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[’ZA MANUAL CHANGES

-hp- MODEL 3466A

DIGITAL MULTIMETER

Manual Part Number 03466-90003

ERRATA

Page 6-7, Table 6-3 (Replaceable Parts). Change the part number
of the A3 Assembly from ‘'03435-66803"" to
**03435-66503"".

Page 7-4, Paragraph 7-40. Change the part number of
A1Q101 in the second sentence of the paragraph from
**1855-0449" to *'1855-0469"".

Pages 8-29. 8-31, B-33, and 8-37. Do the following changes
on the compenent locator (on apron pages).

Change the A1 Assembly part number from
“03466-66501"" to ''03466-66577".

Change the reference designation of ’'R210'" to “R120""
Change the reference designation of *'C112"’ to *’C100"
Pages 829, 8-31, 8:33, 8.5, and 8-37. Change the A1l
Assembly part number on Schematics 1, 2, 3,4, and 6
from ''03466-66501 or 03466-66516'° to
**03466-66577"".

Page 8-29, Schematic 1. Do the following changes on the
schematic:

Add 1A DC ADJ.”" to variable resistor R660.
Connect the DT path to R128 instead of U102(21).

Page 8-31, Schematic 2. Do the following changes on the
schematic.

Qn the apron page, add the following components to the
Component Locator table.

Component | Lecation

cii2 G,H1
R120 E,F1

Change the value of R108 from ““6.98K"" to “'4.99K"".

15 April 1984

Page 8-35, Schematic 4. Do the following changes on the
schematic.

Change the A4 Assembly part number from
**03466-66504"" to "“03466-66514°".

Change the A2 Assembly part number from
**03466-66502"* to ''03466-66578"".

Page 8-29, Schematic 1. Do the following wire color ccde
changes on the schematic.

Change Color Code
Locetion From | To
DC Path 5 1
$2(7) 7 1
s2(11) 9 2

Page 6-31, Schematic 2. Change the color ccde of the wire
connected at U102(15) and frem "'8°" to **1°".

Page 8-33, Schematic 3. Change the color code of the wire
connected at U402(301 from 8" to 1",

CHANGE NO. 1. Applies to ALL Serial Numbers

in the table from No. 11067A to No. 34118A.

Page 1.5, Table 1-4 (Accessoriesl. Chenge the "*Test lead kit"”

Page 6-6, Table 6-3 (Replaceable Parts). Add the following part
number to the table:

Reference HP Part | ¢

inti
Desi 0 Dascription

A2DSM1 thru DSM5 | §180-0234| 9| 5 Displays with same
Brightness Code

CHANGE NO. 2. Applies to Serial Numbers 1716A19896 and ebove
Pages 8-29, 8-31, 8:33, and 8-37. Change the wiring and wire

color codes on the component locators as shown in Figure
Cc-1.

Supplement A for 03466-90003
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CERTIFICATION

Hewlet1-Packard Company certifies that this product met its published specifications at the time of shipment from
the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States 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 instrument product is warranted- against defects in materials and workmanship for a period
of one year from date of shipment [,except that in the case of certain components listed in Section 1 of this manual,
the warranty shall be for the specified period]. During the warranty period, Hewlett-Packard Company will, at its
option, either 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 all shipping charges, duties, and taxes for products returned to -hp- from another country.

Duration and conditions of warranty for this instrument may be superceded when the instrument is integrated into
(becomes a part of) other -hp- instrument products.

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 specifica-

tions for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICUI. AR 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 Hewlet-Packard products.

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

A 3/11/83
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SAFETY SUMMARY

The following general safety precautions must be observed during all pheses of operation, service, and repair of this instrument.
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standerds of design,
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability for the customer's failure
to comply with these requirements. This is a Safety Cless 1 instrument.

GROUND THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DO NOT OPERATE A DAMAGED INSTRUMENT

Whenever it is possible that the safety protection features built into this instrument have been impaired,
either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not
use the instrument until safe operation can be verified by service-trained personnel. If necessary, return
the instrument to a Hewlett-Packard Sales and Service Office for service and repair to ensure that safety
features are maintained.

DANGEROUS PROCEDURE WARNINGS

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

| WARNING I

Dangarous voltages, capable of causing death, ara present in this instrument. Use extreme cau-
tion when handling, testing, and adjusting.

iii




SAFETY SYMBOLS

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

i
@

[ warNING )
iEcwnoni

NOTE:

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

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-
dicate the terminal which must be connected to ground before
operating equipment.

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.

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

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
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. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.

iv
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This section contains general information concern-
ing the -hp- Model 3466A Multimeter. Included is an in-
strument description, specifications, information about
instrument and manual identification, option and ac-
cessory information, and safety considerations.

1-3. DESCRIPTION

1-4. The -hp- Model 3466A is a 4% digit, seven function,
autoranging multimeter. The functions are AC or DC
Voltage, AC or DC Current, AC + DC Voltage, AC +
DC Current and Ohms. All seven functions have
manually sclectable ranges. AC Voltage, DC Voltage, AC
+ DC Voltage and Ohms functions may also be
automatically ranged by pressing the AUTO pushbutton.
Throughout the remainder of this manual, the -hp- Model
3466A Multimeter will be referred to as Multimeter.

1-5. SPECIFICATIONS

1-6. Specifications for the Multimeter are listed in
Table 1-1. These specifications are the performance
standards or limits to which the Multimeter can be tested.
Any changes in these specifications due to manufacturing
changes, design or traceability to the National Bureau of
Standards will be covered by an errata or change sheet.
These specifications supcrsede any prior published

e LR

specifications. Supplemential information in Table 1-2 is
provided to describe general operating characteristics.

1-7. INSTRUMENT AND MANUAL IDENTIFICATION

1-8. Hewlett-Packard uses a two-section serial number.
The first section (prefix) identifies a series of instruments,
The last section (suffix) identifies a particular instrument
within the series. A letter between the prefix and the suffix
identifies the country in which the instrument was
manufactured. The manual is kept up-to-date at all times
by means of a change sheet which is supplied with the
manual. If the serial number of your instrument differs
from the one on the title page of this manual, refer to

the change sheet supplied with the manual. All correspon-
dence with Hewlett-Packard should include the complete
serial number.

1-9. OPTIONS

1-10. Table 1-3 lists the option available for the
Multimeter.

1-11. The option label affixed to the rear of the
Multimeter identifies the line voltage for which the in-
strument is wired. This operating voltage can be changed
by following the procedure outlined in Section V (Power
Requirement Modification Instructions). If the line
voltage option is changed, the option label should also
be corrected to reflect the new configuration.

NOTE

Option 001 Multimeters can be converted to
standard instruments by adding the battery
and charger circuitry. The Battery/Charger
kit to convert the instruments can be ordered
under Part Number 03438-80001.

1-12. ACCESSORIES

1-13. The accessories available for use with the
Multimeter are listed in Table 1-4.

1-14. SAFETY CONSIDERATIONS

1-15. This Operating and Service Manual contains cau-
tions and warnings alerting the user to hazardous
operating and maintenance conditions. This information
is flagged by a caution or warning heading and/or the
symbol A\ . The /A symbol appears on the front panel
and is an international symbol meaning “‘refer to the
Operating and Service Manual”. This symbol flags
important operating instruction located in Section II1. To
ensure the safety of the operating and maintenance
personnel and retain the operating condition of the
instrument, these instructions must be followed.

1-1



General Information

Model 3466A

Table 1-1. Specifications

DC VOLTMETER

Accuracy: (for 1 year at 23°C £ 5°C):

Range Max. Display Accuracy

20mVv +19.999mV | =(.05% of reading + 3 digits)

200mV +199.98mV +{.04% of reading + 2 digits}

2v +1.9998v +{.03% of reading + 1 digit}

2ov +19.999V ={.03% of reading + 1 digit)

200v +199.98v =+(.03% of reading + 1 digit)

1200v | =1198.9v <700V, +(.035% of reading + 1 digil
1200V +1199.9v >700V, :1.055% of reading + 1 digit)

Maximum Input: + 1200V (dc + peak ac).

Ranging: Automatic or Manual.

Input Type: Floating {500V max. from COM to earth ground).
Input Resistance: 10M{! + 0.5% (all ranges).

Sensitivity: 14V on the 20mV range.

Polarity: Automatically sensed and displayed.

Response Time: <0.7 seconds to within 1 digit of final value
on one range. Add 0.8 seconds for each range change.

Temperature Coefficient: + (.003% of reading + 0.15
Digits)/°C (0°C 1o 18°C and 28°C to 55°C).

Normal Mode Rejection: >54dB at 50/60HZ + 0.1%.

Eftective Common-Mode Rejection: = 140dB at dc; 120dB at
50/60Hz = .1% (1k{l imbalance).

AC VOLTMETER (TRUE RMS)

AC Converter: True RMS

Range Max. Dispiay
200mvV 199.99mV
2v 1.999v
20V 19.999v
200V 199.99v
1200V 1199.9v

Accuracy: (for 1 year at 23°C = 5°C and at > 1900 digits):

Frequency Accuracy (ail ranges)
20 Hz — 30 Hz + (2% of reading + 50 digits)
30 Hz — 50 Hz + (1% of reading + 30 digits)
50 Hz — 20kHz +(0.3% of reading + 20 digits)
20kHz — 50kHz + 1% of reading + 40 digits)

50kHz — 100kHz +(2% of reading + 150 digits)

Maximum Input: 600Vdc or 1700 (dc + peak ac), 107V Hz.
Ranging: Automatic or Manual.

Input Type: Floating {500V max. from COM to earth ground).

Input Impedance: Resistance: 2M ochms +1.5%
Shunt Capacitance: <75pF

Sensitivity: 10pV on the 200mV range.

Response time: <4.5 seconds to within 4 digits of final value
on one range. Add 1.2 seconds for each range change.

Temperature Coefficient: (0°C 1o 18°C and 28°C to §5°C):

Frequency l Temperature Coefficient (all renges)

20Hz to 30Hz and
50kHz 1o 100kHz

30Hz to 50Hz and
20kHz to 50kHz

50Hz to 20kHz

+(.05% of reading + 15 digits)/°C
+(.05% of reading + 2 digits)/°C

+{.03% of reading + .5 digits)/°C

Maximum Crest Factor: 4 to 1

OC + AC VOLTMETER (TRUE RMS)

Range Max. Display
200mv 199.99mv
FAY 1.9999v
20V 19.999v
200V 199.99v
1200V 1199.9Vv

Accuracy: (for 1 year at 23°C + 5°C and at > 1900 digits):

DC + 20 Hzto 50kHz | +(1% of reading + B0 digits)

DC + 50kHz to 100kH:z +(2% of reading + 200 digits)

Maximum Input: 1200Vdc or 1700V (dc + peak ac), 107VHz
Ranging: Automatic or Manual.
Input Type: Floating (500V max. from COM to earth ground).

Input Impedance: Resistance: 2ZM ohms + 1.5%
Shunt Capacitance: <75pF

Sensitivity: 104V on the 200mV range.

Response Time: < 4.5 seconds to within 4 digits of final value on
one range. Add 1.2 scconds for each range change.

Temperature Coefficient: (0°C to 1B°C and 28°C to 55°C):

Temperstura Ceefficient

Frequency "For all rengns except 200mV

DC + {50Hz to 20kHz)

DC + {30Hz to 50Hz and
20kHz to 50kHz)

DC + {20Hz to 30Hz and
50kHz to 100kHz)

*Add 5 digits/°C for the 200mV range.

£1.03% of reading + 6 digits}/°C
+{.05% of reading + 6 digits)/°C

+1.05% of reading + 10 digits)/°C
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Table 1-1. Specifications (Cont'd)

DC AMMETER Input Type: Floating (500V max. from COM to earth ground).
Accuracy: (for 1 year at 23°C 2 5°C): Input Protection; 2A, 250V Fuse.
l l Shunt Sensitivity: 10nA on the 200xA range.
Range Max. Display | Resistance Accur
v i Temperature Coefficient: (0°C to 18°C and 28°C to 55°C):

200uA 19999, A | 10000} | +(.07% of reading + 2 digits)

2mA 1.9999mA | 1000 +{.07% of reading + 2 digits) )

20mA | 19.999mA | 100 | £(.07% of reading + 2 digis) Ranga | Temperature Coefficiant

200mA | 199.99mA | 112 +(.15% of reading + 2 digits)

2000mA | 1999.9mA | 0.1 | £{.5% of reading + 2 digits) 200uA thru 200mA +{.03% of reading + .5 digits)/°C
2000mA +{.04% of reading + .5 digits)/°C

Maximum Input: + 2 Amps from =250V Source.

Ranging: Manual only. Maximum Crest Factor: 4 to 1

Input Type: Floating {S00V max. from COM to earth ground). Voltage Burden:

Sensitivity: 10nA on the 200xA range.

Ranga Max, Burden at Full Scala
Polarity: Automatically sensed and displayed.
200pA thru 20mA <220mV rms
Temperature Coefficient: (0°C to 18°C and 28°C to 55°C): 200mA <240mV rms
2000maA <600mV rms

Range | Temparatura Coefficient
DC + AC AMMETER (TRUE RMS)

200pA thru 20mA
200mA thru 2000mA

+{.004% of reading + .15 digits)/°C
+1.01% of reading + .15 digits}/°C

Ranga ' Max. Display

Volitage Burden: 200uA 199.99,A
2mA 1.9999mA
Renge | Max. Burden at Full Scale 20mA 19.999mA
200mA 199.99mA
2004A thru 20mA <220mV 2000mA | 1992.9mA
200mA <240mV
2000mA I <600mv Accuracy: (for 1 year at 23°C = 5°C
AC AMMETER (TRUE RMS)
R Freque Acc
Range , Max. Display e I i ] ki
200pA thru | DC + 20Hz to | £(1.5% of reading
200A 199.99,A 2000mA 10kHz + 80 digits)
2mA 1.9999mA
20mA 19.999mA
200mA | 199.99mA Minimum Display: 1900 digits.

