The test equipment required for the maintenance of the Model 3400A is listed in Table
5-1, If the recommended model is not available, use any substitute that meets the required
characteristics.

§.5. PERFORMANCE CHECKS

5-6. The Performance Checks are in-cabinet tests that compare the Model 3400A with its
given specifications. These checks may be used for incoming inspection, periodic |
maintenance, and for specification checks after a repair. A Performance Check Test Card is i
provided at the end of this section for recording the performance of the instrument during

the Performance Checks. The card may be removed from the manual and used as a perma- _
nent record of the incoming inspection or of a routine performance check. If the instrument ;
fails to meet any of its specifications, perform the Adjustment and Calibration Procedures ;
outlined in Paragraph 5-13.

NOTE

Allow a 30-minute warmup period before making performance
checks. During the performance checks, periodically vary the
.Model 34004 line voltage + 10% with a power line transformer to
assure that the instrument operaies correctly .at various ac line
voltages.

B.7. Accuracy, Linearity, And DC QOutput Check l‘i

5-8. The accuracy, linearity, and dc output test set-up is illustrated in Figure 5-1. A Meter
Calibrator Fluke Model 760A and a Digital Multimetér -hp- Model 3468A are required for
this test.

a. Connect test setup illustrated in Figure 5-1.

b. Set Model 3400A RANGE switch to 0.001 position.

c. Adjust the Meter Caiibrator for a 0.001V 400Hz ac volts output; set the Digital
Multimeter to measure 1V de. :
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d. If Model 3400A does not indicate within values listed under ‘“‘meter reading’’ in Table
5-2, perform low frequency calibration procedure, Paragraph 5-21. Record 3400A readings.

e. DC output as indicated on the Digital Multimeter should be within values listed under
¢3400A. DC output’® in Table 5-2.

f. Continue to check accuracy, linearity, and dc output using Table 5-2.

Tahle 5-1. Required Test Equipment

Instrument
Type

Requirad Characteristics

Use

Recommended Model

DC Digital
Multimeter

Accuracy: +0.1% full scale Voltage
Range: 10mV to 100V

Parformance Checks

Adjustmient and Calibraticn

-hp- Model 3468A

.- Meter
Calibrator

Voltage Rangs: 1TmVY to 300 V rms
Frequency: 400 Hz

Performance Checks

LIt

Adjustment and Calibration

Troubleshooting

Fluke Model 760A

Qscillator

Frequency Range: 10 Hz to 10 MHz

Cutput: T mV o3V

Frequency Response: 0.25%
{expand scals)

Performance Checks

Adjustment and Calibration

Troubleshooting

-hp- Mode! 652A Test
Oscillator

Oscilloscope

Sensitivity: .005V/cm
Bandwidth: dc to 20 MHz

Troubleshooting

-hp- Model 1740A

Pulse Generator

Pulse Width: variable to 10Qusec

" Pulse Amp: =10 volts peak, variable

Pulse Rate: 250 to 1000 pps

Performance Checks

-hp- Model 2148

Fregquency
Counter

Range: 250 to 1000 Hz
Accuracy: £ 1 count
Time Interval: Tusec

Performance Checks

-hp- Mode! 5381A

Peak
Responding
Voltmeter

Voltage Range: 0.6 Vto 300 V
Accuracy: +3% full scale

Performance Checks

-hp- Model 410C Voltmeter

Average
Responding
Voltmeter

Voltage Range: 0.0017 to 300 V
Accuracy: 1% full scale

Adjustment and Calibration

Troubleshooting

-hp- Made! 400&/EL

Voltmeter

Power Supply

Output Voltage: 5 V de
Qutput Current: 5 mA

Troubleshooting

-hp- Model 6214A

RMS Respond-
ing Voltmeter

Range: 1 m V full scale

Perfarmance Checks

-hp- Mode! 3400A RMS
Voltmeter

Performance Checks

-hp- Part No. 0757-0782

Termination

Resistor 200 kg, metal fllm, % W 1%

Resistor 499 ki3, metal film, % W 1% Troubleshootirg -hp- Part No. G757-0327
Resistor 1k 0, Carbon, % W 10% Troubleshooting -hp- Part No. 0684-1021
50 @ Feedthru Resistor: fixed comp 502 +£5% % W Performance Checks -hp- Model 11048B 509

Feedthru

BNC-T-Adapter

Performance Checks

Adjustment and Calibration

-hp- Part No. 125G-0C072

Adapter

'410C to Dual Banana

Performance Checks

-hp- Model 11018A

Extender Bqard

15 pin programmable

Troubieshooting

-hp- Part No. 6038
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Table 5-2. Accuracy, Linearity, and DC Cutput Check Data

Maintenance

Voltmeter 3400A 34004 Metar 34004 DC
Calibrator Voltage Reading Qutput
Butput V) Range {V) w v
Use 435w 0.001 0.001 0.000990 to 0.00101 6.992 to 1.008
TS €.003 0.003 0.00297 to 0.00303 0.842 to0 0.957
Bens ¥iisometer o.M 0.01 G.00880 to 0.0101 0.992 to0 1.008
BRI LIV prper | 0.03 0.03 0.0297 10 0.0303 0.842 to 0.957
V'*'?;“:i‘:“" 0.1 0.1 0.08380 to 0.101 0.992 to 1.008
' 0.3 0.3 0.297 to 0.303 0.842 to0 0.957
1.0 1.0 0.980 t0 1.01 0.992 te 1.008
0.8 1.0 Q.88 10 0.91 0.892't0 0.908
0.8 ) 1.0 0.79 t0' 0.81 '0.792 to 0.808
Q.7 ' 1.0 0.69 t0 0.71 0.682 10 0.708
s 0.6 1.0 0.59 to 0.61 0.592 t0 0.608
Q.5 1.0 0.49 to 0.51 0.492 to 0,508
C.4 1.0 0.39 t0 0.41 0.382 t0 0.408
0.3 1.0 0.29 10 0.31 0.292 10 0.308
0.2 1.0 0.151c 0.21 ' 0.182 t0 0.208
0.1 1.0 0.080to 0.1t 0.092 t0 0.108
3.0 3.¢ 2.97 t0 3.03 0.842 1c 0.857
) 10.0 10.0 9.80 t0 10.10 0.8982 10 1.008
30.0 30.0 29,7 t0 30.3 0.942 10 0.957
100.0 100.0 99.0t0 101.G 0.992 to 1,008
300.0 300.0 297.0 t0 303.0 0.942 t0 0,957
FLUKE 7604

METER CAL IBRATOR

HP 3400A
RMS~VOLTMETER

T

o

f

DIGITAL MULTIMETER
hp34EBA

)

S -

ooopopogono
copoooon

T0 DG ouT
JACK ON REAR

Figure 5-1. Accuracy, Linearity, and D¢ Cutput Test Setup

5-3
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5-9. Frequency Response Check
1o NOTE

Connect 50 Q feedthru termination directly to 3400A INPUT to
‘ - eliminate loss in output cable ai high frequency.

| a. Connect test setup illustrated in Figure 5-2.

! b. Set Model 3400A RANGE switch and Test Oscillator output attenuator to 1 volt posi-
SEIFA tion. '

1 ! i | ‘ ¢. Set Test Oscillator for 400 Hz output and adjust output amplitude for the reading ob-
SR tained in Paragraph 5-8 step d on the Model 3400A.

: ‘ d. Switch the Test Oscillator monitor switch to expand mode and set a convenient
i reference level.

e. Adjust test oscillator output frequency to values listed under ““frequency’’ in Table
5-3; adjust oscillator output voltage to maintain reference level set in step d. If Model 3400A

~does not indicate within values under ““meter reading’’ in Table 5-3, perform high frequency
calibration procedures, Paragraph 5-25.
hp3aooa
TEST OSCILLATOR RMS VOLTMETER
hp652A I'I.__
Ao
-
Q @) s O e
@ O @=0 ge |
50 FEER-THRU H
] TERMINATION !
L hpiiosss !
1 - - -
Figure 5-2. Frequency Response Test Setup
Table 5-3. Frequency Response Check
Frequancy Mater Reading
A 15 Hz 0.95 to 1.05 T
PHL 45 Hz 0.95 to 1.05 i
.‘ 100 Mz 0.9% to 1.0 S
il 900 kHz 0.99 10 1.01 i
A 1.2 MHz 0.98 t0 1,02 e
e 1.8 MHz 0.98 to 1.02 ‘ :

! 2.2 MHz 0.97 to0 1.03 : o
[ 2.8 MHz 0.897 to 1.03 ot
RN ‘ 3.2 MHz 0.95 10 1.05 i :
AN 9.8 MHz 0.95 10 1.05 i
il
-
|
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5-10. Input Impedance Chack
5-1i. Resistance Check

a. Connect the Test Oscillator, 50 ohm feedthru and -hp- Model 3400A to position A in
Figure 5-3. '

b. Set 3400A to I volt range and Test Oscillator to 400 Hz. '
¢. Adjust Test Oscillator output for 1 volt indication on Model 3400A.
d. Connéct Model 3400A to position B, as shown in Figure 5-3. The 3400A meter reading

now should change less than or equal to .02 volts (2 minor divisions). 2 minor divisions cor-
responds to an input impedance of 10 megohms.

hp34c0a ,
TEST OSCILLATOR RMS VOLTMETER Fa
o 4 - .
S @
@ @ =20 oe : T
5001 FEED-THRY
TERMINATION
‘ . hplioase A J &
E 2400a-6-1a51 t——m | a
. 200KN ]
. hp 07T57-0782 !
]
.- ‘ e
Figure §-3. input impedance Test Setup y
5-12, 'Capacitance Check
a. Connect Test Oscillator, 50 ohm f2edthru and Model 34004 to position B in Figure
5-3. Insert the resistor lead directly into the BNC connector on the 3400A as an adapter adds e
capacitances to the measurement. Sk
b. Set 3400A to 0.001 volt range and Test Oscillator to 400 Hz. e
¢. Adjust Test Oscillator output for full scale indication on Model 3400A., Switch the Test !
Oscillator Switch to Expand mode and set a convenient reference level, S

d. Change Test Qscillator frequendy to 16 kXHz, maintaining the reference level set in step i
¢. The Model 3400A reading should be greater than 0.707mYV. This corresponds to an input [ :
shunt capacity of less than 50 pF.

e. Set Model 3400A Range switch to 1 V position and repeat step c.

f. Change Test Oscillator frequency to 40 kHz, maintaining the reference level set in step :

: o
¢. The Model 3400A reading should be greater than .707V. This corresponds to an input
shunt capacity of less than 20 pF.
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5-13. Crest Factor Check

a. Connect test setup as illustrated in Figure 5-4.

b. Set Model 3400A Range switch to 1 voit position.

¢. Adjust Pulse Generator for pulse output with the following characteristics:
Pulse Rate - 990 pps as indicated on elecironic counter.
Pulse Width - 10 psec as indicated on electronic counter in time internal mode. -
Pulse Amplitude - 7.07 volts as indicated on Model 410C.

NOTE

The 410C responds to the positive peak above the average of the
input waveform. Since the Model 410C is calibrated to read the
rms value of a sine wave a correction factor is required to measure
pulse amplitude. The correction factor under these conditions is:

T
E =
410C T e -
'\/2_ 1+ L T ] i .
T, Ep=Epp(1-0)
Epp | ______ UGS S E. 2
see waveform 1
T
E”:W T T el

T1
1+—
T2

Epoc T

Egroe = 7.07V

o O O© O O
o e o OO a F =

& @

-
ke

39004-8- 1432

hptioisa
ADAPTER

TR
PULSE GENERATOR hp34a00a EFEE_E:I'MEOTNEIF?
hp2148B AMS VOLTMETER hpaioc ELECTRONIC COUNTER
hp5381A
ooog geoooo oooooo essAaf o o oom /‘/—'\\ /‘//——%

hpizso-pore

\.\anc s -h

Figure 5-4. Crest Factor Test Setup
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This corresponds to a crest factor of 10 where:

T
= -‘f . 1
Erms = Eup {1 -D} where D =

T, +T,
E ——— _——
CF. =P T T
Ep=Epp{I~D)
rms B | _ | I I
cr o EonlT=D)
E, VD(T-0] T Ty ———
CFr g f1-D

d. The Model 3400A should indicate 1 volt, £4% (inchudes the + 29 accuracy of 416C).

€. Adjust pulse generator pulse rate to 250 Pps as indicated on electronic counter. This
corresponds to a crest factor of 20.

f. Model 3400A should indicate 0.5 volt, 4% (includes the +3% accuracy of 410C.)

5-14. Output Nuise Chegk
a. Connect 50 ohm feedthru to 3400A INPUT.
} b. Connect another RMS Voltmeter to DC output,
¢. Set -hp- Model 34004, to. 0.001 volt range.
d. The reading on the RMS Voitmeter should not exceed 1 mV,
5-15. ADJUSTMENT AND CALIBRATION PROCEDURES

5-16. The following is a complete adjustment and calibration procedure for the Model
3400A. These procedures should be conducted only if it has previously been established by
Performance Checks, Paragraph 5-5 to 5-14, that the Model 3400A is out of adjustment. In-
discriminate adjustment of the internal controls to refine settings may actually cause more
difficulty. If the procedures outlined do not rectify any maladjustments that may exist, and
you have carefully rechecked your comnections and settings, refer to Paragraph 5-29,
Troubleshooting Procedures for possible cause and recommended corrective action.

5-17. Mechanical Meter Zsro

5-18. The mechanical meter zero screw is located on the instrument front panel. If the meter
pointer does not indicate zero when the instrument power has been off for at least one
minute, mechanically zero the meter following the procedure outlined below.

a. Turn instrument power off; disconnect input signal and any cable connected to J2 (DC
OUT) at rear of instrument and allow one minute for meter pointer to stabilize,
i anyet® .




- b. Set Model 3400A RANGE switch to 0.1 volt position and adjust Voltmeter Calibrator

Maintenance Model 3400A

b. Rotate zero adjust CW until pointer is to left of zero, moving up scale. Continue uniil
pointer is at zero. If pointer overshoots zero, repeat operation.

¢. When the fointer is exactly at zero, rotate the adjusting screw slightly counterclockwise
to remove tension on pointer suspension. If the meter pointer moves to the left during this
adjustment, repeat steps b and c.
5-19, Power Supply Checks
3-20. Power supply voltage and ac ripple tolerances are listed in Table 5-4. Test points are
also.indicated in this table. When making ripple voltage measurements, it may be desirable

to use a battery powered A.C. Voltmeter (H-P 403B) to avoid any undesirable ground loop
currents.

5-21. Low Frequency Calibration
5-22. Amplifier Offset Adjustment

a. Perform the following adjustment only for Revision T A6 assemblies. The adjustment
is not required for Revision A assemblies.

b. Remove the 3400A’s top cover.

¢. Refer to the Chopper Amptlifier component locator (see Page 6-7/6-8) and connect TP3
to TP1 {on the A6 assembly).

d. Connect a DC Volt;zleter between TP6 and TP1.

e. Adjust A6R629 (on the A6 assembly) for a gg 2mV de reading on the dé voltmeter.
5.23. Amplifier Gain Adjustment |

a. Connect test setup illustrated in Figure 5-1.

b. Set Model 3400A RANGE switch to 0.01 volt position.

¢. Adjust the Meter Calibrator for a 0.01V 400Hz ac volts output; set the Digital Multimeter
to measure 1V de.

d. Remove the 3400A’s top cover; adjust A6R627 (on the A6 assembly) for 1.0V as in-
dicated on the Digital Multimeter.

e. Adjust R6 (FULL-SCALE ADJUST) for Model 3400A full-scale meter indication.

5.24. 1]10 Scale Adjustment

2. Connect test setup illustrated in Figure 5-1; omit the DC Voltmeter.

for 0.01 voit rms, 400 Hz output.
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i

¢. Adjust the 1/10 scale adjust (A6R626

DU
Jrom 1710 seale to full scale.

1112

tis shorted. This is norma

the 3400A reads exactly 1/10 scale (0.1V),

L and the 34004

Table 5-4. Power Supply Checks

, located on the A6 assembly) until the meter of

Power
Supply

Test Equipment
And
Eheck Point

BC Veolage
Specifications

Requlation
Vary Line Valtage Retwsen
103.5 and 126.5 vac)

Ripple
Specifications

-17.5 Vde

Connect Digital
Multimeter, Os-
cilloscope be-
tween violet
lead en videa
amplifier (A4)
board and
chassis ground.

—-16.8 to 18.2 Vde

+=0.5 valt from nominai

reading at 135 Vac line.

400|V rms or
1.1 mV p-p

+75 Vde

Conrnect Digital
Multimeter, Os-
cilloscope be-

tween red/wht/
blue on videg

ampiifier A4 and
chassis ground.

70.0 to 78.0 Vdc

=+ 1 volt from nominal
reading at 115 Vac line.

4C0lV rms or
1.T mV p-p

~6.3 vde

Connect Digital
Multirneter, QOs-
cilloscope be-
tween Q3 emit-
ter {grey lead)
and chassis
ground.

-5.910 -6.5 Vdc

0.1 voit from nomin"al;
reading at 115 Vac line.

750 |V rms or
2.0mV pp

5.25. 1 Velt Adjustment

&. Connect test setup illustrated in Figure 5-1; omit the DC Voltmeter.

b. Set Model 3400A RANGE switch to 1 volt position.

¢. Adjust voltmeter calibrator for 1.0 volt rms, 400 Hz output.

d. Remove right side cover
full-scale meter indication.

5-26. High Frequency Calibration

§.-27. Amplifier Eain'Adjustment

NGTE

(INPUT side) and adjust R104 (1 V ADJ UST) for Mode! 3400A

The Test Oscillator used in this procedure should be calibrated at
the end of its output cable.

Maintenance
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Maintenance

a. Connect test setup illustrated in Figure 5-2.

b. Set Mode! 3400A RANGE switch and Test Oscillator output attenuator to 0.001V
position.

c. Adjust Test Oscillator output frequency for 400 Hz; outﬁut voltage for 90% of full
scale as indicated on Model 3400A. meter.

d. Switch the Test oscillator monitor switch to expand mode and set a convenient reference
level.

¢. Change Test Oscillator frequency to 10 MHz. Adjust Test Oscillator output voltage
to maintain reference level set in step d.

f. Adjust C405 (10 MHz ADJUST) on A4 board for 90% full scale as indicated on the
Model 3400A meter. Replace right side cover; readjust C405 if meter reading varies after
replacing the cover.

g. Vary oscillator between 3 and 10 MHz; maintaining reference level set in step d. If the
Model 3400A meter reading varies below 85% or above 95% of full scale, repeat step f until
optimum response is obtained between 3 and 10 MHz.