2000mA 1999.9mA
Maximum Input: 2 Amps rms from <250V rms source.

Sinewave Accuracy: (for 1 yearat23°C + 5°Cand at > 1900 Ranging: Manual only.

digits):
input Type: Floating (500V max. from COM to earth ground).
Rangs | Fraquancy Accuracy " g

Input Protection; 2A, 250V Fuse.
200xA thru 200mA | 20Hz to 30 Hz | =(2% of reading + 50 digits)

30Hz to 10kHz | +1.9% of reading + 35 digits) Sensitivity: 10nA on the 200uA range.
2000mA 20Hz to 30 Hz | (2% of reading + 50 digits)
30Hz to 10kHz | £(1.2% of reading + 20 digits} Response Time: <4.5 seconds to within 4 digits of final value.
N . e
Minimum Display: 1900 digits. Te‘rgggr:;u;easge::l‘:aeznet;cﬂ_-t 60236‘“ 8:: reading + 20 digits/°C

Maximum input: 2 Amps rms from <250V rms source.

Ranging: Manual only. Maximum Crest Factor: 4 to 1
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Table 1-1. Specificetions (Cont'd)

Voltage Burden:

Range Max. Burden st Full Scale
200pA thru 20mA <220mV rms
200mA <240mV rms
2000mA <600mV rms

OHMMETER

Accuracy: (for 1 year at 23°C + 5°Ck

Valtage ot | Gutpmn

Range | Max. Display | 10000 Digins Aceeracy

200 19.9984 Smv 5mA = (.08% of reading + 2 digits)

2000 | 195.890 | 500mv | 5mA | 21.0B% of reading + 2 digits)
za |1se80n | v ImA | 21.03% of reading + 1 digit)
20k | 19.990x0 | 1V 100uA | £1.03% of reading + 1 digit}
200ka} 199.90x0 | 1V 104A | 21.03% of reading + 1 digit}
2mo | 19s9.8xa | v 1,4 21.04% of reading + 1 digit

20M0 | 19.995M0| 1V £(.15% of reading + 1 digit)

Ranging: Automatic or Manual.

Input Configuration: 2 wire with lead zero (700mf{} adjustment
range on the 201! and 200 ranges only).

Sensitivity: 1m{l on the 201! range.

Output Voltage: <5 volts dc.

Overload Protection: 350V (dc + peak ac).

Temperature Coefficient: (0°C to-18°C and 28°C to 55°C):

Range | Temperature Coefficlent
200 thru 2MQ | +£(.002% of reading + .05 digitsl/°C
20MQ +(.01% of reading + .1 digits)/°C

Rasponse Time: < 1.1 seconds to within 1 digit of final value on
one range. Add 0.8 seconds for each range change.

DIODE TEST
(k.
(2k0).

Function: -p}
Range: -p}
Test Current: 1mA £ 1.5%.

Maximum Measureable Voltage Drop: 1.9999 voits.
Overioad Protection; 350V (dc 2 peak ac).

Table 1-2. General Information

GENERAL
Display: 7 segment RED 0.3 inch high LED's.
Function and range annunciation.
Reading Rate: 2.4 - 4.7/sec. depending on input level.
A-D conversion: Dual slope.
Integration Time: 100 msec.

Ranging: Automatic or manual in acV, dcV, acV + dcV and
Ohms. Manual only in acl, dcl and acl + dcl.

Storage Temperature: (- 55 to +75)°C; (- 55 to 65)°C with
batteries.

Operating Temperature: (0 to 55)°C.

Humidity: 0-95% RH at 40°C.

Power: AC line; 48 - 440Hz 86 - 106V Opt. 100
104-127V Opt. 115
190 - 233V Opt. 210

208 - 250V Opt. 230

Battery: 5 hours minimum continuous operation. Recharge
Time: 16 hours operating 12 hours non-operating. 1.5 hour,
recharge provides 3 hours of continuous use.

Maximum Power Dissipation: 9 watts — with battery charger.
4 watts — AC only.

Configuration: 3466A Std, Streamlined portable case with
handle, ac line power. Rechargeable batteries, and recharger
included.

3466A Option 001, Streamlined portable case, as ac line power
only.

Dimensions: 3466A: 23.81 cm (9 3/8"') wide x 9.84 cm (3 7/8""}
high x 27.62 cm (10 7/8"'} long.

Weight: 3466A: 2.77 kg (6 Ibs 2 0z.)
3466A Option 001: 1.98 kg (4 lbs 6 o0z.}
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Table 1-3. Options

Standard

Option 001

Option 002
Option 100
Option 115
Option 210
Option 230
Option 910

Streamlined portable case with handle. AC
line or rechargeable battery operation with
battery charger included.
Streamlined portable case with handle. AC
line operation only.
Rack Mount case AC line operation only.
86-106Vac 48-440Hz 9 Warts (Standard)
104-127Vac 48-440Hz 9 Watts (Standard)
190-233Vac 48-440Hz 9 Watts (Standard)
208-250Vac 48-440Hz 9 Watts (Standard)
An additional Operating and Service Manual.

General Information

Table 1-4. Accessories

11002A
11003A
110968

34110A
34111A
34112A
11067A

Test leads (dual banana to dual alligator).

Test leads dual banana to probe and alligator.
RF Probe 10kHz to 700MHz, use only 10V

and 100V dc ranges.

Soft vinyl carrying/operating case.
High voltage probe, 40kV dc.
Touch - Hold, input probe.

Test lead kit.




Installation Model 3466A
250V 250V 260 vV
OPERATION OPERATION OPERATION
T
SN
PLUG*: SEV 1011.1858-24507
PLUG*®: CEET-V11 PLUG*®: CEE22-V1 PLUG*: DHCA 107 TYPE 12
CABLE*: HP B120-1682 CABLE*: HP B120-1B60 CABLE®: HP B120-2856 CABLE®: HP B120-2104
126V - BA** 260V 280V 260V -8A°" 126 V- BA*"
OPERATION OPERATION

PLUG": NEMA 1-16P
CABLE®: HP B120-0BB4

PLUG®: NZSS 18B/AS C112
CABLE*: HP B120-08886

PLUG®: BS 1363A
CABLE": HP B120-1703

PLUG*": NEMA G-15P
CABLE*®: HP B120-0658

bR

PLUG": NEMA B-15P
CABLE®: HP 81201621

STD-B-4186 (Rev.)

*“The numbar shown for the plug Is the industry identifier for the plug only.

The number shown for the cable is an HP part number for s complete cable including the plug.

**UL listed for use in the United States of America

2-0

Figure 2-1. Power Receptacles



SECTION i
INSTALLATION

2-1. INTRODUCTION

2-2. This section contains information and instructions
for the installation and shipping of the Multimeter,
Included are initial inspection procedures, power and
grounding requircments, environmental information, and
instructions for repackaging the instrument for shipment.

2-3. INITIAL INSPECTION

2-4, This instrument was carefully inspected both
mechanically and clectrically before shipment. 1t should
be frec of mars or scratches and in perfect clectrical order
upon receipt. To confirm this, the instrument should be
inspected for physical damage. Electrical performance
should be tested using the performance test outlined in
Section 1V. If there is damage or deficicncy, see the
warranty inside the front cover of this manual.

2-5. POWER REQUIREMENTS

2-6. The Multimeter can be operated from any one of
the ac power sources listed in Table 1-2. Before connect-
ing the instrument to ac power, verify that the ac power
source matches the power requirement of the instrument
as marked on the option label affixed to the rear of the
instrument. If the instrument is incompatible with the

o Fan s Qansimes U Frae Daciiae

available power source, refer to Section V for Power
Requirement Modification instructions.

2.7. ENVIRONMENTAL REQUIREMENTS

2-8. To meet and maintain the specifications listed in
Table 1-1, the Multimeter must be operated within an
ambient temperature range of + 18°C to +28°C (64°F
to 82°F). The instrument may be operated within an
ambient temperature range of 0°C to +55°C (32°F to
131°F) with less accuracy.

| WARNING l

To help minimize the possibility of electrical
fire or shock hazards, do not expose this in-
Strument 1o rain or excess moisture.

2-9. REPACKAGING FOR SHIPMENT

2-10. The following paragraphs contain a general guide

for repackaging the instrument for shipment. Refer to
Paragraph 2-11 if the original container is to be used; 2-12
if it is not. If you have any questions, contact your ncarest
-hp- Sales and Service Office (See Appendix A for office
locations).

NOTE

If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to
the instrument identifying the owner and in-
dicating the service or repair to be accomplish-
ed. Include the model number and full serial
number of the instrument. In any cor-
respondence, identify the instrument by model
number and full serial number.

2-11. Place instrument in original container with ap-
propriate packing material and seal well with strong tape
or metal bands. If original container is not available, one
ca;'lrbe purchased from your nearest -hp- Sales and Service
Office.

2-12. If original container is not to be used, proceed as
follows:

a. Wrap instrument in heavy paper or plastic before

placing in an inner coentainer.
b. Place packing material around all sides of instru-
ment and protect fromt panel with cardboard strips.

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

2-13. POWER CORDS AND RECEPTACLES

2-14. Figure 2-1 illustrates the plug cap configurations
that are available to provide ac power to the Multimeter.
The -hp- part number shown directly below each plug cap
drawing is the part number for the power cord set equip-
ped with the appropriate mating plug for that receptacle.
The appropriate power cord should be provided with each
instrument. However, if a different power cord set is
required, notify the nearest -hp- Sales and Service Office
and a replacement cord will be provided. The instrument
ac power input receptacle and cord set appliance coupler
meet the safety specifications set by the International
Commission on Rules for the Approval of Electrical
Equipment {(CEE 22).

2-1
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FUNCTION ﬁ
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POWIR =V =~V —mA ~mA &l}

POWER ON/OFF SWITCH. SWITCHES MULTIMETER
POWER ON OR OFF. BATTERIES ARE BEING RE-
CHARGED WHENEVER AC LINE VOLTAGE IS CON-
NECTED REGARDLESS OF THE POWER SWITCH
POSITION. THE CHARGE RATE, HOWEVER, 1S MUCH

FASTER WITH THE POWER SWITCH IN THE OFF
POSITION.

FUNCTION SWITCHES: USEC TO SELECT THE SEVEN MULTIMETER
FUNCTIONS.

@ DC VOLTAGE FUNCTION SWITCH.
@ AC VOLTAGE FUNCTION SWITCH.
NOTE

7O OBTAIN THE dcV + acV FUNCTION, DEPRESS
SWITCHES @ AND SIMULTANEQUSLY.

@ DC MILLIAMPERES FUNCTION SWITCH.
(5) AC MILLIAMPERES FUNCTION SWITCH.

NOTE

TO OBTAIN THE dcmA+acmA FUNCTION,

DEPRESS SWITCHES AND
SIMULTANEOUSLEY. @ @

@ KILOHMS FUNCTION SWITCH.
NOTE
FOR DIODE TEST, PRESS THEKQ { —p— | RANGE.

MANUAL RANGE SWITCHES: USEQ TO SELECT INPUT MEASURE-
MENT RANGES.

® 20 MILLIVOLT (DC) AND 20 OHM RANGE SWITCH.

200 MILLIVOLT, MICROAMP AND OHMS RANGE
SWITCH.

fm\m .nva a

S

DESCRIPTION

RANGE
1200V MO vn]
20 200 2000 O

2 VOLT, MILLIAMP AND KILOHM RANGE AND DIODE
TEST SWITCH.

20 VOLT, MILLIAMP AND KILOHM RANGE SWITCH.
200 VOLT, MILLIAMP AND KILOHM RANGE SWITCH.

1200 VOLT, 2000 MILLIAMP AND KILOHM RANGE
SWITCH.

20 MEGOHM RANGE SWITCH (OHMS ONLY).

AUTO RANGE SWITCH . AUTOMATICALLY SELECTS
RANGE FOR BEST RESOLUTION WHEN AC VOLTS, DC
VOLTS, OR OHMS FUNCTIONS ARE SELECTED.

INPUT TERMINALS.

COM INPUT TERMINAL: COMMON TERMINAL FOR ALL
MEASUREMENTS FUNCTIONS.

AMPS INPUT TERMINAL : USED IN CONJUNCTION WITH
THE COM TERMINAL FOR MEASURING AC AND DC
CURRENT.

® @ @69@6 ©

VOLTS/OHMS INPUT TERMINAL: USED IN CONJUNC-
TION WITH THE COM TERMINAL FOR MEASURING
AC/DC VOLTAGE AND OHMS.

®

FUNCTION/RANGE ANNUNCIATORS.

DISPLAY FIVE SECTION LED READOUT LEFT SECTION
@ DISPLAYS + 1. RIGHT FOUR SECTIONS ARE 7
SEGMENT.

@ OHMS ZERO ADJUSTMENT FOR 20 OHM AND 200
OHM RANGES.

DC MV ZERO ADJUSTMENT (BACK PANEL: SEE FIGURE
3-14) COMPENSATES FOR THERMAL VOLTAGE
ERRORS.

Figure 3-1. Description of Controls and Connectors

3-0



SECTION il
OPERATING INSTRUCTIONS

3-1. INTRODUCTION

3-2. This section contains instructions for operating the
Multimeter. Measurements of ac and dc voltage, ac and
dc current, and ohms are discussed. A description of the
controls and connectors is given in Figure 3-1.

| WARNING I

To prevent potential electrical or fire hazard,
do not expose the Multimeter or its accessories
to rain or moisture.

3-3. AC Operation

3-4. Before connecting the Multimeter to ac power, verify
that the ac power source matches the power requirements
of the Multimeter as marked in the option label affixed
to the rear of the instrument. If the instrument is incom-
patible with the available power source, refer to Section
V of this manual for power requirement modification in-
structions. After this verification, connect the proper ac
power to the instrument and press the ON button. The
instrument is ready for use.

3-5. Battery Operation

3-6. Recharging the Battery. Before operating the
Multimeter in the Battery Mode, ensure that the battery
is charged. Connect the Multimeter to the proper ac line
voltage and allow 12 hours for a full recharge with the
POWER switch off (out). This provides a minimum
operating time of 8 hours. A 1.5 hour recharge (instru-
ment off) will allow an operating time of 3 hours.
Operating the instrument with the proper ac line voltage
connected and POWER switch on, provides a full bat-
tery recharge in 16 hours.

NOTE

Repeated partial charge cycles may result in
a temporary loss of battery capacity. Normal
capacity can be restored by fully charging the
battery.

3-7. Low Battery Yoltage. The Multimeter will operate
in Battery Mode when the battery voltage is greater than
5.6V. This voltage is measured through the access hole
on the bottom of the Multimeter. To accomplish this, per-
form the following procedure:

a. Disconnect ac line voltage.
b. Select dcV function and 20V range.

c. Insert the V - {2 test probe into the access hole as
shown in Figure 3-2.

Figure 3-2. Battery Voltage Access Hole

3-8. If the battery voltage drops below 5.6 volts, the
Multimeter will automatically stop operating (blank
display) to prevent damage to the battery. If this occurs,
recharge the battery.

3-9. If the display has blanked due to low battery voltage,
and there is a requirement to make one or two more
measurements before recharging the battery, set the
POWER switch to OFF for approximately 15 minutes
and the make the measurement. This allows the battery
to partially rejuvenate.

3-10. Overload|/Overrange/lmproper Function Indication

3-11. Figure 3-3 shows the display indication during
overload, overrange, or an improper switch setting.

[ Jofc] T |

Figure 3-3. Overload Indication




Operating Instructions

3-12. Table 3-1 lists improper switch combinations.

Table 3-1. Improper Switch Combinations

Function Range
TV MO
20
~V mv.,} M
20 20
= V+ ~V mv.00 MO
20 20
- mA mv,0 MO Auto
20 20
~mA mv.Q MO Auto
20 20
T mA + ~mA | mV.Q MQ Auto
20 20

3-13. Auto

3-14. Depressing the AUTO switch with acV, dcV, acV
+ dcV or k2 function selected sets the Multimeter in an
automatic ranging mode, In this mode the Multimeter will
uprange if the display reading increases above (+)or (~)
[0 T9T919T19] and downrange if the display
decreases below (+)or(—) [__J1]8]0]0]
These numerical autoranging points are irrespective of
decimal placement. The difference between the two
autoranging points is called autoranging hystersis. Figure
3-4 shows the autoranging points of ac voltage measure-
ment from O to 1200 Vac. Autoranging in other
Multimeter functions is similar.

g 3
: § g §
; : : !
' 1 1 ]
o
2000 \ | I *
& 200 N X ! Lolw
E 20 : ! Leln
2 ! el
0.2 Lol
> z > § E 3'&'
g S N B S
INPUT LEVEL (Vec & AC + DC) [ererr—
# = DOWNRANGE POINT = UPRANGE POINT

Figure 3-4. Multimeter Autoranging

3-15. To release the AUTO switch depress one of the

MANUAL RANGE switches.
3-2
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3-16. Input Terminals

3-17. VQ (Volts/Ohms). The VQ terminal is the high ter-
minal for ac and dc voltage measurement. For ohms
measurements, it is the positive (+) terminal.

3-18. COM (Commeon). The COM terminal is used for
all five Multimeter functions. It is the negative (~) ter-
minal for ohms measurements and it is the Jow terminal
for ac and dc voltage and current measurements.

A !Ecnunon;

To avoid possible damage to the Multimeter
circuitry, the voltage between COM and
{earth ground) must not exceed + 500 Vdc.

3-19. A (Amps). The A terminal is the high terminal for
ac and dc amps measurements. There is a 2 amp input
protection fuse in series with this terminal.

YT YYYYYY

A\ fCAuTION3

FUVEVVETETYA

The current function is protected by a fuse of
250 V rdting. To avoid damage 1o the
Multimeter, current sources having open cir-
cuit voltages greater than 250 V (dc + peak
ac) must not be connected to the A famps) in-
put terminal.

3-20. DC Voltage Measurements

To avoid possible damage to the Multimeter
circuitry, the dc input voltage must not exceed
1200 V (dc + peak ac).

3-21. Procedure
a. Depress —== V (dc Volts).

b. Depress proper manual range (200 nV to 1200 V)
or depress AUTO for automatic range selection.

NOTE

Thermal voltages from lest lead connections
and measurement circuits are cancelled by set-
ting the Multimeter to the 20 mV range, short-
ing the test leads together and adjusting the
—==mV Zero (back panel) for a Multimeter
reading of 0.000 mV.

¢. Connect test leads from the Multimeter V@ (high)
and COM (low) terminals to the voltage under test as
shown in Figure 3-5.
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Figure 3-5. DC Voltage Measurements

3.22. AC Voltage Measurements

A feamend

To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not exceed
600 Vdc or 1700 V (dc + peak ac).

3.23. Procedure
a. Depress ~V (ac volts).

b. Depress proper manual range (200 mV to 1200 V)
or depress AUTO for automatic range selection.

c. Conncct test leads from the Multimeter VQ (high)
and COM (low) terminals to the voltage under test as
shown in Figure 3-6.

AC VOLTAGE
SOURCE

Figure 3-6. AC Voltage Measurement

d. The value displayed with a shorted input represents
the true rms value of internal circuit noise in the
multimeter. An offset of 100 counts will not, however,
introduce a 10% error into a 1000 count reading. Using
the definition of rms, the displayed reading would be the
square root of the sum of the squares:

rms = \/ (1000)2 + (1002 = 1005

The error introduced is 5/1000 which is 0.5%.

Operating Instructions

e. The accuracy specification are not valid for inputs
of less than 1900 digits (less than 9.5% of full scale).

3-24. True RMS (dc + ac) Voltage Measurements

A !Ecwnou}

To avoid possible damage to the multimeter
circuitry, the input voltage must not exceed
1200 Vdc or 1700 V (dc + peak ac).

3-25. Procedure

a. Depress ===V and ~V simultaneously.

b. Depress the proper manual range (200 mV to
1200 V) or auto for automatic range selection.

¢. Connect test leads from the multimeter VQ (high)
and COM (low) terminal to the Voltage under test as
shown in Figure 3-7.

~ )
INPUT [
v-0 AC VOLTAGE
Ae_f_.._f—- SOURCE
COM

re ___| oc voutace
&

oK SOURCE

9

A

i

Example

1oV
v BATTERY

AC—l

I8 300
a8 v
Ay

1

2

J ==l

L TR ]

1RMs = V(Vac)? + (Vdel?

TRMS = V 10° + 10?
TRMS = 14.141

Figure 3-7. True RMS (dc + ac) Voltage Measurements

3-26. DC Current Measurement
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A !Ecaunon;

The current function is protected by a fuse of
250 V rating. To avoid damage to the
Multimeter, current sources having open cir-
cuit voltages greater than 250 V (dc + peak
ac) musr not be connected to the A famps)
input terminal.

3-27. Procedure
a. Depress - mA (dc milliamperes).
b. Depress proper manual range (200 pA 1o 2000 mA).

¢. Connect test leads from the Multimeter A and COM
terminals in series with the current under test as shown

in Figure 3-8.

WPUT
V=0

y] -
)
4

-

M L CURRENT
e $ SOURCE

Figure 3-8. DC Current Measurements

3-28. AC Current Measurements

‘b
:;CAUHON}

The current function is protected by a fuse of
250 V rating. To avoid damage to the
Multimeter, current sources having open cir-
cuit voltages greater than 250 V (dc + peak
ac) must not be connected to the A (amps)
input terminal.

3-29. Procedure

a. Depress ~mA (ac milliamperes).
b. Depress proper manual range (200 pA to 2000 mA).

¢. Connect test leads from the Multimeter A and COM
terminals in series with the current under test as shown

in Figure 3-9,
34

Model 3466A

-

AC
P CURRENT

Figure 3-9. AC Current Measurement
3-30. True RMS (dc + ac) Current Measurements
3-31. Procedure
a. Depress == mA and ~—mA simultaneously.
b. Depress proper manual range (200 mA to 2000 mA).
c. Connect test leads from the Multimeter A and COM

terminals in series with the current under test as shown
in Figure 3-10.

T
WNPUT
V-0
&o $
Com
Cr ‘
T
-

-

I

7 ")

LT

CORRENT CURRENT A
N URREN )
f SOURCE SOURCE '1

Figure 3-10. True RMS Current Measurement

3-32. Resistance Measurements

3-33. Ohms Zero. When making resistance
measurements using the 200 ohm and 20 ohm ranges, the
resistance of the test leads being used is nullified by using
the following procedure:

a. Short the test leads together.
b. Depress the 20 © range.
¢. Adjust the ohms zero potentiometer (sce Figure 3-14

for the potentiometer location) for a 0.000 reading on
the display.
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NOTE

Ohms zero is disabled in the 2K thru 20M
ranges.

3-34. Procedure
a. Depress kQ (kilohms).
b. Depress proper manual range (20 2 to 20 MQ).
c. Connect test leads from the Multimeter VQ(+)and

COM () terminals to the resistance under test as shown
in Figure 3-11.

Operating Instructions

com h A SINGLE
-

B oa
‘C,
—
2 ruse
J = i MULTIPLE
[R—
346EA-8-10

§;

I

Figure 3-11. Resistance Measurement
3-35. Diode Test

3-36. Diode and transistor junction voltage can be
measured using the following procedure:

a. Depress the - (k) function.
b. Depress -9+ (2 k) range.

c. Connect test leads across the diode or transistor as
shown in Figure 3-12.
NOTE
By selecting the kQ function and the 2 kQ
range, a I mA current source is provided.

The display is read directly in volts even
though the kQ annunciator will be lit.

The VU terminal is the positive (+) lead.

d. The display reading will represent the forward
voltage drop, measured in volts across the junctions (ap-
proximately 0.6 V for silicon and 0.3 V for germanium).

NOTE

Multiple PN junctions can be measured in
series if the cumulative voltage drop does not
exceed 1.9999 volts.

€. If the leads are reversed, an ‘“OL” reading will
typically be displayed.

Figure 3-12. Diode Test
3-37. Handle/Bail

3-38. The Multimeter display viewing angle is adjusted
by rotating the Handle/Bail to a convenient position as
shown in Figure 3-13.

PULL
TO
ROTATE

Figure 3-13. Handle/Bail Positioning
3-39. Option Decal

3-40. The option decal is affixed to the rear of the
Multimeter. An example is shown in Figure 3-14.

3-41. Information Decal
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3-42. The information decal shown in Figure 3-15 is af-
fixed to the underside of the Multimeter.

3-43. Amps Input Fuse Replacement
3-44. The amps input is protected by a 2A 250 V fuse,
-hp- Part Number 2110-0002. This fuse is easily replaced

using the following procedure:

a. Insert a coin or wide bladed screwdriver into the
slots of the A input terminal.

b. Press the color ring in and rotate it counterclockwise
1/3 turn.

Model 3466A

c. Remove and replace the blown fuse.

3-45. Multimeter Cleaning

1;cf AU'I’ION;
L

Do not allow cleaning solvents, flux remover,
or alcohol to come in contact with the
Multimeter.

3-46. The Multimeter case and from panel should only
be cleaned with a mild solution of soap and water and
a soft cloth.

P s

aa ~LINE & SERIAL NUMBER
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Figure 3-14. Option Decal and Dhms Zero Adjust

I:@II 3466ADIGITAL MULTIMETER
F HEWLET T-PACKARD
 (OHMS)

* VE5V = OPEN CIRCUIT

* PROTECTION *350v=
OR 250VRMS

* NZERO (200AND 2001tRANGES
ONLY)  LEAD RESISTANCE MAY
BE NULLED WITH FRONT PANEL
NZERD MAX NULL-700mD

TRUE RMS VOLTS

.y

200
2000
2x0}
20k0
200k}
2MD
20M0

107veHz
FREQ RANGE: 30Hz—100kHz

10 VeHz

I(CURRENT) (MANUAL RANGE ONLY)
. MAX INPUT:1.9999A

(< 250V SOURCE]) BANGE
=1 200pA

2a *+~ I TRUE RMS 2mA
FREQ RANGE 30Hz~10kHz 20mA
» =I+~I TRUE RMS 200mA
FREQ RANGE DC+(30Hz~10kH2)  2000ma
DEPRESS ™1 AND ~1
SIMULTANEQUSLY
FUSES
VALUE LOCATION

125mA/250Vv MAIN BOARD
287250V A INPUT
2A/250V BAT. BOARD

AUTO RANGE

L UP RANGE

~-LINE
CURRENT

DOWN RANGE
BATTCRY

1799 COUNTS

WARNING NO OPERATOR SERVICEABLE PARTS INSIOE REFER

MAX INPUT 600V =-0R 1700Vi(= + Pk~
<50 s TVHAY I'u'lAX,II'\IF'UTWEOOU:TDR 1700VI=4Pk~]
~< 51

FREQ RANGE: DC+I(30Hz-100k Hz)
DEPRESS~=V AND ~V SIMULTANEOUSLY

20000 COUNTS

NOTE® SHORTING COM TO A STOPS SAMPLING IN==V. ~V_ AND ==V 4~V FUNCTIONS

SERVICING TO TRAMED SERVICE PERSONNEL
—»}—(DIODE TEST)

1
* FUNCTION k02

s e «RANGE Zk{Hi¥—)

COMSOURCE «JztmA

* DIODE VOLTAGE

DROF DISPLAYED
= v (DC vOLTS)

SmA 50my
5mA 500mv
ImA v
100uA v
10uA v
1A v

100uA W IN VOLTS

MAXIMUM INPUT
120D.0V =

BATTERY
CHARGE TIME RUN TIME
PWR ON PWR OFF AT 25C
2.5 HR 15 HR 3HR
16 HR 12 HR 8HR

CONTINUOUS CHARGE WILL NOT HARM BATTERY
5.6=6.4v BAT. TEST BETWEEN RUBBER FEET

SAMPLE RATE “OL 'DISPLAY

OFF SCALE INPUT OR
IMPROPER SELECTION
OF FUNCTION AND
RANGE

5/SEC AT 0000

2/SEC AT 19999

Figure 3-15. Information Decal
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. This section of the manual has the 3466A°s Perfor-
mance Tests which are used to verify the specifications
listed in Table 1-1 (in Section I). Some of the Performance
Tests include two tests: a complete and abbreviated rest.
The complete test is used to verify the performance of
the 3466A and the abbreviated test is used to verify a
repair.