5-28. Input Attenuator Adjustment

NOTE

The Test Oscillator used in this procedure should be calibrated at
the end of its output cable.

a. Connect test setup illustrated in Pigure 3-2.
b. Set Model 3400A RANGE switch and Test Oscillator output attenuator to 1 volt position.

¢. Adjust Test Oscillator output frequency for 400 Hz, output voltage for 90% full scale
as indicated on Model 3400A meter.

d. Switch the Test Oscillator monitor switch to expand mode and set a convenient reference
level,

¢. Change Test Oscillator frequency to 100 kHz; adjust Test QOscillator output voltage to
maintain reference level set in step d.

f. Remove Model 3400A bottom cover. Adjust C102 (1V, 100 KC ADJ } for 90% full scale
as indicated on Model 3400A meter.

g. Vary oscillator between 100 kHz and 10 MHz; maintain test oscillator output voltage
to reference level set in step d. If Model 3400A meter reading varies more than + 1% to
1 MHz, £2% from 1 MHz to 2 MHz, +3% from 2 Mz to 3 MHz, or 5% from 3 MHz
to 10 MHz, readjust C102 until optimum response is obtained.

Model 3400A




@ Model 3400A Maintenance

5-29. Second Attenuator Adjustment

NOTE

The Test Oscillator used in this procedure should be calibrated at
the end of its output cable,

a. Connect test setup illustrated in Figure 5-2.

b. Set Model 3400A RANGE switch and Test Oscillator output attenuator to a 0.3 volt
position. : g

c. Adjust Test Oscillator output frequency for 400 Hz; output voliage for 90% full scale
as indicated on Model 3400A meter.

d. Switch the Test Oscillator monitor switch to expand mode and set a convenient reference o
level.

e. Change Test Oscillator output frequency to 3 MHz; adjust output voltage to maintain
reference level set in step d.

f. Adjust C303 (10 MC .3V ADJ) for 90% full scale as indicated on Model 3400A meter.

g. Vary Test Oscillator between 3 MHz and 10 MHz; maintain test osciliator output voltage
B to reference level set in step d. If Model 3400A meter reading varies below 85% or above

95% of full scale, repeat steps ¢ and f until optimum response is obtained between 3 and
10 MHz.

5-30. TROUBLESHOOTING PROCEDURES
5-31. This section contains procedures designed to assist in the isolation of malfunctions. 2
These operations should te undertaken only after it has been established that the difficulty _ o
cannot be eliminated by the Adjustment and Calibration Procedures, Paragraph 5-15. An
investigation should also be made to ensure that the trouble is not a result of conditions ex-
ternal to the Model 3400A. ‘

5-32. Conduct a visual check of the Model 3400A for possible burned or loose components, e
loose connections, or any other condition which might suggest a source of trouble. '

5-33. Table 5-5 contains a summary of known problems by front panel symptoms. i o

5-34. Table 5-6 contains procedures which may be used as a guide in isolating malfunctions. L
The checks outlined in Table 5-6 are not designed to measure all circuit parameters, rather l‘

only to localize the malfunction. Therefore, it is quite possible that additional measurements N
will be required to completely isolate the problem. Amplifier gain and biasing may vary slightly
from instrument to instrument; therefore, it should not be necessary to precisely duplicate i
waveforms or values described. e

NOTE

-

@ Do not use an exz‘ender-board on the Chopper Amplifier Board (A6). i

5-11




Maintenance

Table 5-5. Front Panel Symptoms

Symptoms

Possible Cantas

Reading far out of tolerance, meter pegged
out.

Check for a defective oscillator on the AS
assembly.

Excessive offset {>8%) with input
shorted.

ABRB26 and/or C405 misadjusted.

40Q0Hz calibration low and frequency
response falls off above B0KHz.

Q401 or Q402 shorted.

Switching transients exceads 5% of full
scale with shorted input,

Check collector voitage of 0201 {should
not exceed 9.0V)

Instrument has been overloaded.

Check Q201, Q401, Q402, and TC401.
See p_aragraph 5-34 for details on TC401.

Meter jitter.

Noisy chopper op amp [US01).

Full-scale difference from range to range,

Check resistors in second attenyator.

Meter pegs full scale.

Check thermocouples. See paragraph
5-34 for details.

Qvershoot, undershoot, o¢ sluggish
Tesponse on meter.

Replace thermocouples. See paragraph
5-37.

Meter moves rapidly from zero to full-scale
and back.

Check ac feedback on the AS assembly
{R614, CB05, and R615).

5-35. Checking Thermocouples TCA01 and TC402

5-36. The following procedure will allow you to check the thermocou

tion in the -hp- Model 3400A RMS Voltmeter.

5-37. To perform these checks, supply 5mA of current to the heat
This can be accomplished by connecting a 1K ohm resistor (-
in series with the output of a 5V dc power supply. Then co
of thermocouple and measure the out
Multimeter. If the thermocouple fails any of the followin
cedure in paragraph 5-37. Do the following:

NOTE

This check will not yield any information concerning thermocou-
Ple operation for either sluggish or overshoot-undershoot response
on 34004 meter. If a 34004 has the above symptoms replace ther-

mocouples.

a. Turn the 3400A off and remove the A6 assembly.

NOTE

See Figure 6-3 for component locations.

Model 3400A

ples for proper opera-

ers of the thermocouples.
hp- Part Number: 0684-1021)
nnect the supply to the heater
put voltage of the thermocouple with the Digital
g tests, replace it using the pro-

b. Set the multimeter to the ohms function. Connect the test leads between ground and
the junction of C413 and C415 on the A4 assembly (this checks the resistance of the heater

3-12
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in TC401). Make sure the reading on the multimeter is between 76.5 ohms and 103.5 ohms.
If the reading is not within Iimits, replace the matched set of thermocouples (-hp- Part Number:
0853-0003).

¢. Remove the multimeter and, in place of the multimeter, connect the 5V dc power sup-
ply between ground and the junction of C413 and C415. Turn the power supply on. Set the
multimeter to the dc volts function and connect it as follows:

Negative (low) input to pin 11 on the A6 socket.
Positive (high) input to pin 13 on the A6 socket.

The multimeter should display between +6.5mV and +9mV. Note the reading on the
multimeter. If the reading is not within limits, replace the thermecouple pair. If the reading
is within the test limits, remove the multimeter and set it to the ohms function. Then discon-
1ect the power supply and turn it off.

PASSES @

FAILS @

& e & G® G

®

40085

25

® @O 6

Figure 5-5. Troubleshooting Yree



Table §-6. Troubleshouting Procedure

Check

CXC

® 0 6

Procedure

Set the 3400A to the 1V range. Apply 1V, 400Hz ac
signal to the input terminals. Measure the signal at
junction of C413 and 415. The reading should be be-
tween 240mV and 280mV RMS.

Measure the signal between TP2 and TP1 on the AB
assembly. The signal should look like the one in
Figure 5-8.

Troubleshoot and repair oscillator circuitry.

Turn the 3400A off and place the A8 board on an ex-
tender board. Unsolder and lift one end of RE16 from
the board (the de feedback is now disconnected). Setthe
instrument to the 1V range and apply a 1V, 4C0Hz RMS
ac signal to the input terminals. Using a D'igital Multimeter
{like the 3468A), measure the voltage between TF3 and
TP1 onthe AG assembly. The voitage should be approx-
imately 2mV to 2.6mY ac.

Check for a defective TC401. TC401 may also be discon-
nected from the output of the video amplifier via
capacitors C413 and C41B.

Turn the instrument off and repiace and resolder
R616 cn the AB beard. Make sure the 3400A is still
on the 1V range and the 1V, 400Hz signal is still applied.
Turn the instrument on and measure the valtage between
TP4 and TP1 on the Af board. The voltage should ap-
proximately be — 4V dc.

If the voltags is positive, check for a shorted CRB03. If
the voitage is negative but other than —4V, UEG2 or
TC4C1 may be defective.

Check the voltage between TP5 and TP1 and make sure
itis —.19V.

Troubleshoot the fifter circuitry consisting of R617
through R619, and CB06 through CE08.

Check the voltage between TPB and TP1 and make sure
it is approximately —1V.

Action

PASSES: Proceed to @
FAILS: Proceed to@

PASSES: Proceed to @
FAILS: Proceed to @

PASSES: Proceed to (1)
FAILS: Proceed to @

PASSES: Proceed to @
FAILS: Proceed to @

PASSES: Proceed to
FAILS: Proceed to @

PASSES: Proceed to @
FAILS: Proceed to (i)

® @f

®

@6 @ 6

® ® G G

Pracedure

Check for a defective UB02.

The AS assembly is probably working correctly. Make
sure the meter assembly M1 and associated circuitry are
good.

Measure the ac signal at the output of impedance con-
verter A2 (negative side of C2085). The reading should
be approximately .96mV RMS.

Measure the ac signal at the input of the video amplifier
A4 [positive side of C402). The reading should be
approxirmately .95mV RMS.

Measure the ac signal at the base of Q404. The read-
ing should be approximately 155mV RMS.

hMeasure the ac signal at the negative side C427. The
reading should be approximately 32mV RMS,

Check for a defective C413 and C415.
Check for defective 0404, 2405, 04086 and associated
circuitry. Also check the thermocouples (see paragraph

5-34).

Measure the ac signal at the emitter of 0402, Reading
should be 1.85mV RMS.

Check Q401 and Q402 circu;try.

Check G403 circuitry.

Check second attenuator circuitry A3,

Measure the ac signal at the input to impedance con-
verter, pin 7 on A2 board. The reading should be

approximately TmV RMS.

Check the impedance converter or power suppiy. See
Table 5-4 for specifications or power supply.

Check the input attenuator circuitry.

Action

PASSES: Procesd to @
FAILS: Proceed to @

PASSES: Proceed to @
FAILS Proceed to (Z)

PASSES: Proceed to
FAILS: Proceed to

PASSES: Proceed to @
FAILS: Proceed to

PASSES: Procesd to ()
FAILS: Proceed to ()

PASSES: Proceed to@
FAILS: Proceed to @

5-13
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6.2V

Figure 5-6. nput to Demodulator

d. Connect the multimeter between the silver colored wire on R4 (CAL pot on chassis)
and pin 14 on the A6 socket (this step checks the heater of TC402). Make sure the reading
is between 76.5 ohms and 103.5 ohms.

e. Remove the multimeter and, in place of the multimerer, connect the 5V dc¢ power sup-
ply between the silver wire and pin 14 on the A6 socket (see previous step). Turn the power
supply on. Set the multimeter to the dc volts function and connect it to pin 11 and pin 13
on the A6 socket (see step c). Make sure the displayed reading on the multimeter is negative
and within 1mV of the reading noted in step c.

f. Disconnect the power supply and the multimeter from the 3400A. Set the multimeter
to the chms function and connect it between pin 11 and pin 14 of the AS socket (this checks
for thermocouples shorted to ground through the cover). Make sure the displayed reading
on the multimeter is >200K ohms. If below 200K ohms, look for ground short.

5-38. Thermocoupie Replacement

CAUTION

Exercise extreme care when removing or replacing the amplifier
printed circuit board assembly and when shaping the thermocou-
ple leads.

5-39. Should a thermocouple be defective, it is necessary to replace both as a matched pair
(see Section V1I, Table of Replaceable Parts) for part number. To replace thermocouples,
perform the following steps:

&. Turn instrument power off and remove right side (INPUT side) and top covers.
b. Remove the four lead connection to the A4 amplifier board.
1. Black coaxial cable (two leads)

2. Violet lead
3. White lead/blue lead.

5-14



7@ Model 3400A Maintenance ;E@g
¢. Remove the three mounting screws on the amplifier board.

d. Gently pull bottom of board out at the same time relieving stress on thermocouple cable

until the board will drop down and the top will clear main frame, Carefully fold board down g%!;i
to expose the four nuts holding the thermocouple shield. ﬁ,’;
€. Remove four shield nuts; lift shield off. Remove thermocouples, noting orientation.
f. Leads on new thermocouples must be shaped before inserting into PC board. During ;
the shaping process, hold leads between bending point and glass with long-nose pliers. '
34

g. Place thé red dots on the thermocouples face down on the A4 Video Amplifier Board. :
If one of the thermocouples has an additional colored dot place it in the TC402 position.

h. Carefully insert new thermocouple leads and solder.

i. Reverse steps e, d, ¢, b. Note: the violet lead goes to the lower of the two top connec-
tors on the A4 board,

j. After thermocouple replacements perform a complete adjustment and calibration pro-
cedure as outlined in Paragraph 5-15. :

5-40. SERVICING ETCHED SIRCUIT BOARDS

ol
> 5-41. The -hp- Model 3400A has five etched circuit boards. Use caution when removing them 1
) to avoid damaging mounted components. The assembly and -hp- Part No. are silk screened i
on the interior of the circuit board to identify it. Refer to Section VII for parts replacement :
and -hp- part number information.

5-42. The etched circuit boards are plated-through type. The electrical connection between
sides of the boar_d is made by a layer of metal plated through the component holes. When
working on these boards, observe the following general rules:

a. Use a low-heat (25 to 50 watts) small-tip soldering iron and a small diameter rosin core P
solder. ' P

Table 5-7. Factory Selected Companents

i
Valug b
Designator Function Low Nortaal High Lo
C205 Adjust low frequency (10 Hz) response, - 100uF - L
selected) A
c302 Adjust high frequency (10 MHz) of Second Attenuator 5 pF 12 pF 15 pF ]
on 0.001 V and T V ranges. j
C304 Adjust high frequency (3 MMz to 10 MHz) of Secand — 24 pF 38 pF /
Attenuator on 0.3 V and 300 V ranges.
c3ans Adjust high frequengy {10 MHz) of Second Attenuator — 5 pF 12 pF
on 0.07 V and 10 V ranges.
caz7 See NOTE on schematic. - 200 uF -
(selected) e
R419 Adjust voltage at collector of Q406 {with no signaf in- 270 300 -~ g
puti te 1.5V 1o 2.5V dc,
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e b. Circuit components can be removed by replacing the soldering iron on the component
g lead on either side of the board and pulling upon lead. If a component is obviously dam-
Pl aged, clip leads as close to component as possible and then remove. Excess heat can cause
the circuit and board to separate or cause damage to the component. R

¢. Component lead hole should be cleaned before inserting new lead. %”‘ ‘

d. To replace components, shape new leads and insert them in holes. Reheat with iron
and add solder as required to insure a good electrical connection.

BT e, Clean excess flux from the connection and adjoining area.
5-43. A6 ASSEMBLY (03400-656512) RETROFIT PROCEDURE

5-44. The following procedurs can be used to retrofit older 3400A’s which have the old AS :
Assembly (-hp- Part Number: 03400-66308) with the presently available A6 Assembly (-hp- J
Part Number: 03400-66512). To do the procedure, obtain a manual which has the schematic 3 S
(in Figure 6-3) for the old A6 Assembly (Part Number 03400-66508). A manual with -hp-

Part Number 03400-90008 and below is a good choice. Do the following:

a. Turn the 3400A off and disconnect it from the ac power source. ! :f

b. Refer to Figure 6-3 (of old A6 Assembly schematic) and remove R3, R8, R% and R10. e
These parts and the part in the next step are located next to the connector of the A6 Assembly.

¢. Refer to Figure 6-3. Connect and solder both legs of R4 together or connect pin 10
of the A6 Assembly to the CLR line of the thermocouple TC402.

d. Referto Figure 6-4 (A10 Assembly schematic; Power Supply) and remove CR719, C711,
C712, CR718, R701, R702, R712, R713, and Q706.

e. Remove the old A6 Assembly (03400-66508) and replace it with the new A6 Assembly o
(03400-66512).

f. Conmnect the 3400A to the ac power source and turn it on. After the recommended
warmup, calibrate the instrument using the calibration procedure in paragraph 5-15. o

g. After calibration, the 3400A may display an offset with OV inputs. This is normal and
the 3400A will-be fully accurate from 1/10 scale to full scale. o




PERFORMANCE CHECK TEST CARD ' g
Hewlett-Packard Model 3400A b
T L
RMS Voltmeter ests pa'fmmeg Y
ate,
Serial Ne.
Description Check 20
Accuracy, Linearity and BC Dutput; %{ :
Galibrator 34094 Meter ot it
Dutput Range Reading Dutput e
i
C.001 C.001 0.000980_____ 0.00101 0.992 1.008 I
¢.003 0.003 0.00297 0.00303 0.842 0,857 g
0.01 0.01 0.00920 0.0101 0.882 1.008
0.03 0.03 0.0287 _____ 0.0303 0.942 0.857
0.1 0.1 0.0880 0.101 0.992___ _ 1.008
0.3 0.3 0.297 — 0.303 08942 _ 0.957
1.0 1.0 0.990 ——1.01 0.892 1.008
0.9 1.0 G.80 0.91% 0.892 0.808
Q.8 1.0 Q.79 0.81 0.792 0.808
0.7 1.0 0.68 0.71 0.692 Q.708
0.6 1.0 0.539 0.61 0.592 0.608
0.5 1.0 0.48 - 05 C482__ 0508
0.4 1.0 0.38 0.41 0.392 0.408
a3 1.0 0.29 —  0.31 0.292 0.308
0.2 1.0 0.19 0.21 0.192 0.208
0.1 1.0 0.080 —— 0m 0.0982 3.108
3.0 3.0 287 | 3.03 0942 0.957
10.0 10.0 8.80 - 10.10 0.882 1.008
30.0 30.0 29.7 30.3 0942 0.857
100.0 100.0 99.0 —— 101.0 0.882___  __1.008
. 300.0 300.0 287.0 303.0 0942 0857
Frequeney Response Check: Frequency Meter
Reading l
15 Hz 095 1.05 o
45 Hz 0.85 _1.05 . t 3
100 Hz 089 1.0t . e
900 kHz 089 1.01 e
1.2MHz  0.98 1.02 I
T.8MHz 098 102 i
2.2MHz  0.97 1.03 e
28MHz 097 1.03 .
2.2 MHz 095 1.05 ' ¥
9.8 MHz  0.95 1.08 1B
.
Input Impedance Check: !
Resistance 10 M2 or greater i
Capacitance 50 pF or less 0.001 Vto 0.3 V B o
20 pForless 1Vt 300V
.
v el
% 2
. Crast Factor Check: 10:1 full scale
: 20:1 half scafe . i
i
Cutput Noise Check: 1 mV BMS or less S




SECTION Vi
. - CIRCUIT DIAGRAMS

G-1. INTRODUCTION

6-2. This section contains the circuit diagrams necessary for the operation and maintenance
of the Model 3400A RMS Voltmeter. Included are schematic and parts location diagrams.

6-3. SCHEMATIC DIAGRAMS

6-4. The schematic diagrams depict the circuits contained within each assembly of the
3400A as well as assembly interconnection. Main signal paths and significant feedback path
are identified.