4-3. REQUIRED EQUIPMENT

44, The equipment required to do the Performance Tests
is listed in Table 4-1. If any of the required equipment
is not available, use substitute equipment that meets the
critical requirements listed in the table.

4-5. TEST CARDS

4-6. The Performance Test Cards are at the end of this
section to record the Performance Tests results. These
cards may be used as a permanent record and may be
reproduced without written permission from Hewlett-

Packard. Two sets of Test Cards are provided. One set
is used to record the complete Performance Test and the
other is used to record the Abbreviated Performance Test.

4-7. WARM-UP TIME

4-8. The 3466A must be warmed up for at least 15
minutes before doing any testing.

4-9. PERFORMANCE TESTS
4-10. The Performance Tests are separated as follows:

DC Voltmeter Accuracy Test - paragraph 4-11
AC Voltmeter Accuracy Test - paragraph 4-14
True RMS Voltmeter Accuracy Test - paragraph 4-17
DC Ammeter Accuracy Test - paragraph 4-20
AC Ammeter Accuracy Test - paragraph 4-23
True RMS Ammeter Accuracy Test - paragraph 4-26
Ohmmeter Accuracy Test - paragraph 4-29

AC Normal Mode Rejection Test - paragraph 4-32
AC Common Mode Rejection Test - paragraph 4-36
DC Common Mode Rejection Test - paragraph 4-40

Table 4-1. Required Test Equipment

Instrument Type

Required Characteristics

Recommended Maodel

DC Voltage Standard Output: 1mV to 1000V

Systron Donner

Accuracy: +0.02% Model M107
AC Calibrator/High Output: 10mV to 1000V Fluke Model
Voltage Amplifier Frequency: 20Hz to 100kHz 5200A/5215A

Accuracy: +0.1% (mid band)

Digital Multimeter

Accuracy: *.01%

-hp- Model 3468A

Meter Calibrator

Output: 1A
Accuracy: +0.1%

-hp- Model 69208

Electronic Counter

Frequency: 50Hz and 60Hz

-hp- Model 53B1A

DC Power Supply

Qutput Voltage: 0 to 20V
Output Current: 0 to 2A

-hp- Model 6294 A

Resistor Decade Box

Resistors: 1 ohm to 1M ohms
Accuracy: +0.005%

General Radio
Model GR1433-H

Resistors*

1 ohm +0.02%

10 ohm £0.01%
1k ohms +0.01%
10k ohms +0.01%
100k ohms +0.01%
1M ohms +0.01%
10M ohms +0.1%
22K ohms +1%

G.R. 1440-9601
G.R. 1440-9611
G.R. 1440-9631
G.R. 1440-9641
G.R. 1440-9651
G.R. 1440-9661
-hp- 0698-8194
-hp- 0757-1087

*G.R. = General Radio

4-1
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4-11. DC Voltmeter Accuracy Test

Model 3466A

Table 4-2. Abbreviated DC Voltmeter Accuracy Test

Test Limits
b""'.’"‘ Dcstw“
{CAUTIONS Range Output High Low
To avoid possible damage to the Multimeter 20mv +19mV +19.013mV | +18.988mV
circuitry, the dc input voltage must not exceed gSOmV - :S:Jnv - :99%8%\( - :B:éggucv
+ 1. + 1. + 1.
1200V (dc + peak ac). 20v +18V +18.007v | +18.993v
20V -19v -19.007V -18.993V
4-12. Equipment Required. The DC Standard (Systron 200V + 190V +190.07V +189.93V
Donner Model M107). 1200V + 1000V + 1000.7V +999.4v
4-13, Test Procedure. The limits for the Abbreviated DC
Voltmeter Accuracy Test are listed in Table 4-2 and the Table 4-3. Complete DC Voltmeter Accuracy Test
limits for the Complete DC Volimeter Accuracy Test are 0C Standard Test Limits
listed in Table 4-3. Make sure the 3466A has been warmed R nm. "
up for at least 15 minutes. Do theé following: nge put igh Low
. 20mV -1mV -1 v | -0.997mv
a. Set the 3466A to the dc volts function and the " kY oAy | C S asemy
20mV range. +10mvV +10.008mV | +9.992mV
+19mV +19.013mV | +18.988mV
b. Connect a short across the V and COM input
terminals. 200mV | +19mV +18.03mV | +18.97mV
+50mV +50.04mV | +49.96mV
c. Use a small flat blade screwdriver to adjust the - 100mV - 100.06mV | -99.94mV
20mV ZERO ADJ on the rear panel (see Figure 3-14) for - 190mV -190.10mV | -189.80mV
a 0.000mV reading on the display.
2v -190mV -.1802v -.1898V
d. Connect the DC Standard to the 3466A’s input ter- :?O&W s 5%3;’\, :-‘; gggx
minals as shown in Figure 4-1. «1.8v +1.8007v | +1.8993V
e. Check the 3466A ranges as follows: 20V 1.0V +1.902V +1.898V
1. Refer to Table 4-2 or Table 4-3. Make sure the :?é?gv * ?g’ggl’v jg'gggx
3466A is set to the 20mV range (first range listed —18.0V - 19.007V -18.993V
in the **Range”’ column). +19.0V +19.007V +18.993V
2. Set the DC Standard output to the voltage level 200V - 18.0V 19.02V ~18.98V
shown in the “DC Standard Output”’ column of -50.0v - 50.03V -49.98V
the appropﬁa(e table. + 100.0V + 100,04V +99.96V
+190.0V +180.07Vv +189.93V
3. Check and make sure the 3466A is within the
limits shown in the ““Test Limits’’ columns of the 1200V | - ; gg,gx - ;gg,gx - ; gg_g:
H + . + . + .
:g:llﬁ; e::heck the ranges that follow in the same -+ 1000.0V 10007V +999.4V
DC STANDARD
SYSTRON DONNER MULTIMETER
MODEL M107 hp 346BA
° f ]
oonD O S
88 [
oooooooo o ooo o . QDDDDD DDDDDDDD O
\ w,
3456A-4~1

Figure 4-1. DC Voltmeter Accuracy Test
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4.14. AC Voltmeter Accuracy Test

To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not exceed
600V dc or 1700V (dc + peak ac).

4-15. Equipment Required. The AC Calibrator and
High Voltage Amplifier (Fluke Model 5200A/5215A).

4-16. Test Procedure. The limits for the Abbreviated AC
Voltmeter Accuracy Test are listed in Table 4-4 and the
limits for the Complete AC Voltmeter Accuracy Test are
listed in Table 4-5. Make sure the 3466A has been warmed
up for at least 15 minutes. Do the following:

a. Set the 3466A to the ac volts function.

b. Connect the AC Calibrator to the 3466A’s input ter-
minals as shown in Figure 4-2.

¢. Using the AC Calibrator, check the 3466A 200mV
to 20V ranges and part of the 200V range as follows:

1. Refer to Table 4-4 or Table 4-5. Make sure the
3466A is set to the 200mV range (first range listed
in the “‘Range"’ column),

2. Set the AC Calibrator output to the voltage level
and frequency shown in the *“AC Calibrator Out-
put” and *‘Test Frequency’ columns of the ap-
propriate table.

L1 9 iiamie Jwelw e ¥YaLs

limits shown in the ““Test Limits”” columns of the
table. Check the ranges that follow in the same
manner.

3. Check and make surc the 3466A is within the
?

¢. Using the AC Calibrator/High Voltage Amplifier

combination, check the 3466A 200V to 1200V ranges as
follows:

1. Disconnect the AC Calibrator from the 3466A.

2. Connect the High Voltage Amplifier to the
3466A.

3. Set the AC Calibrator output to the voltage level
and frequency shown in the **AC Calibrator Out-
put’” and *‘Test Frequency'’ columns of the ap-
propriate table.

4. Turn the High Voltage Amplifier on, and check
and make sure the 3466A is within the limits shown
in the ““Test Limits”’ columns of the table. Check
the ranges that follow in the same manner.

5. When all ranges are tested, turn the High Voltage
Amplifier off and disconnect it from the 3466A.

Performance Tests

Table 4-4. Abbreviated AC Voltmeter Accuracy Test

Test Limits
AC Calibrater Test
Range Output Frequancy High Low

200mvV 20mvV 20Hz 20.90mv 19.10mv
2v 1.9v 100kHz 1.9530v 1.8470v
20v v 200Hz 2.026Vv 1.974v
20v 2v 10kHz 2.026v 1.974v
20v 19v 200Hz 19.077v 18.923v
20v 19v 10kHz 19.077v 18.923v
20v 19v 100kHz 19.530V 18.470V
200v *190v 20Hz 194.30V 185.70v
1200v * 200V 10kHz 202.6v 197.4v
*Use High Volitage Ampilifier for these voitages

Table 4-5. Complete AC Voltmeter Accuracy Test

Test Limits
AC Celibreter Test
Renge Dutput Froquency High Low
200mv 20mv 20Hz 20.90mv 19.10mv
20mv 20kHz 20.60mv 19.40mV
20mv 50Hz 20.26mv 19.74mV
50mV 100kHz 52.50mv 47.50mv
50mv 10kHz 50.35mV 49.65mV
50mVv 30Hz 50.80mV 49.20mv
100mv 20Hz 102.50mv{ 97.50mV
100mv 20kHz 101.40mV | 98.60mV
100mv 50Hz 100.50mVv | 99.50mV
.190v 30Hz 192.20mv | 187.80mV
2v .2V 30Hz .2050v .1950Vv
1.9v 100kHz 1.9530v 1.8470V
1w 20kHz 1.0050V 9950V
20v v 20Hz 2.090v 1.910v
2v 200Hz 2.026v 1.974V
2v 30Hz 2,050v 1.950v
2v 50Hz 2.026Vv 1.974V
v 10kHz 2.026V 1.974V
sv 10kHz 5.035V 4.965V
5v 20kHz 5.090v 4,910V
19v 200Hz 19.077v 18.923Vv
19V 10kHz 19.077v 18.923v
19v 100kHz 19.530v 18.470Vv
200v 20v 10kHz 20.60V 19.40v
100V 50Hz 100.50Vv 99.50V
* 190V 20Hz 194.50v 185.70v
1200V *200v 10kHz 202.6v 197.4v
* 500V 30Hz 508.0v 492.0v
* 1000V 10kHz 1005.0v 995.0V
*Use High Voltage Amplifier for these voitages

I WARNING I

Use extreme care when checking the ac volts
ranges. Make sure all connections to the
3466A are correct before turning on the high
voltage source. When the tests are completed,
turn the high voltage off before disconnecting
any cables or test leads.

4-3
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AC CALIBRATOR/AMPLIFIER MULTIMETER
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Figure 4-2. AC Voltmeter Accuracy Test

4-17. True RMS Voltmeter Accuracy Test

!Ecaunoua

To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not exceed
600V dc or 1700V (dc + peak ac).

4-18. Equipment Required. The DC Standard (Systron
Donner Model M107) and AC Calibrator (Fluke Model

ENNAY
JZUUA).

4-19. Test Procedure. The limits for the Abbreviated
True RMS Voltmeter Accuracy Test are listed in Table
4-6 and the limits for the Complete True RMS Voltmeter
Accuracy Test are listed in Table 4-7. Make sure the
3466A has been warmed up for at least 15 minutes. Do
the following:

a. Set the 3466A to the dc + ac volts function by
simultaneously pressing the buttons for the dcV and acV
functions.

b. Disconnect the shorting bar (if so equipped) between
the output low and ground terminals of the AC
Calibrator.

¢. Connect the AC Calibrator and DC Standard to the
3466A as shown in Figure 4-3.

d. Use the DC Standard and AC Calibrator to check
the 3466A ranges as follows:

1. Refer to Table 4-6 or Table 4-7. Make sure the
3466A is set to the 200mV range (first range listed
in the ‘““Range’’ column).

4-4

2. Set the DC Calibrator output to the voltage listed
in the **DC Standard Output’’ column and set the
AC Calibrator output to the voltage and frequency
shown in the *“AC Calibrator Output/Frequency”’
columns of the appropriate table.

3. Check and make sure the 3466A is within the
limits shown in the **Test Limits’ columns of the
table. Check the ranges that follow in the same
manner.