6-5. The schematic diagrams are arranged in ascending order of assembly reference designa-
tion.

6-6. PARTS LOCATION DIAGRAMS

Parts are identified by reference designation. A parts location diagram Is included for each

_ 6-7. The parts location diagrams show the physical location of parts within an assembly.
) assembly which does not have adequate silk screening of reference designations.

6-8. The parts location diagrams are located on the same figure as the schematic of the
assembly.

e,
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oy GENERAL SCHEMATIC NOTES :

: 1. COMPLETE REFERENCE DESIGNATIONS ARE SHOWN.
L 2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER- ,
- WISE NOTED. .
i RESISTANCE IN CHMS .

CAPACITANCE IN MICROFARADS S

: i
5. L DENOTES POWER LINE GROUND (VOLTMETER CHASSTS | ). &
¥/ DENOTES CIRCUIT GROUND; ON PRINTED CIRCUIT ASSEMBLY. i
4, - DENOCTES ASSEMBLY, =
DENOTES MAIN SIGNAL PATH. :
DENOTES DC FEEDBACK PATH. e i
—p—te s DENOTES AC FEEDBACK PATH. P o
; —— — — — — — DENOTES SHIELD. :
| 5. [ ] DENOTES FRONT PANEL MARKING. e
il | =~ ~~7 DENOTES REAR PANEL MARKING. B
!i : f REY7 MW ENOTES SCREWDRIVER ADJUST. : -
%:! i ‘ 6.

SN DENOTES COMPONENTS NOT MOUNTED ON :
N NS PSvmry, .

|

|

i 7. ¥ AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT
} FACTORY. SEE TABLE 5-T.
i

!

8. —< ¢~ DENOTES SECOND APPEARANCE OF A CONNECTOR PIN.




NOTES

. 1. ALL DC AND AC VOLTAGE LEVELS SHOWN IN RED ARE WITH 1 MV
- INPUT (FULL SCALE DEFLECTION). A TOLERANCE OF +10% SHOULD
BE ALLOWED FOR VARIATIONS FROM INSTRUMENT TO INSTRUMENT.

2. ALL AC VOLTAGES ARE UNDERLINED. ALL DC VOLTAGES HAVE A
POLARITY INDICATION.

R306 R3N5 C305 R304 TAN FROM BLK TO
c402 ol L 1

GY TO
A2-B _ : _
R303 e # I —— |
R302 P i
BLU TO z
222 e
c302 R3O0
BLU TO GRN FROM
A2-T RIG! I -
3400A-A-0I0T i
R32 €303  R3I0 c304 !
e i
4
|
) ¢
A3 4 e
(bp PART NO. 03400-63401) §
{BOARD ONLY) e
R309  R308 P
TO e
c402 e




e e

! A2 IiMPEDANCE CONVERTER ASSEMBLY (03400-66502)
RED S
A7olg b FTEV
| : éaaos )
$io0 : - -
oy —
- |ssco~n ATTENUATOR ASSEMBLY
I c208 F%ALTL-_%%)I::ER A3 (03400-83401) !
_——— e —— —— — —— | .oz% |
- - cao4 .
| Al |Neur arTenuaToR ] | | L ool _— 9 |
l ASSEMBLY (0340068501} | 1 230K 8203 | §
+~58V +
1 1
[Eence] A BLk
| l i P/0 830! 2 Raar 1
l c:lm I | | czol os F;a_%z /--\ 30.0K :
. - +5.5% 4 f — .
Jl 1 . i X e O $& vze! C,E'SE*
! ! ! tm ) i czo5% | ‘
L - g'FOFa Eiy L. ! ! £a02 2 igaav 160 2. Faw 1 'EM
! - PF | R§033 L + oemy | R303  £R302 R3O -
| IV, 100K ' | r203 TR oz cEes 27748 $410:28 -
| » 1 . 3 © R3OS :ERE:CM- -T—C305*
| ] L 277,68 341026 T SPF
! ! REOR S COMPENSATION | P S
i RS07  $R306
I | H ] i Q201 b FEEDSACK i : 277,48 410,26 s
BOOTSTRAP
I i CR20I (= FEEDBACK R30s  oR308
1 L 7.3V 277.48 2410 -
! \ ¢ s 212 R31} <R30
i ! gé?o : ¥ 8030 8 lgy - 189,72 $410.26 ! R
| | MeOnriie 1 1 1 I > ﬁ‘*!
SCREW oW C207. RZI3 | I v
| RIO4 I_OOQ, 3266 Rg\[% cxoa® .
500 |
12 BF
400
] IV ADY ! 303
. = | I B-5GPF
o . i I ‘ J veo 1 | 10MC .3Y
- - ‘ —iTa5Y | . ADJ
L [3:3 10 \
D v .
SHIELD 3 !
- GY BLU
. 3400A=0=14358
o @43V A7=1Q SHIELD .
REGULATED
FILAMENT
VOLTAGE
FROM Q3
./ ACER R 1
czoT —CR202— |
—RI03— ,-,/ é —R2(— 2
§ 0 R212 Q¢ 4 8 I 8L AT-I0
P NPT ¥ aoe- c203 I z BLU A3R3OZ
= JACK | | 3 Y Q3 EMITTER
& L
\ 4 gr c2id
o® - —R203— § 5 RED A7-18 -
/| -
/ o 3 _ © 6 GY C4i
15 . | coos § czo4 1@ Ra02— | 7 BLU 530
s o 4 / .7 8 GY A3R305 (¢
S * 4 czol
cioz & . &
s . ® —R209— P —R204—
10 azs30l A~ g 'z —R206— —R201— —CR2GI— 3
Al 5
. 1 i
{hp PART NC. 03400-86501) Az
{hp PART NO. 0340C-66502)
Figure 6-1. Input Attenuator Al, Impedance Converter A2,
and Second Attenuator A3 Schematic and Parts Location Diagram .
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ALL DC AND AC VOLTAGE LEVELS SHOWN IN RED ARE WITH 1 MV
INPUT (FULL SCALE DEFLECTION). A TOLERANCE OF x10% SHOULD
BE ALLOWED FOR VARIATIONS FROM INSTRUMENT TO INSTRITMENT.
ALL AC VOLTAGES ARE UNDERLINED, ALL DC VOLTAGES HAVE A
POLARITY INDICATION,

AC VOLTAGE LEVELS AT Q405 AND Q406 MUST BE OBSERVED WITH
i0:1 DIVIDER PROBE.

IF C427 IS REPLACED, IT MAY BE NECESSARY TO SELECT THE
VALUE OF C427 FOR PROPER FREQUENCY RESPONSE. THIS IS DUE
TO CAPACITOR TQOLERANCE.
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Figure 6-2. Video A‘mpﬁfief A4 Schematic and Parts Location Diagram
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(Part of A4} Schematic and Parts Location Diagram
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Figure 6-4. Power Supply A7 Schematic and Parts Location
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SECTION Vil
REPLACEABLE PARTS

7-1. INTRODUCTION
7-2. This section contains information for ordering replacement parts. Table 7-1 lists parts
in alphameric order of their reference designators and indicates the description, -hp--part

number for each part, together with any applicable notes, and provides the following:

a. Total quantity used in the instrument (TQ column). The total quantity of a part is
given the first time the part number appears.

b. Description of the part. (See list of abbreviations below.)
¢. Typical manufacturer of the part iﬁ a five digit code,
d. Manufacturer’s part number.
7-3. Miscellaneous parts are listed at the end of Table 7-1.
7-4. DRDERING INFORMATION
7-5. To obtain repiacement parts, address order or inquiry to your local Hewlett-Packard
Field Office. Identify parts by their Hewlett-Packard part numbers. Include instrument
model and serial numbers.
7.6. NON-LISTED PARTS
7-7. To obtain a part that is not listed, include:
a. Instrument model number.

b. Instrument serial number.

¢. Description of the part.

d. Functicn and location of the part.




Replaceable Parts Model 34004

1 Table 7-1. List of Abbreviations

siiver
alyminum

campositian

ABBAEVIATIINS
HE o inivaianninens hertz [cyclels! par socand] NPQ, ...

. .Kllohmtsi = 10+ 3 shmz
o1 Klloherz = 10+3 here

Laanne s Regative positiva zaro
izato tomperatuen toetficiant)

. .omparalal ... . . Inalde diametar [ , .. nangsecandisi w 10~ 3 seconds . singla-pole  singlo-throw
., gold impg . v+ impregneted MM reinnnnrnnnns nat separately replaceab|e
ined incandescent N
ing . . insulationted]  O............... ... ..., vewon . Ghmis) . mparaturs :nammm
i

order by deacription

peak

v+ GORREction .. inducter pucom.n;erets}
linsar taper -printed clrcuit
<14 .. deposited . lagarithmic taper . piesferadis) 10~ 12 forade .
. deub\u-pule doubla-throw . ..penk invarse voitage oW , nhumalmg :urrunt wulkmg vu\:ago
OPST...... ++ + . doubla-pole single-throw ... millamperais! = 10=3 amperns . P T A
. . .magaherts w 10+ 5 her . . positionis! dhract durrant warking valtage
. . electrolytic , megehmis) = 10+8 ghms .\ .pelystyrena
encapsulated + o« matal film . » potentiomatar
» manulacturer + o+ DoAKt0-poak
1+ faradis] milisacond parts per million
, tiald effect cronsistor . mounting atwra coefficiant, Wit
....................... crae e fixad Inlfivalts -":Ig vi:::“u ng term stability andfar tolerance} ww .
« v galfim urunld! '. N mlr:rn!::Dnd(:l . TENStOr
gigaherz = 10+73 he microvaltis) = 10 ~8 volts . rhodium E:
i guard!-dl . Ciaerner s bylar @ ms .. - FODLMOANSqUATe Y e s GREMUM value Solacted at factory, W 2
© e . GATBNIUT . et . - .. rotary average valun shawn {part may be omizteq] | WEAS o3
. groundied] na. . . .nonoampereist w 109 amperes *% .. .144e0 .00 standard typs numbar assigned
e norenally closed Bl i selenium selacted or spocial typs
' T T L necn acr . + 4 Sacton(s)
. mergury o normalty open Si... v oo slicon { Cupont de Nemours
oot .
AL + asysmbly vvo o tranalator - v tecminal strip | F
1 B.. . < mator .« transistar-diode . . migrosircuir | o
M ar. battery + 4404 rasistaripack) . vacuum :uhe neen bu|‘= phebﬂcell ae.
1 c.. rapeciior . +»+ thermister w. IR Caeer .. table %
CR, dlu:!r: or thyrlllbr v . Switch N ,suc'-.o; 5
L il oL, Ciiaa s daley Ilnn . transtarmer lamgphaldgr
| b i DS ettt e s rarminl board - fuzsholdar
' E electranic pnn hatrmacouple .\ cryatal
i H {‘ Foviiininianns baane s funa . a3t polnt . natwark
H 1
I A
b
el
H H
!
Iy .
U‘ Tahle 7-2. Code List of Manufacturers
i Mér.
A No. Manufacturer Name Address
| -
M ! 00494 | Addressograph Multigraph Corp. Cleveland, OH 44117 o
H‘ i 01121 Allen-Bradley Co Milwaukee, Wl 53204 iy
'l 02111 | Spectrol Electronics Corp City of Ind, CA 81745b o
| 04713 | Motorola Semiconductor Products Phoenix, AZ 85008 E
! 13606 | Sprague Elect Co Semiconductor Div Concord, NH 03301 b i
24546 | Corning Glass Works (Bradford) Bradford, Pa 16701 e '
27014 | National Semiconductor Corp Santa Clara, CA 950351 PR
28480 | Hewlett-Packard Co Corporate Hg Palo Alto, CA 94304 -
'} 3L585 | RCA Corp Solid State Div Somervilie, NJ o
i | 56289 | Sprague Electric Co North Adams, MA 01247
! 72136 | Electro Motive Corp Florence, SC 06226 it
ik 72982 Erie Technological Products inc Erie, PA 16512 4 ]
| 91637 | Dale Electronics Inc Columbus, NE 68601 i i
f 91802 | Industrial Devices Inc Edgewater, NJ 07020 AR




Model 3400A

Replaceable Parts

34Q0A-RO

Index hp-

No. Deszription Quantity Part No.
1 Front Panel 1 03400-00204
2 Meter Trim % module 1 5020-6852
3 Side Cover 6 x 11 sm 2 4000-8E65
4 Frame Assembly 2 5060-0703
5 Top Cover (with handle) 1 03400-64103
6 Rear Panel 1 03400-00215
7 Bottom Cover 5 x 11 sm 1 5000-8571
8 Foot Assembly % modyle 2 5060-0727
9 Spacer % mogule 1 5020-6852

10 Hinge 2 4050-0700

u‘l Tilt Stand % module B 1450-0031

Figure 7-1. Modular Cabinet




Tahle 7-3. Replaceable Parts

Reference HP Part |¢| A Mfr
: . it Description Mir Part Number
Designation | Number (? Y P Code

Al 03443066501 | D 1 ASSEMBLY-INPUT ATTENUATOR BOARD 29480 03400566501

A2 03400-64502 | 1 1 &SSEMBLY-IMPEDANCE CONVERTER ROARD 28480 0340066502

(] 42400-63401 [ 3 1 ASSEMBLY-SECUND ATTENUATOR 23480 13400-53401

L] Q340056505 | 2 1 ASSEMBLY-AMPLIFIER BDARD 28480 BIAN0-56503

AL 03400-66512 | 3 1 ASSEMELY-CHOPPER [P AMP 284810 13400-656512

Av? 03400-68%13 | 4 1 ASSEMELY-POWER SUPPLY BODARD 29480 0%400-66513

731 ‘0183—0152 3 1 CAPACITOR-FXD 40LF+30-10% 200VDC AL 25488 0330-01%2

ca D188-5148 ¢ 1 CAPACITOR-FXD 890UF+100-10% 15VDC AL 2p48h 0180-0148

4 01600379 [ 1 CAPACITRR~FDTHRY 477S5FF 10% 508V MICA 72982 £33-010 18G1 A7750
c1o1 §170-0022 7 1 CAPACITOR-FXD .1UF +-20% &00VDC POLYE 28480 0170-0022

44 13<3 0132-0003 4 1 CAPACITOR~Y YRMR-PSTN 7-3FPF 23UV 28480 n13%2«0003

C103 9150-0058 7 1 CAPACITOR-FXD 2.2PF +~,25PF L0OVBC {ER 28480 0150~0038

o201 0160~-24671 g 1 CAPACITOR-FXD {UF +=5% 80UDC POLYE 28430 0160-25671

Cc202 01%0-0031 [ i CAPRCITOR=FXD 2PF +=5% S00VDC TI DIOX 28480 61500031

cz203 0180-0040 4 2 CAPACITOR-FXD 200UF+75-10% 3JIVDC AL, S4289 30DE07GONI002
Cada 01 80~-008% 7 3 CAPACITOR-FXD tOUF+50-10% 1Z0VRT Al 6289 30D1B5FLTODDE
Ca0Sx 01B0-0039 7 2 CARACITOR-FXD 10CUF+7Z-10% 12VIC Al SHZ0T 30Di1n7R012CC2
C20s 0140-02101 1 2 CAPACITOR=FXD {2PF +~5% S0QOVDC MICA 72136 DM1SEI20T0SA0WVICR
C207 ni1ge~-00a61 S 1 GAPAGITOR-FXD 100UF+75-10% 16VDE AL S6209 3001076016002

[t b ] 0150=0024 7 1 CAPACITOR~FXD ,gouF +B0-20X 100VDC CER 28480 0150-0024

Ca0d= 0160-0587 1 1 CAPACITOR-FX%D 12PF+=10%Z S0OVDE MICA 28480 01&60-0987

C303 01210039 3 1 CAPACITOR-V TRMR-CER 8-Z0PF 350V PNL-KTG 7ava2 §57-062 EB-20
C304% f1460-0937 2 -4 CAPACLTDR-FXD. 12PF +-5% SOOVIC MICA 28480 N140G-0987

T30Ex 0169-97287 2 CAPACITOR~FXB 12PF +-5X SO0VDE MICA 28480 0146001787

cAl2 0180-0063 7 1 CAPAGTITOR-FXD S00UF+75-10% 3VDL AL 6287 30NS07G003DF2
c403 6160-0246% 3 1 GAPACITOR-FXD ,1UF +-20% SN4VDC CER 28480 D160=D2E7

cAa04 6140-0201 1 CAPACTITOR-FXD 12PF +-5% S00VDC MICA 72136 DHISCIZ0T0500WVICR
C403 4130-9018 ? 1 CAPACLTOR-V TRMR-CER 1.5-7PF 3IT0V PC-MNTG 28480 81300018

Ca0s 0180-9137 & 1 CAPACITOR-FXD 100UF+-20% 10UDC TA THRBR 150D197%0010R2
ca07 0180-0060 4 CAPACITOR-FXD Z00UF+75-10% 3VDC AL 4289 30D2076003CC2
C40B 0160-0127 2 2 CAPACITOR-FXD 1UF +-20% 25VDC CER 28480 §160~0127

ca1l 0140-0225 ? 2 CAPACITOR-FXD J00PF +—1% JI00VDC MICA 72136 DM1SFIDLF0300UVIC
c411 niB0-0224 2 1 CAPALYTOR-FXD 10UF+75-10% 16VDC AL 56207 JON10600 1 6EAZ
cai2 0181-003% 7 CAPAGITOR-FXD 100UF+75-10% 12VBL AL 56289 I0D1O7EOIB0CE
Ca13 g180-0142 3 2 £APACITOR-FXD 20UF+100-10% 25VDC AL SPOL 28480 f180-0142

ca14 0140-01%7& 3 1 CAPACITAR-FXD 150PF +-5% ZDOVDC MICA 72135 DMISF1S1Y0306RVICR
€415 §180-0142 3 CAPACITOR-FXU 20UF+100-10% 2SVDC AL SPOL 28480 0180-0142

G429 0150-0094 3 1 CAPACITOR-FXD ,0SUF +80-20% 100VDC CER 28480 0150-0096

ca21l 0140~022% 9 CAPALITOR-FXD 300PF +-1% 3GQVRL WMICA r72136 PH1SFICIFITA0WVIC
c4az2 0160-0127 2 CAPACITOR=FXD 1UF +-20% BEVDC CER 20480 015600127