P00 1 PR mR________ T

Tabie 4-6. Abbreviated True RMS Voitmeter Accuracy Test

AC Calibrator Tast Limits
DT Standard
Rango Output Output | Frequency High Low
200mV | 20mV 20mV | 20kHz 29.37mV | 27.20mV
20V 20V 20v 20kHz 28.64V 27.92v
200V 20v 20V 100kHz | 30.85V 25.72v

Table 4-7. Complete True RMS Voltmeter Accuracy Test

AC Calibrator

Test Limits
OC Standard

Rango Output Output | Froquoncy High Low

29.37mV | 27.20mV
72.217mV | 69.20mV
143.63mV| 139.20mV

200mv | 20mV 20mV | 20Hz
50mvV 50mV | 50Hz
100mV | 100mV| 20kHz

2v 200mV | 200mV| 100kHz | .3085V .2572v

EQO0mV | 500mV| 30Hz gJ2awv 6920V
1w 1w 10kHz 1.4363V [ 1.3920V
20V 2v 2v 20Hz 2.937V 2.720v
Y sV 50Hz 7.221V 6.920V
nov 0V 20kHr | 14.363V | 13.920V
200V 20V 20V 100kHz | 30.85V 25.72v
50V 50V 30Hz 72.29V 69.20V

100V 100V | '0kHz | 143.63V | 139.20V
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Figure 4-3. True RMS Voltmeter Accuracy Test
Table 4-8. Abbreviated DC Ammeter Accuracy Test

4.20. DC Ammeter Accuracy Test

4-21. Equipment Required. The following equipment is
required to do the test.

Digital Multimeter (-hp- Modcl 3468A)
DC Power Supply (-hp- Model 6294A)
Resistor 1 ohm +0.02%

(General Radio No. 1440-9601)
Resistor 10 ohms +0.01%

(General Radio No. 1440-9611)
Resistor 1k ohms +0.01%

(General Radio No. 1440-9631)
Resistor 100k ohms +0.01%

(General Radio No. 1440-9651)

4-22. Test Procedure. The limits for the Abbreviated DC
Ammeter Accuracy Test are listed in Table 4-8 and the
limits for the Complete DC Ammeter Accuracy Test are
listed in Table 4-9. Make sure the 3466A has been warmed
up for at least 15 minutes. Do the following:

a. Connect the 3466A to the power supply and Digital
Multimeter as shown in Figure 4-4.

b. Connect the 100k ohm +0.01% resistor in the Ra
position as shown in Figure 4-4.

¢. Set the 3466A to the dcA function and the 200pA
range.

Test Limits
Current Ra Mater
Range Leval Valua Reading High Low
200uA 100:A | 100k,.01% | 10.000V | 100.09.A 99.91.A
2mA TmA Tk,.01% 1.0000V | 1.0009mA | .9991mA
20mA 10mA 1k,.01% 10.000V { 10.009mA | 9.991TmA
200mA. 100mA | 10,.01% 1.0000V | 100.17mA | 99.83mA
2000mA | 800OmA | 1,.02% .BOOOOV | B04.2mA 795.8mA
Table 4-. Complete DC Ammeter Accuracy Test
Test Limits
Current Ra Metsr
Range Lavel Valua Reading High Low
200pA 10uA 100k chms | 1.0000V | 10.03;A 9.97uA
B50uA +*0.01% 5.0000V | 50.06pA 49 .95xA
100pA 10.000V | 100.09xA 99.91,A
2mA AmA 1k ohms 10000V | .1003mA 0997mA
5SmaA +0.01% .50000V | .5008mA, A995mA
1mA 1.0000V | 1.0009mA | .9991mA
20mA 1mA 1k ohms 1.0000V | 1.003mA 997mA
BmA 20.01% 5.0000V | 5.006mA 4.995mA
10mA 10.000V | 10.009mA | 9.991mA
200mA 10mA 10 ohms 10000V | 10.04mA, 9.997mA
50mA | +0.01% 50000V | 50.10mA 49.91mA
100mA 1.0000V | 100.17mA | 99.83mA
2000mA | 100mA | 1 ohm .10000V | 100.7mA 99.3mA
500mA | 20.02% 50000V | 602.7mA 497.3mA
800mA 80000V | B04.2mA 795.8mA
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Model 3466A

DIGITAL

MULTIMETER MULTIMETER

hp 346BA hp 3466A

POWER SUPPLY
r | © hp 62944 ( 1o
o)
Cooosee O *0.,.00 000000 00000000
Ra
-,
L )

3468A-4-4 k g

Figure 4-4. DC Ammeter Accuracy Test

d. Use the Digital Multimeter, DC Power Supply, and
resistors Ra to check the 3466A ranges as follows:

1. Refer to Table 4-8 or Table 4-9. Make sure the
3466A is set to the 200uA range (first range listed
in the ‘““‘Range” column).

2. Adjust the DC Power Supply until the reading
on the Digital Multimeter is exactly as shown in the
corresponding ‘‘Meter Reading’’ column of the
table.

3. Check and make sure the 3466A is within the

limits shown in the “*Test Limits’* columns of the
table. Check the ranges that follow in the same man-
ner. Make sure that the correct Ra resistor is selected
for the other ranges, as shown in the ‘“Ra Value”

column of the table.
4-23. AC Ammeter Accuracy Test

4-24. Equipment Required. The AC Calibrator (Fluke
Model 5200A), Meter Calibrator (-hp- Model 6920B), and
Resistor Decade Box (General Radio Model GR 1433-H).

4-25. Test Procedure. The limits for the Complete AC
Ammecter Accuracy Test are listed in Table 4-10 and Table
4-11. Therc is no abbreviated test for the ac current func-
tion. Make sure the 3466A has been warmed up for at
least 15 minutes. Do the following:

a. Connect the AC Calibrator to the 3466A as shown
in Figure 4-5. Use the Resistor Decade Box to select the
value of Ra.

b. Select the 100k ohm resistor in the Resistor Decade
Box for the Ra value.

c. Set the 3466A to the acA function and the 200pA
range.

4-6

d. Use the AC Calibrator and the Resistor Decade Box
(for resistor values Ra) to check the 3466A 200uA to
20mA ranges as follows:

1. Refer to Table 4-10. Make sure the 3466A is set
to the 200uA range (first range listed in the ‘“‘Range”’
column).

2. Set the AC Calibrator output to the voltage and
frequency shown in the ““AC Calibrator Out-
put/Frequency’ columns of the table.

3. Check and make sure the 3466A is within the
limits shown in the “*Test Limits’” columns of the
table, Check the ranges that follow in the same man-
ner. Make sure that the correct Ra resistor is
selected, as shown in the *“Ra Value' column of

the table, for the other ranges.

e. Use the Meter Calibrator to check the 200mA and
2000mA ranges next, as follows:

1. Remove the AC Calibrator and Resistor Decade
Box from the 3466A.

2. Connect the Meter Calibrator to the 3466A as
shown in Figure 4-6.

3. Refer to Table 4-11 and set the 3466A to the
200mA range (first range listed in the ‘“‘Range”
column).

4. Set the Meter Calibrator output to the current
shown in the “‘Current Qutput’’ column of the
table.

5. Check and make sure the 3466A is within the
limits shown in the *“Test Limits’" columns of the
table. Check the 2000mA range that follows in the
same manner.
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MULTIMETER
hp 3466A

AC CALIBRATOR [ 1 %
FLUKE MODEL S200A

000000 0ooooooo
goooo000 O
oopooo O
Ra
00000 .. W
3466A-4-5
Figure 4-5. AC Ammeter Accuracy Test
{2004A to 20mA Ranges)
4-26. True RMS Ammeter Accuracy Test
AC/DC METER
MULTIMETER
cnt%% hp_3466A 4-27. Equipment Required. The following equipment is
o o required to do the test.
Q-
o) o) DC Standard (Systron Donner Model M107)
S . 000000 00000000 < AC Calibrator (Fluke Model 5200A)
e 5P Decade Resistance Box (General Radio Model
lL GR 1433-H)
s s 2 4-28. Test Procedure. The limits for the Complete True
RMS Ammeter Accuracy Test are listed in Table 4-12.
Figure 4-6. AC Ammeter Accuracy Test There is no abbreviated test for the true RMS current
(200mA and 2000mA Ranges) function. Make sure the 3466A has been warmed up for
at least 15 minutes. Do ithe following:
a. Set the 3466A to the dc + ac amps function by
Table 4;30 ’f A“l','l']m:r RAccuracv Test simultaneously pressing the buttons for the dcA and acA
(2004A to 20mA Ranges) functions.
AC Calibrator Taat Limits
Curramt Ra " - b. Connect the DC Standard and AC Calibrator to the
funge | o ki i ha 3466A as shown in Figure 4-7. Use the Resistor Decade
ron [ron |t s e 2ooms v [ 2oms [ s | Box (o selct the value of Ra.
20mA | 2mA 10k, £.1% 20.02V § 100Hz | 2.053mA | 1.947mA

¢. Select the 100k ohm resistor in the Resistor Decade
Box for the Ra value.

{200mA and 2000mA Ranges) Decade Box (for the Ra resistor values) to check the
3466A ranges as follows:
Curront Test Limits
Range Output High Low 1. Refer to Table 4-12 and set the 3466A to the
200uA range (first range listed in the ““Range”
200mA | 20mA 20.53mA | 19.47mA column).
50mA 50.80mA 49.20mA
100mA 101.25mA | 98.756mA 2. Set the DC Calibrator output to the voltage listed
in the *DC Standard Output’’ column and set the
2000mA gggm: gg.m 13;-3_"1“: AC Calibrator output to the voltage and frequency
m : 492. shown in the **AC Calibrator Output/Frequency’’
1000mA 1014.0mA 986.0mA columns of the table.
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Model 3466A

MULTIMETER
hp 34BBA
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FLUKE MODEL S5200A 1 O
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gopopoo O 000000 00000ooO
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Figure 4-7. True RMS Ammeter Accuracy Test

3. Check and make sure the 3466A is within the
limits shown in the ‘“Test Limits’* columns of the
table. Check the ranges that follow in the same man-
ner. Make sure that the correct Ra resistor is selected
(as shown in the ‘‘Ra Value *‘ column of the table)
for the other ranges.

Table 4-12. True RMS Ammeter Accuracy Test
AC Calibrater Test Limits
[} Rs
Renge Dutput Output | Frequency Value High Low
20004 2v 2v | 100Mz {100k.1% | 29.22:A | 26.78,a
2mA 20v 20V 30Hz | 100k,.1% | .294BmA 2703mA
20mA 20V 20V | 100MHz 10k.. 1% | 2.94BmA | 2.703mA

4-29. Ohmmeter Accuracy Test

4-30. Equipment Required. The Resistor Decade Box
(General Radio Model GR 1433-H) is required for this
test. The resistor box should be calibrated within a
tolerance of +.005%.

4-31. Test Procedure. The limits for the Abbreviated
OhmmeterAccuracy Test are listed in Table 4-13 and the
limits for the Complete Ohmmeter Accuracy Test are
listed in Table 4-14. Make sure the 3466A has been
warmed up for at least 15 minutes. Do the following:

a. Set the 3466A to the ohms function and the 20 chms
range.

b. Connect the Resistor Decade Box to the 3466A as
shown in Figure 4-8.

4-8

¢. Set all the switches on the Resistor Decade Box to
zero.

d. Using a small flat blade screwdriver, adjust the
ohms zero adjustment on the front panel of the 3466A
for a 0.000 rcading on the display.

e. Use the Resistor decade Box to check the 3466A

|
1UWS,

1. Refer to Table 4-13 or Table 4-14. Make sure the
3466A is sct to the 20 ohms range (first range listed
in the “‘Range” column).

2. Set the Resistor Decade Box to the resistance
value shown in the “‘Standard Resistor’’ column of
the appropriate table.

3. Check and make sure thc 3466A is within the
limits shown in the “Test Limits’’ columns of the
table. Check the ranges that follow in the same
manner.

Table 4-13. Abbreviated Ohmmeter Accuracy Test

Test Limits
Standard
Range Resistance High Low
20 ohms 19 ohms 19.017 18.983
200 ohms 190 ohms 190.17 189.83
2k ohms 1.9k ohms 1.9007k 1.8993k
20k ohms 19k ohms 19.007k 18.993k
200k ohms 190k ohms 180.07k 189.93k
2000k ohms | 1.9M ohms 1900.9k 1899.1k
20M ohms 10M ohms 10.016M 9.984M




Model 3466A

Table 4-14. Complete Ohmmeter Accuracy Test

PFIXED RESISTORS,* .005%
MaY BE SUBSTITUTED.

™USE SHORT LEADS

USE SHIELDED LEADS FOR
THE 2M AND 20M RANGE.

Test Limits
Standard
Range Resistance High Lew
20 ohms 1 ohm 1.003 997
10 ohms 10.010 9.990
19 ohms 19.017 18.983
200 ohms 19 ohms 19.04 18.96
50 ohms 50.06 49.94
190 ohms 190.17 189.83
2k ohms 190 ohms .1902k .1898k
1k ohms 1.0004k .9996k
1.9k ohms 1.9007k 1.8993k
20k ohms 1.9k ohms 1.902k 1.898k
5k ohms 5.003k 4,998k
19k ohms 19.007k 18.993k
200k ohms 19k ohms 19.02k 18.98k
100k ohms 100.04k 99.96k
190k ohms 190.07k 189.93k
2000k ohms | 190k ohms 190.2k 189.8k
500k ohms 500.3k 499.7k
1.9M ohms 1900.9k 1899.1k
20M ohms 1.9M ohms 1.904M 1.896M
5M ohms 5.009M 4.992M
10M ohms 10.016M 9.984M
MULTIMETER
hp 3466A
[— —] o—, *HESISTANCE
o) sneo‘moe
NN NiNnnnnGa o ——L

3430 0- 4840

Figure 4-8. Ohms Accuracy Test
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4.32. AC Normal Mode Rejection Test (NMRR)

4-33. The purpose of this test is to verify that the 3466A
can make accurate dc volts measurements in the presence
of ac voltages at power line frequencies. The definition
of NMRR and resultant formula are as follows:

Definition: AC Normal Mode Rejection is the ratio of
the peak normal-mode voltage to the resultant error
in reading.

NMRR (dB) =

Peak AC Interfering Voltage
20 Log,,

Change in DCV reading (i.e., peak roll)

4-34. Equipment Required. The AC Calibrator (Fluke
Model 5200A) and the Electronic Counter (-hp- Model
5381A).

4-35. Test Procedure. Do the following:

a. With the 3466A not connected to any test equip-
ment at this time, connect the test equipment to cach
other, as shown in Figure 4-9.

b. Set the AC Calibrator for a 7.07V rms at 60Hz
output.

c. Using the electronic counter as a monitor, adjust
the frequency of the AC Calibrator until it reads 60Hz
+0.1% (Period: 16650uS to 16683uS) on the counter.

d. Set the 3466A to the dc volts function and 20V
range.

e. Comnect a short across the 3466A V and COM in-
put terminals. Note the reading on the display.

f. Remove the short from the input terminals and con-
nect the AC Calibrator and Electronic Counter to the
3466A input terminals.

AC CALIBRATOR
FLUKE MODEL S200A

goooono O
ooooo O

00000

MULTIMETER
hp 3466A

f |

000000 00000000 o

Figure 4-9. AC Normal Mode Rejection Test

49
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g. The 3466A reading should not change more than
0.020V (20 digits) from the reading noted in step e. This
verifies an AC Normal Mode Rejection ratio of less than
or equal to 54dB.

h. Repeat steps d through g for an AC Calibrator out-
put frequency of SOHz +0.1% as monitored on the Elec-
tronic Counter (Period: 19980uS to 200204S).

4.36. AC Common Mode Rejection Test (CMRR)

4-37. The purpose of this test is to verify that the 3466A
can make accurate ac volts measurements with interfer-
ing signals at power line frequencies applied
simultaneously to the input terminals. The CMRR for-
mula is as follows:

CMRR (dB)=

RMS AC Interfering Voltage
20 Log,

Change in ACV reading

4-38. Equipment Required. The AC Calibrator (Fluke
Model 5200A) and the Electronic Counter (-hp- Model
5381A).

4-39. Test Procedure. Make sure the 3466A is ac
powered, not battery powered, for this test. Do the
following:

NOTE
The 3466A MUST be ac powered (not batiery
powered) for the AC Common Mode Rejec-
tion Test.

Model 3466A

a. Set the 3466A to the ac volts function and the 2V
range.

b. Connect a 1k ohm resistor between the 3466A°s V
and COM input terminals (see Figure 4-10). Note the
reading on the display.

c. Set the AC Calibrator for a 10V rms at SOHz out-
put. Then connect the 3466A to the test equipment, as
shown in Figure 4-10. Make sure the 1k ohm resistor is
still connected to the 3466A input terminals and that the
power line is grounded (see Figure 4-10).

d. Monitor the AC Calibrator output frequency on the
Electronic Counter and make sure it is SOHz +0.1%
(Period: 19980uS to 20020uS).

e. Make sure the reading on the 3466A display does
not change more than 0.0100V (100 digits) from the
reading noted in step b. This verifies an AC Common
Mode Rejection ratio of less than or equal to 60dB.

f. Repeat steps a through e for an AC Calibrator out-
put frequency of 60Hz +0.1% as monitored on the Elec-
tronic Counter (Period: 16650uS to 16683uS).

4-40. DC Common Mode Rejection Test (DCV CMRR)
4-41. The purpose of this test is to verify that the 3466A
can make accurate dc volts measurements with dc in-
terfering voltages applicd simultancously to the input ter-
minals. The DC CMRR formula is as follows:

DC CMRR (dB)=

DC huerfering Voitage
20 Log
10 Change in DCV reading

AC CALIBRATOR

MULTIMETER
hp 3466A

f ]

FLUKE MODEL S200A ]ﬁ
goooooo O 000000 pooooooo o
pogooo O
1K 1%
0000 : . 3 I A
v J
COUNTER
hp 5381A
i \\ |

\o® ")

3408A-4-10

Figure 4-10. AC Common Mode Rejection Test
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4-42. Equipment Required. The DC Standard (Systron
Donner Model M107).

4-43, Test Procedure. Make sure the 3466A is ac
powered, not battery powered, for this test. Do the
following:

NOTE

The 3466A MUST be ac powered (not battery
powered) for the DC Common Mode Rejec-
tion Test.

a. Set the 3466A to the dc volts function and the 20mV

Performance Tests

range.

b. Connect a 1k ohm resistor between the 3466A°s V
and COM input terminals (sce Figure 4-11). Note the
reading on the display.

¢. Turn the DC Standard’s output off. Then connect
the DC Standard to the 3466A V input terminal as shown
in Figure 4-11.

d. Set the DC Standard for a + 500V dc output and
turn its output on. Make sure the reading on the 3466A
display does not change more than 0.050mV (50 digits)
from the reading noted in step b. This verifies a DC Com-
mon Mode Rejection ratio of less than or equal to 140dB.

MULTIMETER
hp 3466A

e |f ]

000000 00000000 o

1K

J4B0A-4-11

AP
t LA A
J
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ABBREVIATED PERFORMANCE TEST CARD
Hewlett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date
3466A Input 3466A Range High Limit Reading Low Limit Test Pass Test Fail
DC Voltmeter Accuracy Test [Paragraph 4-11)
Zero Adj. 20mvV
+19mV 20mV +19.013mV +18.988mV
-190mV 200mV -190.10mV -189.90mV
+1.9v 2V +1.9007V +1.8993Vv
+19Vv 20V +19.007Vv +18.993V
-19v 20v -19.007V -18.993V
+ 190V 200V +190.07V +189.93V
+ 1000V 1200V +1000.7V +999.4v
AC Voltmeter Accuracy Test (Paragraph 8-14)
20mV,20Hz 200mV 20.90mV 19.10mV
1.9V, 100kHz 2v 1.9530V 1.8470V
2V,200Hz 20V 2.026V 1.974V
2V,10kHz 20V 2.026V 1.974Vv
19V,200Hz 20V 19.077v 18.923V
19V, 10kHz 20V 19.077v 18.923V
19V, 100kHz 20V 19.530V 18.470V
190V,20Hz 200V 194.30V 185.70V
200V, 10kHz 1200V 202.6V 197.4v
True RMS Voltmeter Accuracy Test (Paragraph 4-17)
20mV,20kHz 200mV 29.37mV 27.20mvV
20V,20kHz 20V 28.64V 27.92v
20V,100kHz 200V 30.85V _— 25.72v
DC Ammeter Accuracy Test (Paragraph 4-20)
100.A 200.A 100.09,A 99.91,A
1mA 2mA 1.0009mA .9991mA
10mA 20mA 10.009mA 9.991mA
100mA 200mA 100.17mA 99.83mA
800mA 2000mA 804.2mA 795.8mA
Dhmmeter Accuracy Test (Paragraph 4-29)
Zero Adj. 20 ohms
19 ochms 20 ohms 19.017 18.983
190 ohms 200 ohms 190.17 189.83
1.9k ohms 2k ohms 1.9007k 1.8993k
19k ohms 20k ohms 19.007k 18.993k
190k ohms 200k ohms 190.07k 189.93k
1.9M ohms 2000k ohms 1900.9k 1899.1k
10M ohms 20M ohms 10.016M 9.984M




PERFORMANCE TEST CARD

Hewlett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date
3466A Input 3466A Range High Limit Reading Low Limit Test Pass Test Fail
DC Voltmeter Accuracy Test (Paragraph 4-11)
Zero Adj. 20mV
Zero Adj. 20mV
-1mVv 20mvV -1.004mV -.0997mV
-5mVv 20mvV - 5.006mV -4.995mV
+10mVv 20mVv +10.008mV +9.992mV
+19mv 20mv +19.013mV +18.988mV
+19mV 200mV +19.03mV +18.97mV
+50mV 200mV +50.04mV +49.96mV
- 100mV 200mvV -100.06mV -99.94mV
-190mv 200mv -190.10mV -189.90mV
-190mvV 2v ~-.1902v -.1898V
- 500V 2V -.5003v -.4998V
+1.0v 2V +1.00C4V +.9996V
+1.9v 2v +1.9007v +1.8993v
+1.9v 20V +1.902v +1.898V
+ 5.0V 20V +5.003V +4.998V
-10V 20V -10.004V — -9.,996V
-19v 20v -19.007Vv -18.993V
+19v 20V +19.007v +18.993Vv
-19v 200V -19.02v -18.98Vv
- 50V 200V - 50.03V —49.98v
+ 100V 200V +100.04V +99.96V
+ 190V 200V +190.07v +189.93V
+ 1000V 1200V +1000.7V +999.4Vv
AC Voltmeter Accuracy Test [Paragraph 4-14)
20mV,20H7 200mvV 20.90mV 19.10mv
20mV,20kHz 200mv 20.60mV 19.40mV
20mV,50Hz 200mV 20.26mV 19.74mV
50mV, 100kHz 200mV 52.50mV 47.50mV
50mV,10kHz 200mV 50.35mV 49.65mV
50mV,30Hz 200mVv 50.80mV 49.20mV
100mV, 20Hz 200mV 102.50mV 97.50mV
100mV, 20kHz 200mvV 101.40mV 98.60mV
100mV,50Hz 200mvV 100.50mV 99.50mV
.19v,30Hz 200mvV 192.20mV 187.80mV
.2V,30Hz 2v .2050V .1950v
1.9V, 100kHz 2v 1.9530V 1.8470V
1V,20kHz 2V 1.0050V .9950V
2V,20Hz 20V 2.090vV 1.910V
2V,200Hz 20v 2.026v 1.974v
2V,30Hz ov 2.050V 1.950V
2V,50Hz 20V 2.026V 1.974V
2V, 10kHz 20V 2.026v 1.974v
5V,10kHz 20V 5.035v 4965V
5V,20kHz 20V 5.090V 4.910V
19V,200Hz 0v 19.077v 18.923V
19V, 10kHz 20V 19.077v 18.923V
19V, 100kHz 20V 19.530V 18.470V
20V, 10kHz 200V 20.60V 19.40V
100V,50Hz 200V 100.50V 99.50V
190V,20Hz 200V 194.30V 185.70V
200V, 10kHz 1200V 202.6V 197.4v
500V,30Hz 1200V 508.0V 492.0V
1000V, 10kHz 1200V 1005.0V 995.0V




PERFORMANCE TEST CARD

Hewlett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date
3486A lnput 3466A Range High Limit Reading Low Limit Test Pass Test Fail

True RMS Voitmeter Accuracy Test (Paragraph 4-17)

20mV,20kHz 200mV 29.37mv
50mV,50Hz 200mV 72.21mV
100mV,20kHz 200mvV 143.63mV
.2V,100kHz 2V .3085Vv
.5V,30Hz 2v 7221V
1V,10kHz. 2V 1.4363V
2V,20Hz 20v 2.937v
5V,50Hz 20V 7.221V
10V,20kHz 20V 14.363V
20V,100kHz 200V 30.85Vv
650V,30Hz 200V 72.21Vv
100V, 10kHz 200V 143.63V

DC Ammeter Accuracy Test (Paragraph 4-20)

10uA 200uA 10.03A

50uA 200:A 50.06uA

100uA 200uA 100.09,A

AmA 2mA .1003mA

.5mA 2mA .5006mA

1mA 2mA 1.0009mA

1mA 20mA 1.003mA

5mA20 mA 5.006mA

10mA 20mA 10.009mA

10mA 200mA 10.04mA

50mA 200mA 50.10mA

100mA 200mA 100.17mA -
100mA 2000mA 100.7mA [,
500mA 2000mA §02.7mA

800mA 2000mA 804.2mA

AC Ammeter Accuracy Test (Paragraph 4-23)

20pA,100Hz 200uA 20.53pA
.2mA, 100Hz 2mA .2053mA
2mA, 100Hz 20mA 2.053mA
20mA 200mA 20.53mA
50mA 200mA 50.80mA
100mA 200mA 101.25mA
200mA 2000mA 205.3mA
500mA 2000mA 508.0mA
1000mA 2000mA 1014.0mA

True RMS Ammeter Accuracy Test (Paragraph 4-26)

2V,100Hz 200uA 29.22uA
20V,30Hz 2mA .2948mA
20V,100Hz 20mA 2.94BmA

27.20mV
€9.20mV
139.20mV
2572V
.6920V
1.3920V
2,720V
6.920V
13.920V
25.72v
69.20V
139.20V

9.97uA
49.95,A
99.91,A
.0997mA
A4995mA
.9991mA
.997mA
4.995mA
9.991mA
9.997mA
49.91mA
99.83mA
99.3mA
497.3mA
795.8mA

19.47,A

.1947mA
1.947mA
19.47mA
49.20mA
98.75mA
194.7mA
492.0mA
986.0mA

26.78uA
.2703mA
2.703mA




PERFORMANCE TEST CARD

Hewilett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date
3466A Input 34EEA Range High Limit Reading Low Limit Test Pass Test Fail

Ohmmeter Accuracy Test (Paragraph 4-29)

Zero Adij.

1 ohm

10 ohms
19 ohms
19 ohms
50 ohms
190 ohms
190 ohms
1k ohms
1.9k ohms
1.9k ohms
5k obms
19k ohms
19k ohms
100k ohms
190k ohms
190k ohms
500k ohms
1.9M ohms
1.9M ohms
5M ohms
10M ohms

20 ohms

20 ohms

20 ohms

20 ohms
200 ohms
200 ohms
200 ohms
2k ohms

2k ohms

2k ohms
20k ohms
20k ohms
20k ohms
200k ohms
200k ohms
200k ohms
2000k ohms
2000k ohms
2000k ohms
20M ohms
20M ohms
20M ohms

1.003
10.010
19.017
19.04
50.06
190.17
.1902k
1.0004k
1.9007k
1.802k
5.003k
19.007k
19.02k
100.04k
190.07k
190.2k
500.3k
1900.9k
1.804M
5.009M
10.016M

.997

9.990

18.983

18.96

49.94

189.83

.1898k

.9996k

1.8993k

1.898k

4,998k

18.993k

18.98k

99.96k

189.93k

189.8k

499.7k —

1899.1k

1.896M

4.992M

9.984M




SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section of the manual has Pre-Adjustment In-
formation and Adjustment Procedures for the 3466A.
After performing the adjustments, the 3466A should meet
the specifications listed in Table 1-1.