C424 01560-0138 3 1 CAPACITOR~FXD 2.2UF +~26X% SOVDC CRER c8480 0160-0128

cazs 0140-0176 ¢ 2 CAPACITOR~FXD 100PF +-2% 300VRC MICA 72136 PHISF1D01G0300WVICR
.Cags 9140=0176 9 CAPARITOR-FXD 100PF +-2% 300VDC MICA 72136 DH1SF10160300UVICR
c4z? 1180-2428 2 1 CAPACITDR~FXD RSIUF+7S~10% 25VDC Al 55289 S00NES?GRRIEFY
C&01 0180-2822 [} 1 CAPACLTOR-FXD 10UF+50-107% SOVDC AL 28480 918f-2822

csge 01460-0194 2 1 CAPARITOR-FXD ., Nt5UF +-10% 200VDC PFOLYE 28480 03&0=0174

C&0Y 0160~0168 1 2 CAPACITOR-FXDE .1UF +-10% Z200VDC POLYE 28480 01460-0168

Cols 0160-D168 1 . CAPACITOR-FXD .1UF +-10% 200V3L POLYE 28480 R150-0156B

Co0T 0180-1745 4 2 CAPACITOR=FXD 1,5UF+=-10% 2UVDC TA BUEC 150R1SSXP020A2
c&alds 0180-0373 2 1 CAPAGTITDR—FXD .&BUF+~10% JGVDC TA THazBY 150D6BAXP (AT AR
C&07 0180~1743 & CAPACITOR-FXD 1.5UF+-10% 20VDC TA S5628% 150D1ISSXFURBAZ
CH08 0:80-0376 S 1 CAPARITOR-FXD . 47UF+-10% 3ZURC Ta GH28Y9 150D474XFITTAZ
C&0% 0180-1735 2 1 COPACITOR=FXD .22UF+=-10% 3IZVDC TA 543289 1500224%X2035A2
C&ld 01B0-0197 a 1 CAPACITOR-FXD 2,2UF+=10Z 20UDC TA 55289 15002REXIIZ0A2
Cél1z2 1189-06%2 a8 1 CAPACITOR-FXD 220UF+S0-10% 3ISVDC Al 00494 FSVESLEZN

G7o1 0175-0024 ? 1 CAPAGTTOR-FXD , BR2UF +-20% 200UNC POLYE 28480 f170=0024

croz 01800089 7 CAPACITOR~FXD 10UF+S0-10% 130VDC AL S6287 Z0R106FIS0DD2
c703 1160~0164 I 1 GAPACTTOR~FXD , 06BUF +=10% 2OOVEC POLYE 20488 0160-0166

C704 pi8a0-008? 7 CAPACITOR-FXD 10UF+50-10% 130VDE AL S6289 J40104F1508DD2
C705 . B150~0012 3 1 CAPACITOR~FXD .01UF +-20% 1KVDC CER 6289 GOR3AL D2T103MESS
L7046 0180-0050 2 2 CAPACITOR-FXD 4QUF+75=102 SOVDC AL 56289 IID404GOSADD2
c7e7 n1Bs-0030 2 CAPACITOR=FXD 40UF+75-10% SAVDC AL F62B% F0D4046G03ADNE

ol )] 0188-01035 B 2 CAPACITOR-FXD SOUF+100-10% 25VDC AL SFPOL 28480 01800103

C?0% 1180-010% B GAPRCITOR-FXD SOUF+100-10% RSUDC AL SPOL 28480 t180-0109

c7in 0ti80-0098 8 1 CAPACITOR=FXD 1 COUF+-20% 2OVYBC TA S6289 150D107XG 02052
CRRO1 17020043 B 1 DICDE~ZMR 7.32U 2% LO-35 Ph=. 44 28480 1902-D045

CRrzaa 1901-002% 2 -] DIODE-GEN FRP 100V 200Ma DO-7 28480 1201-0025

CR4D1 1801-0025 2 DIODDE-GEN PRP 100V 2DEMA DO-7 28480 1901-0828

CRa62 1701-0040 1 2 DICDE-SWITCHING 30V SMOHMA 2NS DO-35 28480 1901-0040

CR40T 19p2-0040 3 1 DIDRE-ZNR luv 5% 2B480 1302-0040

74

See mntroduction to this section for ordering information
*Indicates factory selected value ’
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Table 7-3. Replaceable Parts (Cont'd}

‘ h
- Reference HP Part |(c a Descrinti Mfr :
; . escription Mfr Part Number
Designation | Number |o| Gty p Code
CR40S - 1901-9025 2 RIDDE-GEN PRP 100V 20DHA DOw7? Z2pag 1701-0025
CRag? 1918~0014 bl 2 DIODE~GE 60V 4CMA 1US Lo-7 28480 171 0-001&
hd CrR408 1710-0014 o] DIODE-BE 60V b0MA 1US DO-7 28480 1910-001&
CRab1 1902~0777 3 a DIODE-ZKR 1NB2S &,3y S% DO~7 PD=, 4y 04713 1N835
| CR&DZ 19p2-0777 3 DIUPE-ZNR 1NB25 5,2y 5% BD-7 PP=.4y 04712 1NB2S
; CR&03 1201-051t8 -3 1 DIDBE-SH SIG SCHOTTKY 284818 1901-0S1@ e o
‘ CR70% 1901-0028 S 2 DIODE~PUR RECT 400V 750M4 DO-29 28480 1901-0028 huiier
| + GR702 . 19010028 S DIODE~PWR RECT 489V 750MA DO-2% 28480 1901-0c28 Eaicy
CR7C3 1901-0p25 2 DIODE-GEN PRP 1m0V 20o0Ma DR-7 2480 1781-0025 %
! CR704 1'901-0701 1 2 DIODE-STABISTUR 120 10MA 28400 1901-0701 ity
[ CR70S 1901—UUE§ 2 DIODE~GEN FRP 1hoy 200MA DO~y 23480 1901-0425 o
CR70& 1901-0701 1 DIDDE-:-STRBISTDR 12V 10Ma 28430 1901~0701
CRZ11 1901-0024 3 2 DIDDE-PUR RECT =2p0v 730MAa Do-2% 28480 1901-00 s
CrR712 1701-002s 3 DIGDE-PWR REGCT 2poy 7S0M& DQ-29 28480 $P01-0024 &
! CR713 1201-0025 Z DIODE-GEN PRP 100V 280MA DD-7 28480 1701-0025
! S
CR714 " 1901-p925 2 DIODE-GEN PRP 100V 200MA DO~7 28480 1901-0025 =
CRZ18 1%02-3223 4 1 DIODE=ZNR 17,4y 2% D0-35 pp=, 4 20430 1902-3223 4
CR714 1901-0045 5 2 DICDE-FWR RECT 100V 750MA DO-27 26480 1201-0045
CR?17 1701-0045 & DIDPE-PWR RECT 109y 750HA DD-29 aBago 1901~06045
\ .
J CR720 1%01-0025 a DIDDE-GEN PRP 100w 200MA HO-7 28480 19081-0025
| DS1 14%51-0564 ? 1 LIGHT-IND WHT-T. +4~DIA SLDR~LUR-TERM ?ig0E 2910521 ; ‘.
j F1 2110-0004 1 1 FUSE 254 250V NTRD 1.23X.25 UL 28480 #i10-0003 é i
! ]
J1 1250-5118 3 1 CONMECTDR~RF BNG FEM SGL-HOLE~FR S0 -gHK 28480 1250-9118 i)
Iz 1251-20%5 1 1 CONNECTOR-TEL JACK 2-CKT .35-SHK-DYa 28490 |. 1251-020% i
33 1251-3257 B8 1 CONNECTOR~AC PUR HP-~9 MALE FLG-HTG 28480 1251-2357 Mparer i
T4 1251-02¢8 4 1 CONNECTOR-PS ERGE 22-CONT/ROW {~R0W 28489 125t-02n8 ) e ]
] TJE 12810194 7 1 CONNECTOR-PC EDGE 15-CONT/RQW 1~ROW 2489 1201-0124
eb 1120~0320 4 1 METER- 3Ha 28480 1120-0320
H1 1120-0308 8 1 METER-DB SCALE (DPT. 691 DONL.YY 28480 1128-p308 :
Qi 1853-0063 S 1 TRANSISTOR PNP SI TH-3 PD=150UW FT=31HZ, 28480 1853-0043 ;f .
Q2 1953-0305 ] 1 TRANSISTOR PNP 2NS87S SI TO-F PD=1S0u 04713 2NTE75 i
! Q3 1853-0311 & 1 TRANSISTOR PNP 2M3792 ST Tpwy PD=150W 04713 243792 E
Q20 1 1854-031% 1 2 TRANSISTOR NPN SI PL=350HW FTAZ00MHZ 04713 2N3704 '
G401 1853-02B8 & 4 TRANSISTOR PNP St TO~18 PD=J&0MW 2843 ¢ 18535288 ¥ :
Ranz 1853-p288 & TRANSISTGR PNP S T0-18 PDw=3I&0MY 20430 18%3~02a8
R403 1853-0288 & TRANSISTOR PNP SI TO-18 Pp=3&0Mu AB4B0 - 1653-024a8 .
q404 1884-0354 G 4 TRANSISTOR NPN SI TO~52 PD=I50My 28480 1854=-0354 - T
R4D5 1BT3-0268 & TRANSISTOR PNE 51 TO~18 PD=350Ml 28480 1853-0288 Ly
Q=0& 18954-5354 & TRANSESTOR NPN ST TE=52 PD=Z60MU 28460 1054~0354 W
Q501 1854-~5224 4 2 TRANEISTDR NPN 2N43B4 ST TD-18 PD=S0GMY 13608 2N4384 3%
a2 1854=-0225 4 TRANSTSTOR NPN 2N4384 SI TO-18 PD=SpoMu 13608 EN4Z84 S
Q701 1853-0046 8 2 TRANSISTOR PNP ST TO=?2 PD=g2SHU 2Baio 1853~0044 |
q7o2 1853-0084 8 TRANSISTOR PNP SI TR-F2 PD=535MY 28480 18%3~00566 !-ﬂ-& N
Q7L 1B53-0084 2 4 TRANSISTOR PNP ST PD=31 MY FT=ﬂUHH2 27014 ZNS 987 ,% i
-¥ai) 1B53~p08s 2 TRANSISTOR PNP §Y PD=310MU FT=40MHZ 27014 aNTOR”7 4
R7Z05 1854-0213 1 TRANSISTOR NRFN ST PD=ISIMY FT238 0l 14713 2N3IP04 ' B H
R1 0687-3331 2 1 RESISTOR 33K 10% ,5u CC Th=mi+745 01121 EB3Z31
r2 0687-2211 ] 1 RESISTOR 220 10% .Su CC TC=0+32%9 12 EB2211 K ‘_
RS 0a12-0048 Ed 1 RESISTOR B0 3% .7SW PU Te=04+-20 1637 RS1/2=-T9-BY9R~H )
Ré& 2100~0721 B 1 RESIGTOR~TRMR 20 20% ww SIDE-ADT 1~TRN ‘2sagn 2100-0721 v At
R10% Jf Dev8-a128 ) L} RESIGTOR 10M .25% 10 F TC=0+-50 28480 1498-4128 5
¥ ) P
R103 0698-5204 7 1 RESISTOR %.9% 1% ,12%54 F TC=f+—100 24548 €4-1/8-~-T0=9901-F ]
Ribda 2100-0554 ] 1 RESLETOR-TRMR SO0 10% & TOP-aDJ 1-TRN IRagn 210¢~0554
R2M1 04B3-3%35 4 1 RESTSTOR 39K S% .25W Fg TC=—a400/+En0 a2l C33955
RZ0Z 0683-4715 ] 1 RESISTOUR 470 52 .25W FrC TC=-430/+600 01131 CE4715
R283 0683~3355 2 1 RESISTOR Z.3M 5% .25k FE TCm-200/411p0n 0112t CrIzHy
[l
" Riag4 06483-1035 1 3 RESISTOR 10K S% ,25W FC TC=-400 /+700 01121 CE1835 i &l
R205 N4683~8224 5 1 RESISTOR 8,2k 5% .25 FC TG=-400/+7Q0 01131 faszzs i 2
R20& 0483~8215 It 1 RESISTOR B20 5% ,pSy FC Th=-400/+600 01121 LEE21S o [
R207 27570848 ] 1 REBISTOR 30.1K %% . ., ) 28430 0757-0848 T =
R208 0&682-2715% -] 1 RESISTOR 270 5% ,asu FC TL=-400/+539] [3%¥:3] Cuz71%8 i
R20% 06HB3=1015 ? H RESIETOR 100 5% .25W F{ TC=—-4Do/+501 01121 C31015 7 : §
R211 04683-2725 8 3 RESISTOR 2.7 9% ,25% FC TC==400/+700 01121 CBR72S
R212 R727-0134 S 1 RESISTOR S.03K 1% .5W CF TC=0-500 28ago 1727-p138 -
R213 0727-0124 3 1 RESISTOR 3.258K 1% ,S5W CF TC=0-Sa¢ ?14637 DCS1/2-32&4R-F il e
"301 07I7-0715 2 1 RESIETOR 150 12 .2SW F TC=0+~10y 24546 C5-1/4~TD=157 F E' %ﬂé‘«
RIL2 0698-4119 ? g RESISTOR 410,26 ,1% 254 F TC=0+10p 28480 0578~4119 E -N e
R303 CHPB-4118 a8 4 RESISTOR 277.4B ,1% +25W F TC=f+100 2B480 0598-4118 i
R304 D4P8-a11% ? RESISTOR 410.26 ,1% \25W F TC=0+160 2R480 0698w4119
R30S 049B-4118 8 RESIETOR 277.38 .12 «2TW F TC=0+109 28480 P4678-4118 L
. R3304 0698-4119 % RESISTOR 410,26 ,1% 254 F TC=0+107 28489 0678-4319 ,_?31
o

See introduction te- this séetion for ordering information
*Indicates factory selected value
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Tabie 7-3. Replaceable Parts (Cont'd)