5-3. EQUIPMENT REQUIRED

5-4. The required test equipment to do the adjustment
procedures is listed in Table 5-1. If any of the required
equipment is not available, use substitute equipment that
meets the critical requirements listed in the table.

5-5. ADJUSTMENT INTERVAL

5-6. Adjustments should be performed at least once a
year to ensure proper calibration of the 3466A.

| WARNING I

The adjustment procedures are to be per-
Jormed only by service-trained personnel who
are aware of the hazards involved. To avoid
electrical shock, do not perform any ad-
Justments unless you are qualified to do so.

L
!Ec;wnoui

Wear clean cotton gloves when working on
the circuit boards or switches. Contamination
Jrom finger prints on high impedance points
may degrade the performance of the 3466A.
Nylon gloves should not be worn due to the
possibility of static charge buildup.

YYYrYyryrry

$CAUTION]

ARMAAMANADN,

The hybrid circuits in the 3466A may be per-
manently damaged by static discharge from
a hand or tool when the instrument is
disassembled. Follow the following procedure
to prevent possible damage.

1. Ground the hand while disassembling
the 3466A. Conductive wristbands (-hp- Part
No. 00970-67900) are available for this pur-
pose. It is also suggested to use anti-static
bench and floor mats.

2. Attach the 3466A COM terminal to
earth ground. Touch all tools to earth ground
to remove static charges before using them on
the instrument.

3. Use a soldering iron with a grounded tip.

Table 5-1. Required Test Equipment

Instrument Type Reguired Characteristics Recommended Model
DC Voltage Standard | Output: TmV to 1000V Systron Donner
Accuracy: +0.02% Model M107

AC Calibrator

Qutput: 1.9V to 19V
Frequency: 200Hz to 100kHz
Accuracy: +0.1% (mid band)

Fluke Model 5200A

DC Power Supply

QOutput Voltage: 10V
Output Current: 1A

-hp- Model 6294A

Digital Multimeter

Accuracy: *.01%
Input Resistance: 10M ohms

-hp- Mode! 3468A

Resistor Decade Box

Resistors: 1 ohm to 1M ohms
Accuracy: +0.005%

General Radio
Model GR1433-H

Resistor

1 ohm +0.02%

General Radio
1440-9601
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§-7. PRE-ADJUSTMENT INFORMATION

5-8. The following tells how to disassemble the 3466A
which is necessary to perform the adjustment procedures.
The locations of the adjustments are also given.

5.9. Instrument Disassembly Instructions
5-10. Do the following:

a. Disconnect the 3466A’s power cord and turn the in-
strument off.

b. With the 3466A in the inverted position, locate and
loosen the four screws at the bottom of the instrument.

c. Carefully return the 3466A to the upright position
with the front panel facing you.

NOTE

The battery and charger circuitry are located
in the top shell assembly and are connected
to the main printed circuit assembly by a 9
lead cable. To avoid possible damage to the
cable, remove the top shell slowly.

If the battery cable is disconnected, the 3466A
will not operate unless JM700 is installed (see
paragraph 8-87, step f-3).

d. Remove the top shell vertically and place it at the
right of the bottom assembly in an inverted position, If
the battery and charger circuitry is installed, make sure
the top shell is not lifted up too high.

e. Reconnect the power cord to the 3466A and turn
the instrument on. The instrument is now ready for
adjustments.

5-11. Test Points and Adjustment Locations

5-12. Fold out and refer to Figure 5-2 while doing the
adjustments. The figure shows the locations of the test
points, test jumpers, adjustments, and various
connectors.

5.13. ADJUSTMENT PROCEDURES
5-14. Make sure the 3466A is set for ac power operation
(not battery) for the adjustment procedures. Also make
sure the 3466A has been warmed up for at least 15
minutes before doing any adjustments. The adjustments
should be performed in the following order.
(D) +7V Power Supply Adjustment (R717)

Battery Cherger Voltage Adjustment (R818)
CZ) Input Amplifier Zero Adjustment (R152)

5-2
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Post Amplifier Zero Adjustment (R205)
19k ohms Adjustment (R316)

19 ohms Adjustment (R926/R406)
10M ohms Adjustment (R428)

19V DC Adjustment (RE02)

2V DC Zero Offset Adjustment (R118*/R118°%)
Zero Input DC Adjustment (R134)

19V AC, 200Hz Adjustment (R303)
1.8V AC, 200Hz Adjustment (R302)
18V AC, 10kHz Adjustment (R102)
1.8V AC, 10kHz Adjustment (C102)

100kHz Frequency Response Adjustment (R717)

@OPPPE® 0POO®

1A DC Adjustment (RBE0)
5-15. (1)+7V Power Supply Adjustment (R717)

5-16. Equipment Required. The test Digital Multimeter
(-hp- Model 3468A) set to the dc volts function.

5-17. Adjustment Procedure. The following procedure
adjusts the 3466A’s + 7V power supply and also checks
various power supply voltages. Do the following:

a. Connect the HI Input of the test Digital Voltmeter

LU LA ] LI ot At

1o the 3466A's + 7V test pad (sce Figure 5-2).

b. Adjust R717 for a +7V +0.01V (+6.99V to
+7.01V) reading on the test multimeter.

c. Using the test meter, check the power supply

voltages listed in Table 5-2 and make sure they are within
the tolerances listed.

Table 5-2. Power Supply Voltage Checks

Test Pad Voltage

-7V ~6.9Vto -7.1V

-2.5V -2.3V to - 2.7V (Substrate)
+6.3V +5.6V to +7.5V (V Bat)
+5V +5V to +5.65V (Reference}

5-18. Battery Charge Voltage Adjustment (RB18)

NOTE

The Battery Charger Voltage Adjustment is
NOT for Option 001 3466A Multimeters.
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5-19. Equipment Required. The test Digital Multimeter
(-hp- Model 3468A) set to the dc volts function.

5-20. Adjustment Procedure. The following procedure
adjusts the 3466A’s Battery Charge Voltage and is NOT
for Option 001 instruments. Do the following:

a. Disconnect the ac power line cord from the 3466A.

b. Lift one end of fuse F801 to open the battery circuit.

¢. Connect the test Digital Multimeter to the battery’s
positive terminal and common.

d. Reconnect the ac power line cord to the 3466A and
turn the instrument on.

e. Adjust R818 for a 7.2V reading on the test meter.
f. Replace fuse F801.
5-21. @ Input Amplifier and @ Post Amplifier Zero
Adjustments (R152 and R205)

5-22. Equipment Required. The test Digital Multimeter
(-hp- Model 3468A) sct to the dc volts function.

5-23. Adjustment Procedure. The following procedures

adjust the outputs of the Input and Post Amplifiers to
zero. Do the following:

a. Set the 3466A to the dc + ac volts function.

b. Connect a short across the V and COM input
terminals.

¢. Connect the test multimeter to jumper J101.

d. Adjust R152 for a OV £ 100V reading on the test
meter.

e. Connect the test multimeter to jumper J201.

f. Adjust R205 for a OV +200uV reading on the test
meter.

g. Disconnect the test meter from the instrument.
§~24.® 19k ohms, @ 19 ohms, and @ 10M ohms
Adjustments {R416, R326/R406, and R428)

5-25. Equipment Required. The Resistor Decade Box
(General Radio Modcl GR 1433-H).

5-26. Adjustment Procedure. The following procedure
calibrates the 3466A’s ohms function. Do the following:

a, Set the 3466A to the ohms function and the
20k ohm ramge.

Adjustments

b. Set the Resistor Decade Box to 19k ohms and con-
nect it to the 3466A’s V and COM input terminals, as
shown in Figure 4-8 (see Section 1V). Use shielded cables
to minimize noisy readings.

c. Adjust R416 for a 19.000k ohms reading on the
display.

d. Set the 3466A to the 20 ohms range.

e. Set the Resistor Decade Box to 0 ohm.

f. Adjust R926 for a 0.000 ohm reading on the display.
g. Set the Resistor Decade Box to 19 ohms.

h. Adjust R406 for a 19.000 ohms reading on the
display.

i. Set the 3466A to the 20M ohms range.
j. Set the Resistor Box to 10M ohms.

k. Adjust R428 for a 10.000M ohms reading on the
display.

I. Disconnect the Decade Resistor Box from the
3466A.

5.27. (7) 19V DC Adjustment (R602)

5-28. There are two adjustments to this procedure: a 19V
DC Fine Adjustment and a 19V DC Coarse Adjustment.
The *“‘Fine” adjustment is normally performed 1o
calibrate the 3466A. The *‘Coarse’ adjustment is only
performed if U600, CR600, or associated componenis dre
replaced or if the ““Fine’” adjustment is out of range.

5-29. Equipment Required. The DC Standard (Systron
Donner Model M107).

5-30. 19V DC Fine Adjustment Procedure. The follow-
ing procedure calibrates the 3466A°s dc volts function.
Do the following:

a. Set the 3466A to the dc volts function and the 20V
range.

b. Set the DC Standard for a + 19.000V output.

¢. Connect the DC Standard to the 3466A’s V and
COM input terminals as shown in Figure 4-1 (sec Sec-
tion 1V).

d. Adjust R602 for a + 19.000V reading on the 3466A
display.

e. If the +19.000V reading is good, disconnect the DC
Standard and continue with paragraph 5-32. If unable
to adjust to + 19.000V, disconnect the DC Standard and
continue with the next paragraph (5-31).

5-3



Adjustments

5-31. 19V DC Coarse Adjustment. Do this procedure
only if unable to perform the 19V DC Fine Adjustment
or if U600, CR600, or associated circuitry have been
replaced. Do the following:

a. Set R602 fully counterclockwise.

b. Replace jumpers JM1 through IMS, if previously
removed.

¢. Make sure the 3466A is in the dc volts function and
the 20V range.

d. Set the DC Standard for a + 19.000V output and
connect it to the 3466A V and COM input terminals.

e. Note the reading on the 3466A and then refer to
Table 5-3 (19V DC Coarse Adjustment).

f. Locate the reading noted in the previous step in the
*‘3466A Reading’ column of Table 5-3. Clip out the cor-
responding jumper(s) as shown in the *‘Jumper (JM)
Configuration’ column of the table.

g. Adjust R602 for a + 19.000V reading on the display.

h. Disconnect the DC Standard.

5-32. 2V DC Zero Offset Adjustment {R118*/R120%)

5-33. Do this adjustment if the Input Hybrid (U102) has
been replaced. Do the following:

NOTE

The 2V DC Offset Adjustment may not be
necessary if the Input Hybrid (U102) has not
been replaced.

a. Set the 3466A to the dc volts function and the 2V
range.

b. Connect a short across the V and COM input
terminals.

<. Note the reading on the 3466A display. If the
reading is .0000V, continue with paragraph 5-34. If not,
continue with step d.

d. Turn the 3466A off and remove R118* and/or
R120*, if installed.

NOTE

R118* and R120* are factory selected com-
ponents and may not be installed in the
Muitimeter (Al assembly).

5-4
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Table 5-3. 19V DC Coarse Adjustment

3466A Reading Jumper [JM) Configuration
1 2 31 &4 5§
16.900 to 17.010 0O 0 0O 0 O
17.011 to 17.066 0 0o 0 o0 1
17.067 10 17.124 o 0o 0o 1 0O
17.125 10 17.182 0 0 0 1 1
17.183 to 17.240 o 0 1 o0 O
17.241 t0 17.292 o 0 1 0 1
17.293 10 17.360 0o O 1 1 ©
17.361 10 17.419 o 0 1 1 1
17.420 10 17.479 o 1 0 0 ©
17.480 10 17.539 o 1 0 0 1
17.540 10 17.600 o 1 0 1 0
17.601 to 17.663 o 1 0o 1 1
17.664 10 17.724 o 1 1 0 O
17.72510 17.787 o 1 1 [V |
17.788 to 17.850 o 1 1 1 0*
17.851 10 17.913 [V | 1 1 1
17.914 w0 17.977 1 0 0 0 O
17.978 10 18.041 1 o 0o o0 1
18.042 10 18.105 1 0 0 1 O
18.106 10 18.172 1 o 0 1 1
18.173 10 18.236 1 0 1 o 0
18.237 10 18.303 1 0 1 0 1
18.303 10 18.370 1 0 1 1 0
18.371 10 18.437 10 1 1 1
18.438 to 18.503 1 1 0 ©0 ©
18.504 10 18.572 1 1 0 0 1
18.573 1o 18.640 1 1 o 1 ©
18.641 to 18.709 1 1 0 1 1
18.710 10 18.779 1 1. 1 0 O
18.780 to 18.840 1 1 1 o 1
18.841 10 18.919 1 1 1 1 0
18.920 10 19.000 T 1 1 1
1 = Jumper In (Shorted)}
0= Jumper Out (Open)
*Example:
If the reading in 5-31-eis 17.790. the jumper
configuration is 01110,
o o 5
m 4
m 3
"""‘-‘\ 2
o o1

e. With the Multimeter input shorted and set to the
2V range, note the reading on the display again.

f. Refer to Table 5-4 and select the appropriate R118*
and R120* resistors 10 bring the 34G0A reading to .0000V.

g. Once the new values of R118* and R120* are in-
stalled, repecat steps a, b, and c.
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Table 5-4. R118* and R120* Selection
3466A Reading | R11B* | R120°

-hp- Part Number

= +.0002 93.1k open 0698-4525
= +.0001 187k open 0698-0077
= -.0001 open 187k 0698-0077
2 -.0002 open 93.1k 0698-4525

5-34. (8) Zero Input DC Adjustment (R134)
5-35. Adjustment Procedure. Do the following:

a. Set the 3466 A to the dc volts function and the 20mV
range.

b. Connect a short across the V and COM input
terminals.