Reference HP Part |c Q s Mfr

: g t Description Mfr Part Number

Designiation | Number |0 Y p Code

R307 N57B-411B a8 RESISTOR 277.43‘.12 254 F TCed+100 25480 N&678-4118

R308 p&%B=411% g RESISTOR 410.26 .1X ,25W F TC=0+100 288480 1678-4119

R3D% 0698~411B 8 RESISTOR 277.48 1% ,2%BW F TC=0+100 28480 0498=4118

R¥10 0H78=4117% g RESISTOR 410.26 1% ,2%W F TE=0+100 23480 0698-4119

R311 0s78-4117 7 1 RESISTRR 1B9.72 .1% ,23W F TC=0+100 a2 -] N&6PH=4117

R312 06683-5115 & RESISTOR 510 S% .2%W FC TC=-400/+600 a1121 CRSi1E

RADY N&83-3825 3 1 RESISTOR 3K 5% .25k FC TC=—400/+700 811321 CEADET

R402 0683-1035 1 RESISTOR 10K 5% 234 FL TC=-300/+7090 0113 CR1a3e

Ra03: 0483-2405 1 g RESISTOR 24 5% .25W FC TC=—400/+500 ci121 CE2403

RA04x Q757~-0346 2 2 RESISTOR 19 1% ,185W F TC=0+=100 245456 C4=-1/B-TO=10R0-F
¥

R&NT N&E3I=1515 2 1 RESISTOR 15¢ 5% 234 FC TC=-400/+508 n1121 CB1S1S

R40& 0683-392% 2 1 RESISTOR 3.9K 5% ,25W FC TC=-4001/+709 g11at CR37RS

R407 N727-006% L4 1 RESISTOR 06 1% .SW CF Th=0=500 ZBaBb N727=00&5

R408 86B83-1025 9 2 RESISTOR 1K S% .2%5W FC YCm—a400/+H00 01121 CR10Pg

R50% 05B3~-1005 L3 1 RESISTOR 10 S¥ .2%W FC TC=—400/+530 01121 [m2:3 9 v

R&L0 T683-19025 ? RESISTOR 1K 5% .25W FC TC=-400/+4800 01121 LR102%

R4156 06B3-3115 & RESISTOR S10 5% .25W FC TO=~400/+600 01121 CES1153

R417 c&BI~aB2S 7 3 RESISTOR &.8K 5% ,25W FO TC=—400/+700 21121 CB4AB2S

R418 D4B3-1825 7 1 RESEISTOR 1,8K S5X .25N FC TC=—430/+700 o112l CE1B2S

R41% 0683~3315 4 1 RESISTOR 330 5% .25W FG TE==400/+600 911281 CBE315

R420 BEA3-6B2S 7 RESISTOR &.8K %% 294 FC TC=-400/+700D nii21 CR&B2S

RAZI 04B3~3328 & 1 RESISTOR 3.3K 5% .2%W FC TC=-400/+700 01181 CRIF2S

R424 0&B3-S155 1] 1 RESISTOR 51K 52 25U FE TC=—400/+840 11121 CBS133

R42S 0&483-1035 1 RESISTOR 10K 5% ,25W FC TC=-400/+700 o112t CH103%

Ra2bx [ rar g ix21-) 2 RESISTOR 10 1% ,12TW F TC=0+-100 245456 C4=1/B8=T0=10R)~F

RAZ8 0683-4305 & 2 RESISTOR 4% 5% 280 FU TCe-400/+800 01121 CR4AZ0S

RAZPH D757-0345 1 1 RESISTOR 308 1% ,125W F TC=0+-100 24544 C4=-1/B=-T0-382R~F

R43L 8683-3333 -] 2 RESISTOR 32K S% .285d FC TC=-400/+800 g1121 CHAZ3S

Ra32 Q4834305 4 RESIBTOR 43 U% .205W FC TC=-400/+300 03121 Ca4%05

R433 0698~3217 & 1 RESISTOR 24.%K 1% .23k F TC=0+-100 RATAE CS—-1/4-TQ-2492~F

R4 4 0757-073%" 7 2 RESISTOR 2% 1% .2%W F TC=0+-100 2445 Lo 1 /4=TQ=200 4 ~F

RA3IS G7S7-073% 7 RESISTOR 2K 1% ,2%W F TC=0+-100 24546 Com1/4=TO20N0E =F

R601 06784524 9 i RESISTOR 174K 1% .125W F TC=0+-1010 2448 C4-~1/8-TO=1743~F

R&02 0598~3499 & 2 RESISTOR 40.2K 1% (13%W F TC=0+-100 24546 £4~-1/8-T0~4022-F

R&603 069B-3477 4 1 RESISTOR 14X 1% .125N F TC=0+-100 2446 C4~1/8-TO9=1402~F

R&D4 0678-4574 :] 1 RESISTOR 103K 1% ,125W F TC=0+-100 24548 £4-1/8-T0-1053--F

R&MS p787~0449 & 1 RESISTOR 20K 1% .125W F TC=0+—100 245&6 Cam1/8=TH=R00R~F

Ré&06 04978=344% & 1 RESISTOR 2B.7¥ 1% 1254 F TC=0+=110 4544 C4-1/8-T0-2872-F

R&D7 05678-349F & RESISTOR 40,2K 1% 1254 F TC=0+-100 24348 C4—~1 /8=T3—-4022~F

R&0B 07%7-0450 g 2 RESISTUR 22.1K 1% ,iBSU F TC=0+-101 24845 C4—1/8-TC~2212~F

R&DFP 0757-0450 ? RESISTOR 22.1K 1% .125W F TC=0++100 Ba54s L4~1/8-TO0-2217~F

R&H10 16B3=-202% 1 2 RESISTOR 2K SX ,25W FC TC=-400/+700 01121 Chanasg

R&11 1683-202% 1 RESISTOR 2% S%..25W FC TO=-400/+700 gi121 LEB202E

RA&12 0737-0467 8 1 RESISTOR 121K 1% .125W ¥ TG=0+~100 24548 C4-1/8-T0~-1213~F

R&613 1757-0438 3 1 RESISTOR 5,11K 1% ,123W F TC=0+—100 24546 C4-1/8-T0-5111-F

R&14 0698-7332 4 ] RESISTOR 1M 1% (125 F TC=0+-100D 28480 0698-7332

R&1T p252-0278 7 1 JRESTSTOR 51.9 1% 1254 F To=0+=101 24544 CA-1/8-T0-61%2-F

Réth Q757=-0274 & 1 RESISTOR 1.21K 1% .1234 FE TC=0+=1010 24545 €4-1/8-TO-1211-F

R&17 0628-4511 g 1 RESISTOR A& .56K 12 125U F TCeB+-1010 R4S4L C4—1 /B=T0-8662~F

R&18 06783147 3 i RESISTUR 252K 1% ,1R25W F TC=0+-100 24548 C4~-1/B=-TO-2953~F

R&1% N&PE—~4438 5 1 RESISTOR 2H.7K 1¥X ,1254 F TC=n+-100 4%46 Ty /B-Th=R672F

R&21 1698-448% [] 1 RESISTOR 18.7K 1% .125W F TO=0+-100 24%45 C4wl/8=-T)=1872~F

RE21 RPSF-0uL2 9 1 RESISTOR 10K 1%.125W F TCmi+-100 24546 Ca4m1/8=TO=1002~F

R&22 0&28= 3459 9 1 RESISTOR 42.2X 1% 1254 F TC=0+-100 24540 Cawe1/8-THeb4222-F

R&624 06%B-4123 S 2 RESISTOR 497 1% .128W F TC=f+=100 24545 C4rr1/B8-TO~49¢R~F

R62Y 0698-7332 4 1 RESISTOR 1M 1% .125W F TC=0+-100 24546, C=1/8-TO=1004nF

R&2E 2104-3163 2 1 RESISTOR-TRMR 1H 26% C BIDE-ARS 17-TRN (2131 43p10%

R&Z7 2100-3154 7 1 RESISTOR-TRMR 1K 10% € SIDE-ABI 17-TRN 12111 FAZP102

Ré&2e 3699-7332 4 RESISTOR 1K 1% .125W F TC=0+-130 28480 0498-7302

RE2Y 2100-3355 T 1 RESISTOR-TRMR 100K 10% . 234380 2100-3355

RE31 G698-4125 H CRESISTQR 499 1% .125W F TC=0+-100 24546 Ct—1/8-TO-439R-F

R704 075707563 ? 1 RESISTOR 3&,.5K 1% 254 F TC=0+-100 24944 L5-1/4=-TN-3452-F

R705 0&83-263S 3 1 RESISTOR 20K S% 294 FC TC=-400/+200 91121 CE203%

‘R7DB D&B3-2405 1 RESISTOR 24 52 ,854W FC TC=—400/+500 01123 CB2405

RZ73¢9 D683-0335 2 1 RESISTUOR J.3 9% ,254W FC TC=-4130/+S00 a1121 CB33IGES

R710 N483-4725 2 2 RESISTDR 4.7 52 ,25W FG TC=—400/+700 01121 CRa725

R711 Qa87-18%1 k1 1 RESISTOR 18K 10% ,5W CC TC=D+745 11128 EB1B31

R71% N6@3=-4705 B8 1 RESISBTOR 47 S% .25W FC TO=~400/+5D0 ptr121 CB4703

R7ib 07a27-9128 7 1 RESISTOR 38.93K .54 .5W CF TC=0-500 21437 Desira- 35951 i+]

R?1? 08s98~-4135 & 1 RESISTOR 8.87K.1%.%5 CF TEC=4-50. 2g430 BEOB-B135

R7i8 056B3I-333F ] RESISTOR 33K S 254 FC TC=-400/+800 biiz1 CR35IZ

R720 [5B3~5415 i i . RESIBTOR Z&6 % ,25H FC TC=—400/+600 piiat TESA1S

R721 0483~6B28 7 RESISTOR &.8K S% 25U FL TO=-400/+707 01121 CR&B2S

R?222 B$BE=2725 8 RESISTDR 2,7K 5% .25M FC TC=-400/4700 01321 CB2723

R723 0&684-1301 3 1 RESISTOR 10 10% ,2%Wd FC TC=-430/+301 a1121 [#-3 1 3151

R724 N683-4725 2 RESISTOR 4.7K S% .28 FC TC==400/4700 r1121 CBa725

16

See introduction to this section for ordering information
#Indicates factory selected value




Table 7-3. Replaceabfe Parts (Cont'd)

Reference

See intreduction to this section for ordering information
*Indicates factory selected value

HP Part )¢ a A Mir .
; : t Description Mfr Part Number
Designation Number |o ¥ p Code

R731 04P8~4477 2 1 RESISTOR 10.5€ 1% +I20W F To=0+-10¢ 24544 C4—1/B-TG—1R52—F

R?31 - 8757-0200 z 1 RESISTOR S.82K 1% 12854 TC=0+-1gg 24544 EQ—I/B-TDzS&Q}-F

R?32 J&83-2735 B RESISTQR 2.7K 52 230 FC TCH~4DD/+7DD 01121 Cravas

81 3101-003s" 1 1 'SMITGHHTEL BASIC EF5T 3a 250vat/oe 28480 3101-003¢

sa& 3101-1234 3 1 SWITCH-5L DFDT sTD 1.54 250van SLDR~LUG 29480 3101-1234

8307 3100-0358 e 1 SUITCH“RDTQR? 1,250 STRUT CTR SPCB; iz 28480 JF100-0358

Tl 9100-4248 E] i TRANS FQRMER=POWER  (SEE NOTE BELOW] 28480 9100-4248

TC4an 0853-0003 2 2 THERMDGDHPLE*PR. 28432 IBS3-g053

TCatz 0853-0003 2 THERHDCDUPLE'PR. 2B480 BRS3-0003

uam 1826~ 0968 2 1 IC-UPERATIDNQL AHFLIFIZR 28430 1824-0968

usp2 1625~031y 8 1 IC-DPER&TIDNAL AMPLIFIER 28480 1BE6-0310

Van 1921-p017 4 1 TUBE'ELECTRUN 75846 TRIQDE ILsaG 7584

Wi 3120-:348 1 CABLE AssY 18AWG I~CNDCT BLE~TKT éB4aU Bi120-1348

XF1i 1400~-0084 1 1 FUSEHUkDER-EXTR POST 154 259 VoL, 28440 1400-0084

XVas: 1200-008s ? 1 SO0CKET=-TUBE S-CONT Ef-&45 DIP-SI.DR 20480 1209-g084
1200-0p44 k4 2 SCCKET-X8TR 2-CONT TQ-3 2B4B0 12000044

MISBELLRNEDUS
0370~0a77 & 1 KNDB SHRTE BAR1BLK (FOR .asus&:r:.saﬁn 28480 0370—007?
03%6-0580 3 1 'INSULATDR-xsm . 28480 0340-0580
1520-0002 7 1 PLATE*MDUNTING FOR TWIST LOCK TYPE paP 28489 1520-0002
1529-0003 B 1 PLATE-HQUNTINB FDR TuIsT LOCK TYPE Cap 28480 1520-0003
03400~01202 2 1 .ELQHP-DRPQEITDR'HDUNTING 28483 0340 0-91 2032
03490-01204 4 1 BRﬁDKET*GRDUND 28480 03400-91204
03400~51651 1 1 CABLE ASSEHBLY—AMPLIFIER INPUT 2B4B) 13400~51401
03400—61552 2 1 CABLE ASSENSLY—CHOPPER INPUT 28487 034nu-é1502
1340081403 3 1 CARLE ASSEHELY—INPUT ATTENLIATDR 2B4sp 03400-616&3
0340 0~5950 1 & 1 SHOCK MOUNT IMPERANCE CONVERTER 28480 UBADG—&?EBI
1200-0p44 g SBCKET*XSTR 2~CONT TO-3 2B4r 1200-0044
NOTE NSTRUMENTS HAVE POWER TRANSFORMERS (T2 WITH -HP- pART NUMBER
byg, REPLALE WITH NEW PART NUMBER.
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APPENDIX A

BACKDATING
A-1. INTRODUCTION

to adapt this manual to
fix of 2225 and above only. If the component v
the ones on the schematics and

the component values on the g

Change #1. Use the Schematic and Parts Locator shown in Fi
with Revision A designat

ion. Also, for all Revision A b
components.

earlier instruments

alues in the instry-
parts list and are NOT listed in this
chematics and parts list.

gure A-1 for all A§ assemblies
oards, change the following

Reference '
Designator -hp- Part Number Description
RB21 0757-0280 RESISTOR 1K 1% .125W
Rg22 0698-3154 RESISTOR 4.22K 19 125w
R625 0683-7545 RESISTOR 750K 59 25w
2 -
ey P
~ T 0 w
283 usoL 2y P11
TTT TEmae
1. TP Lwone
m TP3 T EEx
a I f -3 '
!
Oet oy L 4
= O S =] wy
o as01 3 I @ 3] 1 1 I 111
Ce01 o o8 o [ U A A o
! ohQaornn mog [
| v ~ l l ’ B2 200~ Qo =
a 9 o rY P o0y dwy 1
3 28 < PTYTYTT ¥7F Tre
% (i 2 T | usge &
H 1 ' (2] , -
28 iy m [ e 2 &
w ch TFi — M oal o o
£ 5 gEp 2E2 "om_ g
P T I T TP5
1 15 3400-A-10

Ab
{REV. A}
(hp- Part Numher 03400-668512)




A8 | CHOPPER OP ANP ASSEMBLY ‘ ' - - -
103400~66512) : +6.2V
lrs1z
S1z1K
fEL7  BS1s RELS
Treis 6.6K 255K 26.5K
2 o 3 ;
! P4 cReo3 ¥ §5-11K ‘ J_ l l J_ |
: A ceos [ ceo7 | ceo8 L 608 1 ce10 ¢ RG2D
1 -5, 2V ? +$-53 1,1"1.5 g.ﬂ +%2.2 @‘22 18.7K |
R610 RE11 ) P
oy 2K 5. 32K  CREOL +6.2V
FYBEEIEAN SP A 5.2V lus gRel4 RE24  RS31
. 7 +5.2V 433 gag Sy FoE o
] == CE0S J_ 4 VJ_ Stk -
A7-20— 17V ¢4 g o 3 18 gsn
— 13 . REZ6 < R6 20
‘ RE08 R609 o\ oz @ - TR PR RIS i I
! 22.1K 22. 1K .015 - 2 RBLS2 Ty I
ng.‘L;: < ES 02 &) 7,14 ‘}
5.2V 740.2K 2e05¢  Ra07s [ e -g.2v
208 40.2K3 -5.2y , E:Rsz.,
CRG02 ' £603 | cenal | > 15 PE
1 1 ‘
.2V Ml RS RE
-5.2V N ey B 20
sz : ) Q'/ A —ﬁ
' I CW
| |
:4e—| TP
—— Jg ASSEMBLY i
I MOUNTING - L i
1 SCREW : !
-— -l= Y == - - -— ——— % - - - -
e
+75V 3
FROM A7-18 ]
il aiefeieitotaiotatutebututetatainied 3 |
; v
{AC STABILZING FEEDBAL‘K]J (SUMMING FEEDBACK!
570 A4 IVIDED AMPLIFIER ASSEMBLY - ™
{03400-65503)
H |
H l
FROM VIDED AMPLIFIER
(A4C413,A4C415)
b : - - - — 3400-A-1

Figure A-1. Chopper Amplifier A6 and Thermoucouple Pair
(Part of Ad) Schematic and Parts Location Diagram

A-1
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Product Line Sales/Support Key

Key Product Line

A Analytical

CM Components

¢ Computer Systams Sales enly

CH Computer Systems Hardware Sales and Services

Computer Systems Software Sales and Services

Medlcal Products

Madical Products Primary SRO
Medical Products Secondary SRC
Parzonal Comguitation Praducts
Satas only for spacific product line
Support only for specific product fina

iruEpEEmg

IMPORTANT: Thase symbols designate general product ling capability, Fhey do not

t Systemg

Insure s2las or support avallability for alt products within  line, at 2ll lecations.
Contaet yaur loczl sales office for information ragarding locations where HP

supporl i availabla for specific products.
HP distributors are printed I iiafics.

ANGOLA

Telectra

Empresa Téenica de Equipamenios
Eléctricos, SARL

A. Barbosa Rodrigues, 411 BT,
Calxa Poslal 6487

LUANDA

Tel: 35515,35516

EMP

ARGENTINA
Hewielt-Packard Argentina S.A,
Avenida Sanla Fe 2035
Martinaz 1840 BUENDS AIRES
Tei: 798-5735, 792-1293
Teiex: 17585 BIONAR
Cable: HEWPACKARG
AECCHCS,P

Biotron S.A.c.iMe.l

Av Paseo Golons 221, 8 Piso
1399 BUENOS AIRES

Tel: 30-4845, 30-1851
Telex: 17595 BIONAR

M

Fate S.A. LC.LEigelronica
Venazuela 1326

1085 BUENDS AIRES

Tel: 37-9020, 37-9026/9
Telox: 9234 FATEN AR

F

AUSTRALIS

Adelaide, South Australia
Offlce

Hewlelt-Packard Australia Lid.
153 Greenhil Road

PARKSIDE, 5.4, 5063

Tel: 272-5911

Telex: 82536

GCable: HEWPARD Adelaide
A*.CH,CM, EMS,P

Brisbane, Queensland
Ctilca
Hewlett-Packard Australia Ltd.

. 5th Floor

Teachers Unien Building
405-499 Boundary Street
SPRING HILL, Queensland 4000
Tel: 229-1544

Telex: 42133

Cable: HEWPARD Brisbane
A,CH,CMEM,P

Canberra, Austraiia Capital
Teartltory Otfice .
Hewleit-Packard Australia Lid.

121 Wollongong Street ’
FYSHWICK, AL.T. 2509

Tel: 80 4244

Teiex: 62650

Cable: HEWPARD Canbarra
CHCMEP

Melbourne, Victoria Office
Hewlelt-Packard Austraiia L1d.
31-41 Joseph Strest
BLACKBURN, Victoria 3130

Tel: 89-6351

Telex: 31-024

Cable: HEWPARD Melbourie
A.CH.CM,C3,E MS,P

Parth, Westarn Australia
Office

Hewlelt-Packard Austratia Lid.
261 Slirling Highway
CLAREMONT, W.A, 6010

Tel: 383-2186

Telex: 93859

Cabile: HEWPARD Perth
A,CHCM, EMS P

Sydney, New South Wales
Office

Hewlett-Packard Australia Ltd.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.8.W. 2113

Tel BBT-1611

Telex: 21561

Cable: HEWPARD Sydney
ACHCMCSEMSP

AUSTRIA
Hewleti-Packard Ges.m.b.h.
Grottenhofslrasse 84
Verkatfshuro Graz

A-8052 GRAZ

Tel: 291-5-66

Telex: 32375

CHCME®

Hewlett-Packard Ges.m.b.h.
Stangihofweg 5

A-4020 LINZ

Tei: 0732 51588

CH

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

P.Q, Box 72

A-1222 VIENNA

Tek (0222) 23-65-11-0
Telex: 134425 HEPA A
A,CHCMCS,EMS,P

BAHRAIN

Green Salon

P.0. Box 557
BARRAN

Tel: 25503-250950
Telex: 84419

P

' Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Tolex: 8550 WAEL GJ
M

' SALES & SUPPORT OFFICES

BELGIUM

Hewlelt-Packard Belgium S.AM.Y,
Bivd de la Waluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: {02) 762-32-00

Telex: 23-494 paloben bru
A,CH,OM.CS,EMPP

BRAZIL

Hewlett-Packard do Brasll i.e.C.
Ltda.

Alameda Ric Negro, 750
ALPHAVILLE 06400 Barueri SP
Tei: §21-1311

Teiex: 017 38872 HPBR-BR
Cable: HEWPACK Sac Paulo
A,CH,CM,CS,E MS
Hewilett-Packard do Brasil 1.e,C,
Ltda.

Avenida Epitacio Pessoa, 4664
22471 RIG OE JANEIRQ-RJ

Tel: 286-0237

Telex: 02-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
A,GH,CM,EMS,P*

CANADA

Alberta

Hewlett-Packard (Canada) Lid.
210, 7220 Fisher Street 5.E,
CALGARY, Alberta T2H 2H8
Tel: {403} 253-2713
ACHCM,E" MS,P*
Hewlett-Packard {Canada) Lid.
11620A-168th Street
EDMONTON, Alberla TSM 3T9
Tel: (403} 452-3670
A,CH.CM,CS.EMS,P”

British Columbia
Hewlelt-Packard (Canada) Lid.
10691 Shellbridge Way
RICHMOND,

British Golumibia VEX 2W7
Tel: (604} 270-2277

Telex: 610-922-5059
ACHCMCSE* M5P*

Manitoba

Hewlett-Packard (Canada) Ltd.
380-550 Century Streel
WINNIPEG, Manitoba R3H QY1
Tel: (204) 788-8701
ALCHCMEMS P

New Brungwick
Hewlett-Packard (Canada) Lid.

37 Sheadiac Road

MCNCTON, New Brunswick E28 2VQ
Tel: (506) 855-2841

CHe*

Nova Scotia

Hewletl-Packard (Canada) Lid.
P.0. Box 831

900 Windmill Road

DARTMOUTH, Nova Scofia B2Y 326
Tel: (902} 469-7820

Telex: 01931470

. CH,CM,CS,E* s P*

Ontarie

Hewlett-Packard {Canada) Lid.
552 Newbofd Sirest

LONDON, Cniaric NGE 285

Tel: (519) 686-3181
A,CH,CM,E* M5,P"
Hewlett-Packard (Canada) Ltd.
6877 Gareway Drive
MESSISSAUGA, Ontarlo L4Y M8
Tel: {416) 675-8430

Telex: 06583544
AGHOM,CS.EMP.R

Arranged alphabetically by country
0a

Hewlgtt-Packard {Canada) Lid.
2670 Queensview Dr,
OYTAWA, Onfare K2B 8K1

Tef: (613) 820-6483
ACH,CM,CS.E* MB,P*
Hewlelt-Packard {Canada) Lid,
220 Yorkland Blvd., Unit #11
WILLOWDALE, Ontario M2J 1R5
Tel: (416} 4$9-9333

CH

Quebec

Hewletl-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec HGJ 2MS
Tel: (514) 697-4232

Telex: 05821521
A,CH,CM,CSEMP P
Hewlelt-Packard (Canada) Lid.
Les Galeries du Vallon

2323 Du Versont Nord

§V&. FOY, Guebec G1N 4C2
Tel: (418) 887-4570

GH

CHILE )
Jorge Calcagni y Oia. Lida.
Arturo Burhie 065

Casilla 16475

SANTIAGO 3

Tel: 222-0222

Tefex: Public Booth 0001
ACMEM

Qlympie (Chile) Lida.

Av. Rodrigo de Araya 1045
Casila 256-1

SANTIAGO 21

Tok 2-25-50-44

Tefax: 340 832 OLYMP CK
Cable: Olympiachite Santiagochie
CHCS,P

CHINA, People's Rapublic
of

Ching Hewlatt-Packard Rgp, Office
P.0. Box 418

1A Lane 2, Luchang S,

Belwei Ad., Xvanwu District
BELING

Tei: 53-1947, 33-7426

Telex: 22601 OTSHP CN

Cable: 1920

ACHIMCSER

COLOMEBIA
Instrumentacion

H, & Langebask & Kier S.A.
Carrera 7 No. 48-75
Apartado Aereo 6297
BOGOTA, 1D.£

Tel: 287-8877

Telex: 44400 INST 60
Cable: AARIS Bogola
ACMEMP

COSTA RICA

Cientifica Cosiarricense 5.4,
Avenlds 2, Calle 5

San Pedro de Montes de Oca
Apartaclo 10158

SAN JOSE

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

CYPRUS

Teferexa Lid,

F.0. Box 4803

740 Stessinos Avenue
MCOSIA

Tek: 62698

Telex: 2894 Lavidocy
EMP

CZECHOSLOVAKIA
Hewlelt-Packard

Obchadni Zastupitelsivi v CSSR
Post, schranka 27

CS-118 01 PRAHA 011

Tel: 66-296

Telex: 121353 HC

DENMARK
Hewleli-Packard A/S
Datavej 52

D¥-3460 Birkerod

Tel: {02) 81-66-40
Telex: 37409 hpas dk
A,CH,CM,C3,E M3, P
Hewletl-Packard A/S
Naverve] 1

DK-8600 SILKEBORG
Tel: (06) 82-71-56
Telex: 37409 hpas dk
CHCME

ECUADOR

CYEDE Cia,” Lids.

Avenida Eloy Alfaro 1749
Casila 6423 CC!

Quro

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

Hospilaiar 8.A.

Robles 625

Casila 3590

eure

Tel: 545-250, 545-122
Telex: 2485 HOSPTL £D
Cable: HOSPITALAR-Quio
M

EGYPT

Internatioral Engineering Associalas
24 Hussein Hegazi Sree!
Kasr-aAin

CAIRO

Tel: 23-829

Telex: 93830

CH.CS.EM

Informalic For Systems
22 Talaat Harb Slreet
CAIRG

Tel: 759006

Telex: 53938 FRANK UN
CH,C3,FP

Eqyplian International Office
for Fereign Trade

FP.C.Box 2658

CAIRD

Tel: 984935

Telex: 83337 EGPOR

F

EL SALVADOR
IPESA de El Saivador 5.4,
28 Avenida Norie 1218
SAN SALVADOR

Tel: 25-6858, 26-5068
Tefax: Pubiic Booth 20107
ACHEMCS,ER

FINLAND

+ Hewlpit-Fackard Cy

Revoniulente 7
S§F-02100 ESPOD 10
Tel: (90) 455-0211
Telex: 121563 hewpa sf
A,CH,CM,CS,E,M8,P
Hewlett-Packard Oy
Aatolsenkaty 10-C
SF-40720-72 JYYASKYLA
Tel: {841) 218318

CH

Hewletl-Packard Qy
Kalnuuntie 1-C
SF-90140-14 OUL

Tel: (981) 238785

CH !

1




b
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

FRANCE
Hewlell-Packard France
Z.|. Mercure B

Rue Berthelot

F-13763 Les Miles Cedex
AIX-EN-PROYENCE

Tel: (42) 58-41-02

Telex: 4107 70F
ACHCMEMS P
Hewlett-Packard France
Boite Postale No. 503
F-25026 BESANCON

28 Rue de [a Republice
F-25000 BESANCON

Tel: {81) 83-16-22

CRM

Hewlett-Packard France
Bureau de Vente de Lyen
Chemin des Meuilles

Boile Paslale 162
F-69130 ECULLY Cédex
Tel; {78) 33-81.25

Telex: 310817F
A,CH,CM CS EMP
Hewlelt-Packard France
Immeuble France Evry
Tour Lorraine

Boulevard de France
F-91035 EVRY Cédex

Tel: (80) 77-86-60

Telex: 5323157

CM,E

Hewlell-Packard France
5th Avenue Raymond Chanas
F-38320 EYBERS

Tek (76} 25-81-41

Telex: 880124 HP GRENCE EYBE
CH,CM

Hewlett-Packard France
Centre d"Affaire Paris-Nord
Batiment Ampére 5 étage
Rug de la Commune de Paris
Boite Poslale 300
F-83153 LE BLANC MESNIL
Tel: {01} B65-44-52
Telex: 211032F
CH,CM,CS,EMS
Hewletl-Packard France
Le Montesquieu

Averiue du President JF Kennedy
F-33700 MERIGNAC

Tel: (58) 34-00-84

Telex: 550105F
CH,CMEMS
Hewlel-Packard Frarce
32 Rue Lothaire

F-57000 METZ

Tel: {87) 65-53-50

CH,CM

Hewlelt-Packard France

1 Bis Rue Julien Videment
F-44200 NANTES

Tek 40-89-33-38

CH""

Hewletl-Packard France
Zone Industrielle de Gourlaboeuf
Avenue des Tropiques
F-91947 Les Ulis Céclex ORSAY
Tel: {6) 907-78-25

Telex: 60Q048F
ACH.CM,CS.EMPP
Hewlett-Packard France
Paris Porte-Maillol

13, 15 25 Bid. De L'Amiral Bruix
F-75752 PARIS Cédex 16
Tel: (0) $02-12:80
Telex: §13663F
CH,CMM5, P

Hewlett-Packard France

2 Allee de la Bourgoneite
F-35100 RENNES

Tel: (99} 51-42-44

Telex: 740812F
CH.CM,EMSP*
Hewlett-Packard France
98 Avenue de Bretagne
F-76100 RQUEN

Tek: (35) 63-57-66 CH"*,CS
Hewlett-Packard France

4 Rue Thomas Mann
Bolle Poslale 58

F-67200 STRASBOURG

Tel: (88) 28-56-46

Telex: 880141F
CH,CM,E,M&,P*
Hewlett-Packard France
20 Chemin de Iz Capidre
F-31081 TOULOUSE Cédex
Tel: (61) 40-11-12

Telex: S31639F
ACH.CM,CSEP”
Hewielt-Packard France
immeubie Péricenlre

Rue Yan Gogh

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

Telex: 180124F

CH,CM.E MS,P*

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Technisches BUro Berfin
Keithstrasse 2-4

D-1000 BERLIN 30

Tet: (030) 24-90-86

Telex: 018 3405 hpbin d
AGH,CM.EMFP X
Hewlell-Packard GmbH
Technisches Bilro Biblingen
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (07031) 667-1

Telex: bdn or
ACHCMCSEMPP
Hewlatt-Packard GmbH
Technisches Bre Dusselder
Emaruel-Leutze-Strasse 1
0-4000 DUSSELDORF

Tel: (0211) 5871-1

Telex: 086/86 533 hpdd d
ACK,CM,CSEMSP
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bemer Sirasse 117
Postfach 560 140

0-6000 FRANKFURT 56

Tel; (0611) 50-04-1

Telex: 04 13249 hpffm d
ACHCMCSEMPP
Hewlatt-Packard GmbK
Teehnigches BUre Hamburg
Kapstadiring 5

D-2000 HAMBURG €0

Tel: (04Q) 63804-1

Telex: 021 83 032 hphh ¢
ACH.CM,CS.EMS,P
Hewlett-Packard GmbH
Technisches Bura Hannover
Am Grossmarkt 8

D-3000 HANNGVER 81

Tek {0511) 46-60-01
Telex: 092 3239
ALH,CM.EMB.P

Hewlett-Packard GmbH
Technisches Blire Mannheim
Rosslauer Weg 2-4

D-6800 MANNHEIM

Tel (0521} 70050

Telex: 0462105

ACE

Hewleli-Packard GmbH
Technisches Blre Neu Uim
Messerschmiltsirasse 7
D-7910 NEU YLM

Tel: 0731.70241

Telex; 0712816 HP LMD
ACE

Hewlelt-Packard GmbH
Technisches Biiro Ntrnberg
Neumeyerstrasse 90
D-8500 NURNBERG

Tel (0911) 52 20 83-87
Telex: 0623 860
CH,CMEMS,P
Hewlet-Packard GmbH
Technisches Blro MUnchen
Eschensirasse §

D-8028 TAUFKIRCHEN

Tel: {089) 6117-1

Telex: 0524885
ACHCOMEMSF

'GREAT BRITAIN

Hewlsti-Packard Lid.
Trafalgar House
Navigation Road
ALTRINCHAM

Chesire WA14 1NU

Tel: (061) 928-6422
Telex: 568068
ACKCSEM
Hewletl-Packard Lid.
Oakfield House, Oakfield Grove
Clifton

BRISTOL BS8 28N, Aven
Tel: (027) 38606

Telex: 444302
CH,CMM,P
Hewletl-Packard Lid.
14 Wesley Street
CASTLEFORD

Yorkshire WF10 1AE
Tel: {0977) 550016
Telex: 5557355

CH

Hewlett-Packard Lid,
{Pinewoad)

Nine Miie Ride
EASTHAMPSTEAD
Wakingham

Berkshire, 3RG11 JLL
Tel: 3446 3100

Telex: 84-88-05
CH,CSE
Hewlett-Packard Ltd.
Fourler House

257-263 High Street
LONDOK COLNEY

Herts., AL2 1HA, L. Albans
Tel: (0727) 24480
Telex: 1-8852716
CHCSE
Hewlett-Packard Lid
Tradax House, St. Mary's Walk
MAIDENHEAD

Berkshire, 8L, 15T
Tel: (0628} 39151
CH,CS,EP
Hewlett-Packard Lid,
Quadrangle

108-118 Slation Road
REDHILL, Surrey

Tel: (0737} 58655
Tefex: 947234 CH.CSE
Hewlett-Packard Lid,
Wesiminsler House
190 Stralford Road
SHIRLEY, Solhul

West Midlands B30 384
Tel; {021) 7458800
Telex: 339105

CH

Hewlell-Packard Lid.
West End House 41
High Street, Wesl End
SOUTHAMPTOR
Hampshire S03 300
Tel: (703) 886767
Telex: 477138

CH

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

GREECE

Kostas Karaynnis 5.A,

& Omirou Sireet

ATHENS 133

Tel: 82-30-303, 32-37-371
Telex: 21 59 62 RKAR GAR
ACHOMCSEMP
PLAISIO S.A.

G. Gerardes

24 Slournara Sireet
ATHENS

Tel 36-11-160

Telex: 21 94592

P

GUATEMALA

IPESA

Avenida Aeforma 3-48, Zona §
GUATEMALA

Tel: 316627, 314786

Telex: 4192 TELTAO GU
ACHCMCSEMP

HONG KONG

Hewizlt-Packard Hang Kong, Ltd,

G.P.0. Box 795

5th Floor, Sun Hung Kal Centre
30 Harbour Road

HONG KONG

Tel 5-8323211

Telex: 66678 HEWPA HX
Cable: HP ASIA LTD Hong Kong
ECHCS.P

CET Lid.

1402 Tung Way Mansion
189-203 Hennessy Rd.
Wanchia, HONG KONG

Tel: 5-723376

Telex: 85148 CET HYX

oM

Sehmidt & Co. (Hong Kong) Lid,
Wing On Cenire, 28th Floor
Gonnaught Road, L.

HONG KONG

Tel 5-455044

Telox: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company inc.
Hafnamvoli-Tryggvagolu
P.0. Box 885

IS-REYRJAVIK

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

M

INDIA

Bive Star Lid.

Sabri Complex i Floor
24 Residency Ac.
BANGALORE 550 025
Tel: 55660

Telex: 0845-430
Cable: BLUESTAR
ALHOMCS.E

Biue Star Ltd.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel 422-3101

Telex: Q11-3751.
Cable: BLUESTAR
AM
Blue Star Lid.

Sahas

414/2 Vir Savarkar Marg
FPrabhadevi

BOMBAY 400 025

Tel: 422-5155

Telex: 011-4063
Cabfe: FROSTBLUE
ACHCMECSEM

Biue Star Lid,
Kalyan, 19 Vishwas Cofony
Aikapur, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Biue Star Lid,

7 Hare Stree!
CALCUTTA 700 00
Tel 12-01-31

Telex: 021-7655
Cable: BLUESTAR
AM

Bivg Star Lid.

133 Kodambakkam High Road
MADRAS 500 034

Tel: 82057

Tolex: 041-5378
Cable: BLUESTAR
AM

Blue Star Lid.
Bhandari House, 7th/8th Flpors
81 Nehru Place

NEW DELM! 110 024
Tet: 682547

Telex: 031-2483
Cabie: BLUESTAR
ALHCMGS.EM

Blue Star Lid.

15/16:C Weliesley Rd.
PUNE 411071

Tel: 22775

Cable: BLUE STAR

A

Biue Star Ltd.
2-2-47/1108 Boizrum Rd.
SECUNDERARAD 500 003
Tel: 72057

Telox: Q155-450

Cable: BLUEFROST

AE

Blue Star Lid,

T.L. 7/603 Poornima
Maruthankuzhi
TRIVANDAUM 595 013
Tel: 65799

Tofex: DBR4-259

Cable: BLUESTAR

3

INDONESIA

BERCA Indonesia £.T.
P.0.Box 456/JKT.

J. Abat Muis 62
JAKARTA

Tel: 373009

Tefex: 46748 BERSAL 1A
Cable: BERSAL JAKARTA
-]




INDONESIA {Con’t.)
BERCA Indonesia P.T,
Wisma Anlara Bidg,, 174 fioor
JAKARTA

ACSEM

BERCA indonesia P.T.

P.0. Box 174/58Y,

o Kuitei No, 11
SURABAYSA

Tel: 68172

Telex: 31146 BERSAL S8
Cable: BERSAL-SURABAYA
AEMP

IRAG

Hewlett-Packard Trading S.4.
Mansoor Gity 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ 1K
CHCS

IRELAND .
Hewleti-Packard Ireland Lid,
Kesirel House

Clanwiliam Court

Lower Mount Street

DUBLIN 2, Eire

Tel: (1) 60 85 00

Telex: 30430
ACH,CM,CS,EMP

Cardiac Services Lid,
Kimore Road

Artane

DUBLIN 5, Eire

Tel (1) 351820

Tolax: 30435

M

ISRAEL
Electronics Engineering Division
Molorola Jsrast L id
16 Kremenetski Sireet
P.0. Box 25018
TEL-AVIV 57893
Tei; 3-338973
Telex: 33569 Moiit 1,
Cable: BASTEL Tel-Aviv
ALCHCMES.EMP

ITALY

Hewietl-Packard lafiana SpA.
Traversa 850

Giufio Petrane, 19

70124 BAR|

Tel; (080) 41.07-44

m

Hewlett-Packard Italfiana S.p.A
Via Mariin Luther King, 28/171
140132 BOLOGNA

Tel: (051} 402304

Telex: 511630

CH.CM,E WS

Hewlelt-Packard Kaliana SpA
Via Principe Nicola 43G/5
195126 CATANIA

Tel: {(095) 37-10-87

Telex: 970281

crp

Hewletl-Packard Itaiana §.p.A.
Vi &. Di Vitterio §

20053 CERNUSCE SUL NAVIGLIO
Tel: (2) 403691

Telex: 334632
ACH,CM,CS,EMP P
Hewlail-Packard Itaiena S.p.A,
Via Nuova san Rocco A
Capodimante, 62/A

|-80131 NAPLES

Tef: {081) 7413544

Telex: 710658

ACH,OM,E

Hewlett-Fackard llaiiana S.pA,
Vile 5. Modugne 33

118156 GENOVA PEGLI

Tel: {010) 68-37-07

E

Hewletl-Packard afana S.p.A
Via Turazza 14

35700 PDOVA

Tel: (049) A64888

Telex: 430315

ACHCMEMS
Hewlell-Packard Italiana $.p.A.
Vigle C, Pavese 340

00144 ROMA

Tel: (08} 54831

Telex: 810544
A,CH,CM,CS E MS,P*
Hewilett-Packard flaliana S.p.A.
Corso Svizzera, 184

G149 TORING

Tel: {011) 74 4044

Telex: 221079

CH,CME

JAPAN

“

Yokogawa-Hewiel-Packard Lid.

Inoue Building

1-21-8, Asahi-cho
ATSUGH, Kanagawa 243
Tei: (0462) 28-0451
MG E

Yokogawa-Hewlett-Packard L1d.
Sannomiya Dai-ichi Seimei Bldg.

68 Kyo-machi, Chuc-ku
KOBE, 650

Tel: (078) 292-4791
CE

Yokogawa-Hewletl-Packard Lid.

Kumagaya Asahi Yasoji Bldg 4F
3-4 Chome Tsukuba
KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CH,CM.E
Yokogawa-Hewleli-Packard Lid,
Asahi Shinbun Dal-ichi Bidg., 2F
4-7 Hanabata-cho
KUMAMOTO-SHL,B60

Tel: (0963) 54-7311

CH,E
Yokogawa-Hewlstt-Packard Lid,
Shin Kyato Gerrer Bidg. 5F

614 Siokoji-cho

Nishiruhigashi, Karasuma
Siakgji-dori, Shimogyo-ku
KYOTO 600

Tel: 075-343.0921

CH,E .

Yokegawa-Hewlell-Packard Lid,
Mito Mitsui Building

1-4-73, Sareno-maru

NIT0, lharagi 310

Tel: (0292) 25.7470
Yokagawa-Hewlelt-Packard Lid,
Sumitomo Seimet Nagoya Bldg.,
11-2 Shimo-sasajima-cho
Nakamura-ku

NAGCYA, Aichi 450 -

Tel: (052) 571-5177
CH.OM,CS,E M3
Yokogawa-Hewlett-Packard Ltd,
Chue Bldg., 4ih Fioor

5-4-20 Nishinakajima
Yodogawasku

0SAK4, 532

Tel: (08) 304-5021

Telex: YHPOSA 523-3624
ACH,CM,CS.EMp D+
Yokogawa-Hewieit-Packard Lig,
27-15, 1-chome

Yabe

SAGAMIHARA-SH! PREF, 220

Tel: 427-591311

Telex: 8912

CHY -

SALES & SUPPORT OFFICES

Arranged_ alphabetically by couniry

Yokogawa-Hewletl-Packard Lid,
Shinjuku Dakichi Seimai 5F
2-7-1, Nishi Shinjuku
Shinjuku-ku, TOKYO 160

Tel; 03-348-4611-5

CHE
Yokegawa-Hewlelt-Fackard Ltd,
3-29-21 Takaido-Higashi
Suginami-ku TOKYO 188

Tei: {03) 331-6111

Telex: 232.2024 YHPTOK
A,CH,CM,CS,E,MF P+
Yekogawa-Hewleli-Packard Lid,
Yasudaseime! Yokohama
Nishiguchi Bldg.

3-304 Tsuruya-cho
Kanagawa-ki:

YOKORAMA, Kanagawa, 221

Tek: (045) 312-1252

CH.CM,E

JORDAN

Mouasher Gousins Company
P.0. Box 1387

AMBAN

Tal: 24907, 39507

Telex: 21456 SABCO JoO
CHEMP

KENYA

ADCOM Lig, ine.

Clly House, Wabera Strept
F.0.Box 30635

KAIROB!

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Flectronics Computer
Division

76-561 Yeoksem-Dong
Kangnam-Ku

C.P.0. Box 2775

SECUL

Tel: 855-7555, 555-5447
Telex: K27364 SAMSAN
ACHOMCS,EM P

KUWAIT

Al-Khaiidya Trading & Contracting
F.0. Box 830 Satat
KUWAit

Tel: 42.4910, 41-1726
Telek: 2481 Areeg kt
CHEM

Fholo & Cine Equipment
P.0. Box 270 Safat
Kuwarm

Tel: 42.2848, 42-3501
Telex: 2247 Matin

‘D

LEBANON
G.M. Dowmacgian
Achrafieh

P.0. Box 165, 167
BEIRUT .

Tel: 280293

MP

LUXEMBOURG
Hewlelt-Pagkard Belgium $.A/N.V.
Blvd de Ja Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: {02} 762-32-00 .

Telex; 23-294 paioben by
A,GH,CM,C3,E MP,P

MALAYSIA

Hewlell-Packard Sales [Malaysia)
Sdn. Bha.

1st Fioor, Bangunan British
American

Jalan Semantan, Damansara Helghts
KUALA LumpUR 23.03

Tek: 943022

Telex: MA31041

ACH.EMP

<

Frotel Engineering

Lot 313, Satok Rosg
F.0.8ox 1917

Kuching, SARAWAK

Tei: 53544 -

Telox: M4 70904 PROMAL
Cable: PACTELENG

AEM

MALTA

FPhilip Toledo Ltd,
Natabile Re

MWAIEHEL

Tel 447 47, 455 65
Telex: MW.549

)

MEXICO
Hewielt-Packard Mexicang, 5.4, de
C.V.

Av. Periferico Sur No, 6501
Tepepan, Xochimileo 18020
KEXICG CITY

Tel: (905) 676-4600

Telex: 017-74-507
ACHCS,EMs,P ‘
Hawlet-Packard Mexicana, S.A4. de
C.v.

Fio Volga 600
LColonia def Vaile
MOKTERREY, N.L.
Tel: 78-42-03, 78-42.40, 78-42-41
Telex: 038-410

CH

ECISA

Taine 229 10 Plsa
Polanca D.F.

C.h 11570

Tel: (905) 250-53g 1
M

MOROCCO
Dofbeau

87 rue Keratehr
CASABLANCA

Tek: 3041-82, 3068-28
Telex: 23051, 22522
3

Gerep

2 rue d'Agadr

Bolle Postaie 156
CASABLANCA

Tal: 272093, 272085
Telex: 23 739

P

NETHERLANDS
Hewiatt-Packard Nederland B.v,
Van Hewven Goedkartiaan 121
NL 11B1KK AMSTELVEER

P.0., Box 667

NL1180 AR AMSTELVEEN

Tek (20) 47-20-21

Telex: 13216 -
ACHCM,CSEMPP
Hewlelt-Packard Nederlang B.V,
Bongerd 2

" NL 2908VK CAPPELLE, AD liessel

P.O. Box 41

NL2900 AA CAPELLE, lisse!
Tek: (10) 51-84-44

Telex: 21261 HEPAC NL
ACHIMES .

Koning en Hertman Electrorechnick
By
Koperwer! 30

" 2544 En den Haag

The NETHERLANDS
Tel 070-270 101
Telox: 31528°

CM

NEW ZEALAND
Hewlett-Packard (N.2.) Lid,
159 Manukay Aoad
P.0. Box 26-189
Epsom, AUCKLAND
Tek 687-159
Cable: HEWPACK Auckland
CH,CM,E,P*
Hewlett-Packarg (N.2.) Lid,
4-12 Cruickshank Stree!
Kilbimie, WELLINGYON 3
7.0, Box 9443
Courlenay Place, WELLINGTON 3
Tel: 877-195
Cable: HEWPACK Wellington
CHCM.E P
Nerlbrop Instruments & Systems
Lid. .
368 Khyber Pass Road
P.0. Box 8602
AUCKLAND
Tel: 794-091
Telex: 60605
AM
Norihtop nstruments § Syslems
L
110 Mandevife St
P.C. Box 8388
CHRISTCHURCH
Tel: 486-928
Talex: 4203
AM
Northrap ostruments & Systems
Lid

Slurdee House

85-87 Ghuznee Sirest
0. Box 2466
WELLINGTON

Tel: 850-091

Taiex: NZ 3380

AM

NORTHERN IRELAND
Cardiaz Services Company
954 Finaghy Road South
BELFASTBT 10 08Y

Tel: (0232) 625-565

Telex: 747626

M

NORWAY
Hewlall-Packarg Norge A/
Folke Bemadotiesvei 50
P.0. Bax 3558

N-5033 FYLLINGSDALEN {BERGEN)
Tel; {05) 16-55-40

Telex: 16621 hpras n
CH,CME

Hewielt-Packard Norge A5
Oesterndalen 18

P.C. Bex 34

N-1345 OESTER®AS

Tek: {02) 17-11-80

Telax: 16821 hpnas n

A" CMEMS,P

OMAN

Khimjt Ramgas

F.Q. Box 19

MUSCAT

Tek 72.22.37, 72:.22-25

Telox: 5289 BROKER M8 MUSCAT
) .

PAKISTAN . .
Mustico & Company Lig.
i-8, Sireet 43

Secior F-8/1

ISLANABAD

Tel: 26875

Cable: FEMUS Rawajpinaf

ey
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

PAKISTAN (Con’t.}
Mushko & Company Lid.
Gosman Chambers

Abdufiah Haroon Road
KARACH! @302

Tel 511627, 512927

Telex: 2894 MUSKD EK
Cabita: COOPERATOR Karachi
AEMP*

PANAMA
Elecirérico Baiboa, 5.4

- Cafie Samuef Lewis, £d, Alfa

Aparlado 4928

PANAMA 5

Tek 64-2700

Telax: 3438 ELECTRON PG
ACMEMP

Folo Intemacional, S.A.

Colen Free Zons, Aparlado 2068
COLON 3

Tel: 45-2333

Telex: 379 8626, MPORT PG
I4

PERL

Cla Electro Médica S.A,

Los Flamencas 145, San Isidro

Casilla 1030

LibtA 1

Tel: 41-4325, 41-3708

Telex: Puly, Boolf 25306

ACMEMP

PHILIPPINES

The Onling Advanced Syslems

Corporation

Flco House, Amorsolo Cor. Herfera

Stree!

Legaspi Viage, Makali

PO, Box 1516

Metro WANILA

Tei; 85-35-81, 85-34-97, 85-32-21

Teiex: 3274 ONLINE

ACHCSEM

Elzglroniy Specialists and

Proponents inc.

£80-8 Epifanio de los Santos

Avenug

Cubao, QUEZON CITY

P.0. Box 2649 Maniia

Tel; 95-96-81, 58-96-82, 96-96-83

Talex: 46018, 42000 TT GLOBE

MACKAY BOOTH

P

BOLAND

Buro Informasfi Techniczriej

Hewiell-Packard

Ul Slawki 2, 6P

FLOO-550 WARSZAWA

Tok 39-50-62, 38-57-43

Telex: 812453 hepa p!

PORTUGAL
Telectra-Emprasa Téenica de

Equipmentos Eifctricos S.a.rd.

Aua Rodrgo da Fonseca 103

P.0. Box 2531

P-LISBOX 7

Tel: (19) 68-60-72

Telgx: 12588

CHECSEF

Mundintar

Intercambio Mundial de Comércio

Sard,

P.QO. Box 2761

Avenida Anfonic Augusto og Aguiar
28

P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex; 166971 munler p

M

PUERTO RICO
Hewlett-Packard Pugrto Rico
P.0. Box 4407

CAROLINA, Puerto Rico QD630
Calle 272 Edificio 203

Urty, Gountry Ciub

RID PIEDRAS, Pusrte Rico 00924
Tel: {808} 762-7255

Telex: 245 0514

ACHCS

QATAR

" Nasser Trading & Conlracting

P.O. Box 1563
DOKA

Tal: 22170

Tefex: 4439 NASSER
M

Computearbia

P.0. Box 2570

DOHA

Tl 829515

Telex: 4806 CHPARE
P

ROMANIA

Howleti-Packard Reprezentamta
Boulevard Nicoiae Balcascu 16
BUCURESTH

Tal: 130725

Tedex: 10440

SAUDI ARABIA

Modem Elecironic Estabishment
P.0. Box 193

AL-KHOBAR

Tel: 64-4678

Telex: 670136

GCabig: ELEGTA AL-KHOBAR
CHUSEMP

Medern Electronic Eslablishiment
P.C. Box 1228, Baghdadiah Street
JEDDAH

Tel: 642-0229

Telex: 401035

Cable: ELECTA JEDDAH
CHCSEMP

Modern Eleclionic Establishment
P.0. Box 2728

RIYADR

Tel 491-87 15, 491-6387
Talex: 200756

CHESEMP

SCOTLAND
Hewlétt-Packard Ltd.
Royal Bank Buildings
Swan Street

BRECHIN, Angus, Scotland
Tek (03562} 3101-2
CH,CM

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

Tel: (031) 3311188
Telex: 72682
ACHCMCS EM

SINGAPORE
Hewlett-Fackard Singapore {Pty.)
tid.

P.0. Box 58 Alexandra Post Office
SIMGAPORE, 9145

Bih Floer, Incheape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGE0 RS 34209
Cable: HEWPACK, Singapore
ACHCSEMSP .
Dynamar international Lid.

Unit 05-11 Block &

Kolam Ayer industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: AS26283

oM

SOUTH AFRICA
Hewlelt-Pagkard South Africa {Ply.)
Ltd.

P.C. Box 120

Howard Place

Pine Park Genter, Forest Drive,
Pinelands

CAPE PROVINCE 7450

Tel: 537965, 53.7956, 53.7957
Telex: 57-20006

A,CH,CM,E,MS,P

Hewlett-Packard South Africa (Pty.)
Lid.

£.0. Box 37099

QOverport

DURBAN 4367

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlett-Packard South Africa [Pty.)

P.0. Box 33345

Glenstantia 0010 TRANSVAAL
1st Fioor East

Censtantia Park Ridge Shopping
Cenire

Censlanta Park

PRETORIA

Tel: 982042

Telex: 32163

CHE

Hewlett-Packard Soulh Africa (Pty.)
Lid.

Privale Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
ACHOMCS EMS P

5PAIN

Hewlelt-Packard Espafiola S.A,
c/enenza, 321

E-BARGELQNA 29

Tel: {3) 322-24-51, 321-73-54
Telex: 52603 hphee
A,CH,CM,GS,EMS.P
Hewletl-Packard Espatiola S.A.
c/3an Vicente S/N

Edificio Albla 1,7 B

E-BILBAG 1

Tel: {4) 23-83086, (4} 23-8206
ALCHCMEMS
Hewiett-Packard Espafiala S.A.
Calle Jerez 3

E-MADRID 16

Tei: {1} 458-2600

Telex: 23515 hpe

ACME

Hewlet-Packard Espafiola S.A.
o/t Costa Brava 13

Colenia Mirasierra

E-MADRID 34

Tel: (1) 734-8061, {1) 734-1162
Hewlell-Packard Espaficla S.A.
Av Ramén y Cajal 1-§

Edificio Seviila 1,

E-SEVILLA 5

Tei: 54-04-54, 64-44-58
Telex: 72933

ADMCSMS,P
Hewleli-Packard Espafiola 8.4,
C/Ramon Gordilla, 1 (Entlo,3)
E-VALENCIA 10

Tel: 361-1354, 361-1338
CH,CM,P

SWEDEN

Hewlett-Packard Sverige AB
Sunnanvagen 14K

5-22225 LuD

Tel: {046) 13-63-79 .
Telex: (854) 10721 (via SPANGA
office}

CH,Ch

Hewletl-Packard Sverige AB
Vastra Vintergatan 9

$-70344 OREBRO

Tel: (15) 10-48-80 o
Telex: (854) 10721 (via SPANGA
cffice}

CH.CM

Hewlett-Packard (Schweiz) AG
Skalkoltsgatan 9, Kista

Box 18

$-16393 5PANGA

Tel: {08) 750-2000

Telex: 854-10721
ACHCMCS EMSP
Hewletl-Packard Sverige AB
Fritalisgatan 30
8-42732 VASTRAFROLUNDA
Tel: (031) 49-08-50 o
Telex: (854} 10721 (via SPANGA
office)

CH,CMEP

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tel: (B1) 33-58-20

ACM

Hewlelt-Packard (Schweiz} AG
Bahnhoheweg 44

3018 BERN

Tel: (031) 56-24-22

CH,CM

Hewlelt-Packard (Schweiz) AG
47 Avenue Blanc

CH-1202 GENEYA

Tek (022) 32-48-00
CH,CM.CS

Hewlet-Packard (Schweiz) AG
29 Chemin Chéteau Bloc
CH-1219 LE LIGNON-Getigva
Tel: (022) 95-03-22

Telex: 27333 hpag ch

Cabie: HEWPACKAG Geneva
AOMEMSP

Hewlelt-Packard (Schwelz) AG
Almend 2

CH-B967 WIDEN

Tel: (57) 50-111

Telex: 53933 hpag ch

Cable: HPAG CH
ACH,EM.CS.EMS,P

SYRIA

Generaf ciectronic Inc. .

Nuri Basha-Afinal Ebn Kays Sireel
F.0. Box 57871

DAMASCUS

Tek 33-24-87

Telex: 11215 ITKAL

Cable: ELECTROBOR DAMASCUS
£

Middle £ast Fleclonics
Piace Azmé

Boile Poslale 2308
DAMASCUS

Tei: 334532

Telex: 11304 SATACO SY
MP

TAIWAN

Hewlett-Packard Far East Lid,
Kachsicng Offige

2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG

Tel 241-2318, 261-3253
CHGS

Hewlett-Packard Far East Lid.
Taichung Cffice

#33, Cheng Yi Rd.

10th Fleot, Room 5
TAICHUNG

Tel: (042} 289274

Hewleit-Packard Far Easl Lid.
Taiwan Branch

5th Floor

205 Tun Hwa North Road
TAIPEI

Teki02} 751-0404
Cable:HEWPACK Taipei
A,CH,CM,CSEM,P

Ing Lih Trading Co.

3rd Figor 18, Fo-Al Agad
TAIPE! 100

Tel:(02) 3111974
Cable: INGLIH TAIPE!

A

THAILAND

Unimesa

30 Falpong Ave., Suriwong
BANGKOK 5

Tal: 234 591, 234 092
Tolex: 84439 Simonco TH
Cable: UNIMESA Bangkok
AGEM

Bangkok Busingss Equipment Lid,
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8671
Telex: 87568-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P

TRINIDAD & TOBAGO
Caribbean Telscoms Lid.
S0/A Jerningham Avenue

P.0. Box 732

PORT-OF-5PAIN

Tol: B2-44213, 62-44214
Telex: 235,272 KUGCO Wi
ACMEMP

TUNISIA

Tunisie Elecironigue

31 Aveniue de fa Liberte
TUNIS

Tef 280-144

EP

Corema

i tar. Av. de Carifiage
TUNIS

Tel: 253-8271

Telex: 12319 CABAM TN
M

TURKEY

Tekaim Company Lid,
kan Caddesi No. 7
Kavakiidere, ANKARA
Tel: 275800

Tefex: 42155

£

EMA

Medina Eldem Sokak No.4 176
Yiksel Caddest
ANKARA

Tel: 175 622

MP

UNITED ARAB EMIRATES
Emitac Lid.

P.O. Box 15471

SHARJAH

Tel: 354127, 354123

Telex: 68136 Emitac Sh
CHCS.EMP

UNITED KINGDCM
gaee: GREAT BRITAIN
NORTHERN IRELAND
SCOTLAND




UNITED STATES

Alabama
Hewlett-Packard o,
700 Cenfury Park South
Suite 128

BIRMIKGHAM, AL 35226
Tel: {205) 822-6802
CH.MP :
Hewlett-Packard Co.
P.0. Box 4207

8290 Whileshurg Drive, 5.E.
HURTSVILLE, AL 35802
Tek; (205) 881-4501
CH,CM.CSE M+

Alaska

Hewlatt-Packard Co.

1577 “C” Street Plaza, Suite 252
ANCHORAGE, AK 96501

Tel: (907) 276-5709

CH~

Arizona
Hewlet®-Packard Co,
2336 East Magnolia Streel
PHOENIY, AZ 85034

Tel: (602) 273-8000
ACH,.CM,CS,EMS
Hewlett-Packard o,
2424 Eas! Aragon Road
TUCSON, AZ 85705
Tel:.(602) 888-4631
CHEMS**

Arkansas

Hewleit-Packard Co.

P.0. Box 5646

Brady Stalion

LITTLE ROCK, AR 72215

111 N. Filmare

LITTLE ROCK, AR 72205

Tel: (501) 664-8773, 376-1844
M5

California
Hewiett-Packard Co.

99 South Hil! Dr,
BRISBANE, CA 94005
Tel: {415) 3302500
CH,CS

Hewlett-Packard Co.
7621 Canoga Avanue
CANOGA PARK, CA 91304
Tel: {213) 702-8300
ACHCSEPR
Hewlett-Packard Co,
1579 W. Shaw Avenue
FRESNO, CA 83711

Tel: {208) 221-6821

MS

Hewlst:-Packard Co,
1430 Easi Crangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CH,CM,CS EMP
Hewlett-Packard Ca,
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90280
P.0. Box 92108

LOS ANGEEES, CA 90009
Tel: (213) 9707500
CH,CM,CS MP

Hewlett-Packard Ca,

3538 Lankershim Bivd,
NORTH HOLLYWOOD, CA 51604
Tel: (213) 877-1292
Regionaf Headauarters
Hewieti-Packard Co.

3200 Hillview Avanue

PALO ALYO, CA 54304

Tel: (415) 857-8000

CH,CS.E

-

Hewlatt-Packard Co.

645 W. North Market Boulevard
SACRAMENTO, CA 85834
Tek (816) 929-7222

A CHCSEMS
Hewiletl-Packard Co.

8606 Aero Drive

P.C. Box 23333 SAN DIEGO, CA
92123

Tel: (714) 278-3200
CH,CM,C8,E,MP
Hewlett-Packard Co.

P.C. Box 4230

Fufierion, CA 92631

363 Brookhaliow Drive
SANTA ANA, CA 92705

Tel: {714) 641-0977
A,CH,CM,CS, MP
Hewlett-Packard Co.

Suite A

5533 Holiister

SANTA BARBARA, CA 93111
Tel: (805) 964-3380
Hewlell-Packard Co,

3003 Scot! Baulevard
SANTA CLARA, CA 95050
Tel: {408} 988-7000
A,CH,CM,CS,EMP

Colorado
Hewlett-Packard Co,

24 Invemess Place, East
ENGLEWOOD, CO 80112
Tek (303) 77 1-3455
A,CH.CM,CSEMS

Connecticut
Hewlelt-Packard Co.

47 Barnes induslrial Road South
P.0. Bax 5007

WALLINGFORD, CT 06402

Tel: (203) 265-7801
ACH,CMCS.EMS

Florida

Hewlett-Packard (o,

P.0. Box 24210

2901 N.W. B2nd Street
FORT LAUDERDALE, FL 33307
Tel: (305} 973-2600
CH.CSEMP
Hewlatl-Packard Co.

4080 Woadcock Drive, #132
Brownett Bulding
JACKSONVILLE, FL 32207
Tel: (904) 396-0663

$oE" Mg
Hewlett-Packard Co,

P.0. Bex 13910

8177 Lake Elienor Drive
ORLANDO, FL 32809

Tek (305) 859-2900
ACH.CM,CS,E MS
Hewlet-Packard Co,

6425 N, Pensaceta Sivd.
Suite 4, Building 1
PENSACOLA, FL 32505

Teh {804) 476-8422

AMS

Hewlett-Packard Co,

5750 North Hoover, Suite 123
TAMPA, Fi, 33614

Tel: (813) 872-0900
A”,CH.CM.GS.E* M*

Georgia
Hewlelt-Packarg Ca.
P.0. Box 105005
ATLAKTS, BA 30348
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex; B10-766-4860
ACHOM,CSEMP

SALES & SUPPORT OFFICES

Hewlell-Packard Ca.
Executive Park Suite 306
AUGUSTA, GA 30907

Tel: (404) 735-0592

M3

Hewlett-Fackard Co.

P.0, Box 2103

WARNZR ROBING, GA 31009
1172 N. Davis Drive
WARNER ROBINS, GA 31092
Tel: {812) 9238831

E

Hawaii

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Sirest
HONOLULU, Kl 96813

Tek (808) 526- 1555
ACHEMS

Idaho

Hewlett-Packard Co.

250 8. Beechwood

1st Floor, JUB Engineering Bidg.
BOISE, ID 83702

Tel; (208) 376-5000

CHM*

Minois

Hewlett-Packard Co,

211 Prospect Road, Suite C
BLOOMINGTON, IL 81707
Tel: (309} 663-0383
CHMS"*

Hewlett-Packard Ce.

1100 31st Strest
DOWNERS GROVE, I 60515
Tel: (312) 960-5760
CH.CS

Hewlelt-Packard Co,

5207 Tolview Drive
ROLLING MEADOWS, IL 50008
Tel: (312) 255-9800
ACH,CM,CS EMP

Indiana

Hewieti-Packard Co,

P.0. Box 50807

7301 Mo, Shadeland Avenue
INDIANAPOLIS, IN 46250

Tek (317) 842-1000
A,CH,CM,GS EMS

iowa
Hewlelt-Packard Co,

1778 22nd Street, Suite 1
WEST DES MOINES, 14 50265
Tel: (515} 224-1435
CHMS*"

Hewlett-Packard Co.

2415 Heinz Road

10W4 CITY, 1A 52240

Tel: (319} 551-1020, 366-6477
CK.E" MS

Kansas
Hewlett-Packard Co.
1644 5. Rock Roag
WICHITA, KA 67207
el {316) 684-8481
CH

Keantucky
Hewiett-Packard Co. .
10170 Linn Station Road
Suite 525

LOUISVILLE, KY 40223

Tel: (502) 426-0180
A,CH.CS MS

Louisiana
Hewlett-Packard Co, .
P.0. Box 1448
KENNER, LA 70062
160 James Drive East
DESTAHAN, LA 70047
Tei: (504) 467-4100
ACH,CS,EMS

Arranged alphabetically by country

Maryland
Hewlett-Packard Co.
7127 Standard Drive
HANQVER, MD 21075
Tef; (301) 796-7700
ACH.OM,CS E MS
Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 548-6370
Telex: 710-828-9685
A,CH.CM,CS,EMP

Massachusatts
Hewlelt-Packarg Co.

32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 841-8060
A,CH,CM,CS,E,MP
Michigan
Hewlett-Packard Co.
23855 Research Drive
FARMINGTON HILLS, M 48024
Tek (313) 476-8400
ACH,CM,CS.EMP
Hewlet!-Packard Co.
4326 Cascade Road $.E,
GRAND RARIDS, M! 49506
Tek (676) 957-1670
CH,C8,MS

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

Tel: {812} 644-1100
ACHEM,CS.EMP
Mississippi
Hewletl-Packard Co,
P.0. Box 5028

1675 Lakeland Drive
JACKSON, MS 39215

Tel: (601) 982-9363

S

Missourl
Hewlett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
Telex: 910-771-2087
A,CH.CM,C5,E M3
Hewlett-Packard Co.
1024 Executive Parkway
ST.LOUIS, MO 63141
Tel: (314) B78-0200
A,CH,CS EMP
Nebraska
Hewlelt-Packard

7131 Mercy Road

Suite 107, IBX Building
OMAHA, NE 58106

Tei: {402) 392-0948
cM,

Nevada
Hewlett-Packard Go.
Suite 0130

5030 Paradise Blvd.
LAS VEGAS, NV 89118
Tel; (702) 736-6610
Mg+

New Jersey
Hewlell-Packard Co,
Crystat Brook Professional Building
Route 35

EATONTOWN, NJ 07724
Tek (201) 542-138¢
AT ChE* P
Hewletl-Packard Co.
W120 Cenlury Road
PARAMIS, NJ D7552
Tel: {201) 265-5060
A,CH,CM,CS,E MP

Hewlett-Packard Co,

60 New England Av, West
PISCATAWAY, N 08854
Tel: (201) 981-1159
AGHCMCS E

Mew Maxico
Hewlett-Packard £o.

P.0. Box 11634
ALBUQUERQUE, NM 87112
11300 Lomas Bivd. N.E.
ALBUGUERQUE, NM 87123
Tel: {505) 2021230
Telex: §10-989-1185
CH.CS.EMS

Naw York
Hewlett-Packard Ca.
5 Compuler Drive Sauth
ALBANY, NY 12205
Tel: (5718) 458-1550
Telex: 710-444-4691
&.CH.EMS
Hewlett-Packard Co,
P.0. Box 297

9800 Main Strest
CLARENGE, NY 14034
Tel: (716) 759-8621
Telex: 710-523-1893
CH

Hewlett-Packard Co.
200 Cross Keys Otfice
FAIRPORT, NY 14450
Tel: (716) 223-3950
Telex; 510-253-0042
CH,CM,CS,E M3
Hewleti-Packard Co.
7641 Henry Clay Blvd,
LIVERPOOL, NY 13088
Tel: (315) 451-1820
A,CH.CMEMS
Hewlett-Packard Co.
Mo, 1 Pennsylvania Plaza
55th Floar

34%h Street & 8th Averue
NEW YORK, NY 10119
Tel; (212) §74-0800
CHCSE* M*
Hewlett-Packard Co.

3 Crossways Park West
WOOBBLRY, NY 11797
Tel: (516} 921-0360
Telex: 510-221-2183
A.CH,CM,CSE M5

North Carolina
Hewlett-Packard Co,
4915 Water's Edge Drive
Suite 160
RALEIGH, NC 27606
Tel: {919) 851-3021

WM
Hewleft-Packard Co.
P.0. Box 26500
5605 Roanne Way
GREENSBORO, NG 27450
Tak (915} 852-1800
ACH,CM,C8.EMS

Ohio
Hewlett-Packard Co.
9920 Carver Roed
CINCINNATY, OH 45242
Tel: (573} 891-9870
CH,CSMS
Hewleti-Packard Ca.
16500 Sprague Road
CLEVELAND, OH 44130
Tei; (216} 243-7300
Telex; 810-423-9430
A,CH,CM,CS,E M5
Hewlett-Packard Co.
982 Crupper Ave,
COLUMBUS, CH 43229
Tel: (614) 436-1041
CHOMCS E*

O
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

Hewlelt-Packard Co.
P.0. Box 280

330 Progress Rd,
DAYTON, OH 45449
Tek (513) 859-8202
ACHOME" MS

Oklahoma
Hewlett-Packard Ca.

P.0. Box 32008

Oklahoma Gity, OK 737123
1503 W. Gore Bivd., Suite #2
LAWTON, OK 73505,

Tel: (405) 248-4248

c

Hewlett-Packard Co.
P.0.Box 32008 .
OKLAHOMA CITY, OK 73123
304 N. Meridian Avenue, Suite A
OKLAHGAA CHY, OK 73107
Tel: {405) 946-3489

A CHE" MS
Hewlett-Packard Co.

Suite 121

9920 £. 42nc Street
THLSA, OK 74146

Tel: (918) 665-3300
A"*CHLOSM*

Qregoen
Hewlell-Packard Ca.
1500 Valley River Drive
Suile 330

EUGENE, 0R 57401

Tel: {503) 633-8075

c

Hewiatl-Packard Co.
9255 5. W. Pioneer Court
WILSONYILLE, OR 57070
Tel: (508) 682-8000
ACH,CS,E" MS

Perngylvanla
Hewiett-Packard Co.
1021.8th Avenue

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

Telex: 510-660-2670
A,CH.CM,CS,E MP
Hewlett-Packard Co,

111 Zeta Drive
PATTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH,CS.EMP

South Caroilna
Hewlett-Packard Co,

P.0. Box 21708
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 29210

Tel: (303) 732-6400
CHEMS
Hewlett-Packard Co.
Koger Exaculive Genter
Chesterfiskd Bldg., Suite 124
GREEMVILLE, SC 29615
Tel: (803) 748-5601

e o

Tannessee
Hewlett-Packard Co.
P.0, Box 22430
224 Pefers Road

"Suite 102

KNOXVLLE, TN 37922
Tel: (§15) 651-2371
A*CHMS
Hewlatt-Packard Co.
3070 Directors Row
MEMPHIS, TN 33131
Tel: {901) 346-837%
ACHMS

Hewlett-Packard Co.

230 Great Circle Road

Suite 216

NASHVILLE, TN 32228
Tel: {615) 255-1271
NS

Toxas
Hewlett-Packard Co.
Sue 310W

7800 Shoaleragk Bivd,
AUSTIN, TX 78757

Tel: (512) 459-3143

E

Hewlett-Packard Co.
Sue CG-110

4171 North Mesa

EL PAS0, TX 79902

Tel: (915} 533-3555, 533-4488
CRE® MS**
Hewlet-Packard Co.
5020 Mask IV Parkway
FORT WCRTH, TX 76108
Tel: {817) 625-6361
CHGS®
Hewleti-Packard Co,
P.0. Box 42816
HOUSTOM, TX 77042
16535 Harwin: Sireet

-HOUSTON, TX 77036

Tek {713) T76-6400
A,CH,CM,CS,E,MP
Hewlett-Packard Co.
3309 67th Street
Sulle 24

EUBBOCK, TX 75413
Tei: (806) 769-4472
M

Hewleti-Packard Co.

P.0. Bex 1270
RICHARDSON, TX 75080
930 E. Cammpbell Rd.
RICHARDSON, TX 75081
Tel: {212) 2315101
ACH.CM,CS.ZMP
Hewlett-Packarg Co.

P.0. Box 32983

SAN ANTONID, TX 78216
1020 Central Parkway South
SAN ANTONID, TX 78232
Tel: (512) 4949336
CH,CS,EMS

Ltah

Hewlett-Packard Co,

P.0. Box 26626

3530 W. 2100 South
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
ACH,CS,E M3

Yirginia_
FHewletl-Packard Go,

P.C. Box 9669

2914 Hungary Spring Road
RIGHMOND, VA 23228

Tel: (804) 285-3431
ACH,CS,E MS
Hewlett-Packard Co.
3106 Patars Creek Road, NW.
ROAROKE, VA 24019

Tel: (703) 563-2205
CHE*"

Hewlett-Packard Co,
5700 Thurston Averue
Suile 111

VIRGINIA BEACH, VA 23455
Tel: (804) 460-2471
CHNNS’

Washington
Hewlett-Packard Co.
15815 S.E. 37th Strest
BELLEYUE, WA 98006

Tel: (206) 643-4000
A,CH,CM,CS E,MP

Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKAKE, WA 99206
Tel: (509) 922-7000
CH.CS

Woest Virginia
Hewiet-Packard Co,

4604 MacCorkle Ave,, S.E,
CHARLESTON, WV 25304-4297
Tel: (304) 925-0482

AMS

‘Wisconsin
Hewietl-Packard Co.

350 8. Sunny Slope Road
BROOKFIELD, Wi 53005
Tek: (414) 784-8800
ALCHCSE™ MP

URUGUAY

Pably Ferrande SA.C. ed
Averida Hlalia 2877

Casila de Correo 370
MONTEVIDED

Tel: 80-2535

Telex: Public Booth 801
ACMEM

Guitermo Kraft asl Uruguay 8.4,
Av, L. Brig. Gral. Lavalieja 2083
MONTEVIDED

Tel 234588, 234808, 208830
Telex: 5245 ACTOUR LY

P

U.5.5.R.

Hewlett-Packard Go.
Representative Offiee
Pokravsky Bivd, 4/17 ¥V12
ROSCOW 101000 Tel: 294-2024
Telex: 7825 HEWPACK SU

VENEZUELA .
Hewlett-Packard de Venezueia C.A!
Apartado 50833

34 Transversal Los Ruices Norle
Edificic Segre

CARACAS 1071

Tel: 2384133

Teiex: 25146 HEWPACK
A,CH,CS,EMS.P

Cofmodio S.A.

Aparlado 1058

Esile 2-5ur 21 No. 148

CARACAS 1070

Tk 571-35-11

Telex: 21529

M

YUGOSLAVIA
Iskra-Commerce-Represeniation of
Hewlett-Packard

Sava Cenlar Delegacia 30
Mitenliia Fopovica 8

11170 BECGRAD

Tel; 638752

Tela: 12042, 12322 YU SAV CEN
Iskra-Commerce-Reprasenlation of
Hewlet-Packard

Koprska 46

51000 LABLIANA

Tel: 321674, 315879

Telex:

ZAIRE

Compuder & Industria! Engineering
25 Avenug de f2 Juslice

B8P 10-576

Kinshasha I/Zaire

GONBE

Tek 32063

Telgx: 21-457 SGEKIN ZA

CHES

ZIMBABWE

Figld Technicat Saies
45 Kelvin Read, North
P.8. 3452

SALISBURY

Tel: 705 231 v
Teiex; 4-122 RA.
CEMP

If there is no sales office fisted for your areg, contact one of hese

headquarters offices.

NORTH/CENTRAL AFRICA EASTERMN USA

Hewlett-Packard 8.4,

7 Rue du Bais-du-Lan
GH-1217 MEYRNN 2, Switzerland
Tel: (022) 98-96-51

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewlett-Packard Asia Ltd.

6th Floor, Sun Hung Kai Certer
30 Harbor Rd,

G.P.0. Box 795

HOKG KONG

Tel: 5-832 3211

Teiex: 65678 REWPA HX
Cable: HP ASEA LTD Hong Kong

CANADA

Hewleit-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISAUGA, Ontario LAY 1M8
Tel: {416) 6789430

Telex: 510-492.4246

EASTERN EURDPE
Hewlett-Packard Ges.m.b.h,
Wehlisirasse 29

P.0.Box 7

A-1205 VIENNA

Tel: (282) 35-16-210
Telex: 135823/135066

NORTHERN EUROPE
Hewlell-Packard $.A.
Vilensiede 475

NL-1183 AG AMSTELVEEN
The Neiherlands

P.0.Box 999

NL-1180 AZ AMSTELVEEM
The Netheriands

Tel: 20 437771

OTHER EUROPEAN
Hewlett-Packard S.A.

7 Rue du Bois-cu-Lan

CH-1217 MEYRIN 2, Swilzeriand
Tel: (022) 98:96-51

Telex: 27835 hpse

Cable; HEWPACKSA Geneve
{Offices In the Werld Trade Ganter}

MEDITERRANEAN AND
MIDDLE EAST
Hewlet-Packard S.A,
Mediterranean and Middle East
Operalicns

Alrina Centre

32 Kifissias Ave,
Amaroussion, ATHENS, Greece
Tel: B08-0359 808-0420
Telex: 21-8588

Cable: HEWPACKSA Athens

Hewlel-Packard Co.
4 Choke Cherty Road
Hockvills, MD 20850
Tel: {301) 258-2000

MIDWESTERM USA
Hawlelt-Packars Co.

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

SOUTHERN USA
Hewlett-Fackard Co.

P.0. Box 105005

450 inlersiale N, Parkway
ATLANTA, GA 30333

Tel: {4Q4) 955- 1560

WESTERN USA

_Hewielt-Packard Co.

3939 Larkersim Bivd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

OTHER INTERNATIONAL
AREAS '
Hewlet\-Packard Co,
Interconlinenial Headquerters
3435 Deer Creek Rosd

PALO ALTO, CA 94304

Tet: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

14 April 1982 5952-6900