¢. Adjust R134 (on rear pancl) for a 0.000mV reading
on the display.

5.36. (§) 19V AC 200Hz and 1.8V AC 200Hz
Adjustments (R303 and R302)

5-37. Equipment Required. The AC Calibrator {(Fluke
Modecl 5200A).

§-38. Adjustment Procedure. The following procedure
calibrates the 3466A’s ac volts function. Do the following:

a. Set the 3466A to the ac volts function and the 20V
range.
b. Set the AC Calibrator for a 19,000V, 200H

LY ) RS LIRS Rty ISR A WS

T iy
put and connect it to the 3466A V and COM input ter
minals, as shown in Figure 4-2 (see Section 1V).

¢. Adjust R303 for a 19.000V reading on the 3466A
display.

d. Change the AC Calibrator output to 1.9V, 200Hz.

e. Adjust R302 for a 1.900V reading on the 3466A
display.

f. Repeat steps b through ¢ until both the 19V and 1.9V
readings are correct. This is necessary since R303 and
R302 are intcractive with each other.

g. Disconnect the AC Calibrator from the 3466A.

5-39. @ A and @ B True RMS Converter
Adjustments (R308/R309)

5-40. Perform these adjustment only if the AS assembly
is installed in the 3466A in place of U300. The A4
assembly must be removed from the Multimeter and
reconnected to the Al assembly using the Service Cable
(03466-61601), to do the adjustments.

Adjustments

5-41. Equipment Required. The DC Standard (Systron
Donner Model M107).

5-42. Adjustment Procedure. The following adjustment
procedure is only used to adjust the A5 assembly. Do the
following:

a. Locate and then center R308 and R309.

b. Set the 3466A to the dc + ac volts function and
the 20V range.

c. Set the DC Standard for a + 1.9000V dc output and
connect it to the 3466A’s V and COM input terminals.

d. Note the reading on the 3466A display.
e. Reverse the polarity on the DC Standard.

f. Adjust R308 for a display reading previously noted
in step d.

g. Change the DC Standard output to + 19.000V dc.
h. Note the reading on the 3466A display.
i. Reverse the polarity on the DC Standard.

j- Adjust R309 for a display reading previously noted
in step h (£5 counts).

k. Repeat steps b through i until both R308 and R309
adjustments are correct,

1. Disconnect the DC Standard from the 3466A. Then
do the ac volts adjustments in paragraph 5-36 before con-
tinuing with the next paragraph.

543, 19V AC 10kHz and (12)
Adjustments (R102 and C102)

1.9V AC 10kHz

5-44. Equipment Required. The AC Calibrator (Fluke
Model 5200A).

5-45. Adjustment Procedure. The following procedure
calibrates the 3466A’s ac volts function at 10kHz. Do the
following:

a. Set the 3466A to the ac volts function and the 20V
range.

b. Set the AC Calibrator for a 19.000V, 10kHz out-
put and connect it to the 3466A V and COM input ter-
minals, as shown in Figure 4-2 (see Section 1V).

c. Adjust R102 for a 19.000V reading on the 3466A
display.

d. Set the 3466A to the 2V range.

e. Change the AC Calibrator output to 1.9V, 10kHz.
5-5
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f. Adjust C102 for a 1.9000V reading on the 3466A
display.

g. Leave the AC Calibrator connected for the next
adjustment.

546. (13) 100kHz Frequency Response Adjustment (C202)

5-47. Equipment Required. The AC Calibrator (Fluke
Model 5200A).

5-48. Adjustment Procedure. The following procedure
adjusts the high frequency response of the 3466A. Do the
following:

a. Set the 3466A to the ac volts function and the 2V
range.

b. Set the AC Calibrator for a 1.9000V, 10kHz out-
put and connect it to the 3466A V and COM input ter-
minals, as shown in Figure 4-2 (see Section 1V).

c. Note the reading on the 3466A display.

d. Set the 3466A to the 20V range.

e. Change the AC Calibrator output to 19V, 100kHz,

f. Adjust C202 for a display reading previously noted
in step h (adjust to the numerical value of the reading

and ignore decimal point placement).

g. Repeat steps a through f until the numerical values
of the readings are the same without adjusting C202,

h. Disconnect the AC Calibrator from the 3466A.

5-48. 1A DC Adjustment (R660)

5-50. Equipment Required. The following equipment is
required to do the test,

Digital Multimeter (-hp- Model 3468A)
DC Power Supply (-hp- Model 6294A)
Resistor 1 chm +0.02%

(General Radio No. 1440-9601)

5-6
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5-51. Adjustment Procedure. The following procedure
adjusts the 3466A°s current function. Do the following:

a. Connect the 3466A to the DC Power Supply and
test Digital Multimeter as shown in Figure 4-4 (see Sec-
tion IV).

b. Connect the I chm +0.02% resistor in the Ra posi-
tion as shown in Figure 4-4.

¢. Set the 3466A to the dcA function and the 2000mA
range.

d. Set the output of the DC Power Supply for a
1.00000V reading on the test digital multimeter,

e. Adjust R660 for a 1000.0mA reading on the 3466A
display.

f. Remove the test equipment from the 3466A. This
completes the adjustment procedures.

5-52. POWER REQUIREMENT MODIFICATION
INSTRUCTIONS

5-53. The 3466A can be configured to four different ac
power line voltages: 86-106V, 104-127V, 190-233V, and
208-250V. This is accomplished by arranging resistors
R721 through R725 as shown in Figure 5-1. The resistors
are 2.7 ohms each which can also be substituted by
jumper wires (i.c., shorts).

~LINE CONNECTIONS

o o  oMAO ] [}

oMo O o ° -]
-] o
86-106 ~V 190-233 ~V
oMWo o o oMNY O o
oMWV O -] o o oMANO
oMAO o o
104127 ~V 208-250~V
RESISTORS ARE LOCATED
NEAR ~RECEPTACLE

Figure 5-1. Line Voitage Configuration

CAAAD
A0
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
replacement parts. Table 6-3 lists parts in alphameric
order of their reference designators and indicates the
description, -hp- Part Number of each part, together with

any applicable notes, and provides the following:

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

b. Description of the part. (See list of abbreviations

in Table 6-1).

c. Typical manufacturer of the part is a five-digit code.
(See Table 6-2 for list of manufacturers.)

d. Manufacturer’s part number.

6-3. Miscellaneous parts are listed in Table 6-3 follow-
ing their respective assemblies. General miscellaneous
parts are listed at the conclusion of Table 6-3.

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order or

Table 6-1. Standard Abbreviations

inquiry to your local Hewlett-Packard Field Office.
(Appendix A for list of office locations.) Identify parts
by their Hewlett-Packard part numbers. Include instru-
ment model and serial numbers.

6-6. NON-LISTED PARTS
6-7. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

¢. Description of the part.

d. Function and location of the part.

6-8. PARTS CHANGES

6-9. Components which have been changed are so
marked by one of three symbols; i.e., A, A with a letter
subscript, €.g., 4,, or A with a number suscription, e.g.,
4y0- A A with no subscript indicates the component listed
is the preferred replacement for an earlier component.
A A with a letter subscript indicates a change which is
explained in a note at the bottom of the page. A A with
a number subscript indicates the related change is dis-
cussed in backdating (Section VIII). The number of the
subscript indicates the number of the change in
backdating which should be referred to.

ABBREVIATIONS

Ag ... . siiver  HZ . .hertz icycieisi per secondi  WNPO . . . .Megalive pOsItive Fero S . - 3 sivde
Al aluminum {mn m-wmn coetlicient)  SPDT single-pole double throw
A Cnad . .amperelst 1D . nsidediameter N3 .., =109 ds SPST .. single pole ungle throw
Ay ... .gckd  ampg . .wmpregnated nsr not separately replaceable

ned | . incandescent Tl e i aasins .. lantalum
[ capacitor  ans. insulationted)  §2 .. .. .ohmis} TC. temperature coetficient
cer . . GETanmig obd otder hydnw-plm Tip . . tanum doxde
coel . coetliciant k{1, . . kilohmis) = 10*3 ohms )
com comman  WHZ . kilahertz = 10*3 hertz
comE mmmﬂ
conn .o.conmection L L. inductor
DPDT . ! thm -throw
DPSY . . double pole single throw ~ mA ) mah-npmm = 103 amperes

MHZ ... ...  megahertz = |05 herta
elect . .elecralytic  MIY e mpnmm 10*6 ghms
encap ancapsulated mathm . . . metel tilm

mir . mumtum
E ol . faendis) ™ . . .millisecond
FET .. tnld clhct Iuamunf mig . - g
fad s _ dimed  mV | Mvolttﬂ-l volis

uF . microfaredis)
GaAs s e gallivem srsevade S e .microsecondis! ¥
GHr whem 10" herty WV 1 rcrovoittst + 106 vaits -
[ Cguardiedt ™y . .. h s, 1001 mean-squace - ophimum value selacted #t factory,
Ge . . .,w [ P T Y 7 - S .. .rolary ermﬁowﬂ bmmavlnormmdl
od .. .groundledi  NA {s) = 109 - no e

NC normally closed  Se wlenium selected of tpecial tw-
H., henrylies)  Ne neon  wel mctionls)
Hg . .. metoury ND | .nofmdhroom S sihicon @ Dupont de Nemours

DESIGNATDRS

A amembly FL fver . . wanuyor TS5 tevemanal stesp
B.;. motor  HR n heater QCR ranustor-diode U mcroceut
Br. battery  1C ntegrated ewcuit A fesstor Vo vacuum tube, neon bulb photocell. et
c. . capaciior  J jck AT thermistor W | o B e cahle
CR . _chode K . relay S .. wetch X | wcket
DL . delay ne L wductor T . wandormer  XDS lamphoider
0s.. ....,. e lamg M meter  TB - termnal board  XF fusehaolder
E .. mint electronic part  MP mechamcal part TC thermocouple ¥ crynal
F . ; fuse P - plug TP testpont network
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Replaceable Parts

6-10. PROPRIETARY PARTS

6-11. Items marked by a dagger (f) in the reference
designator column are available only for repair and ser-
vice of Hewlett-Packard instruments.

Table 6-2. Code List of Manufacturers

Mir No.

Manufacturers Name

Address

o121
01285
03888
04713
17856
19701
24546
26654
27014
28480
3L585
32997
56289
72136
74970
75042
75915
84411
95275
98291

Allen-Bradley Co.

Texas Instr Inc Semicond Cmpnt Div
K D { Pyrofilm Corp

Motorola Semiconductor Products
Siliconix Inc

Mepco/Electra Corp

Corning Glass Works {Bradford)
Varadyne Inc

National Semiconductor Corp
Hewilett-Packard Co Corporate Hq
RCA Corp Solid State Div

Bourns Inc Trimpot Prod Div
Sprague Electric Co

Electro Motive Corp

Johnson E F Co

TRW Inc Philadelphia Div
Littelfuse, Inc

TRW Capacitor Div

Vitramon Inc

Sealectro Corp

Milwaukee, Wi 53204
Dallas. TX 75222
Whippany, NJ 07981
Phoenix, AZ 85008
Santa Clara, CA 95054
Mineral Wells, TX 76067
Bradford, PA 16701
Santa Monica, CA 90404
Santa Clara, CA 95051
Palo Alto, CA 94304
Somerville, NJ

Riverside, CA 92507
North Adams, MA 01247
Florence, SC 06226
Waseca, MN 56093
Philadelphia, PA 19108
Des Plaines, IL 60016
Ogallala, NE 69153
Bridgeport, CT 06601
Mamaroneck, NY 10544

Model 3466A



Model 3466A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |c Q . Mfr
erenc ription
Designation | Number [p| Y% Descriptio Code Mfr Part Number
Al 0JMEL-66577 |0 1 PC ACGEMBLY1 MNTHER 28400 034666577
0A364-66516 | & 1 PC ASSEFMBLY: MOTHER (1716A01831 TD 2Pa00 DA3LLE-6LTS1G
1716A11460 )
03466~64%501 | B 1 PC ASSEMBLY1 MOTHER {1714A01830 AND 2p400 03466-66501
PELOW)
Al1C100 01604602 [ 1 CAPACITOR-FXD ,1UF +-10% &630VDC 20400 01604602
A1C101 0160 -4761 1] 1 CAPACITOR FXD 3S0PFS0VDC CER 28480 01&0-4761
ALC102 0121-0127 ] 1 CAPACITOR-Y TRMR-AIR Z2.1-13.3FPF 350V TAT7D 1R7-0505--020
A1C105 ei00-173% 2 1 CAPACITOR FXD .22UF +--10% 3I5VDC TA 56209 150D224AXT035A2
ALCI0G D160—-4742 7 1 CAPACITOR-FXD 3I9I'F +-2% 2KVAC(RMS) PORC b T ] VYeicavec
AlC107 0160-3622 <] 3 CAPACITOR-FXD .1UF +@80--20% 100VDC CER DeLSA 2P130YSVI0IR104Z
AlCL0O 01604310 1 1 CAPACITOR-FXD 330PF +-1% S00VDC HWICA 28400 0160-4318
AICL0? 0160 -X622 8 CAPACITOR- FXD . 1UF +£0 -20% 100VDC CFR DPELSA 2130YSVI00R1 042
ALCI1D 01602204 (] 2 CAPACITOR=FXD 100PF +-5X 300vDC MICA 20480 0160-2204
ACI1n 0140- 0763 Fd 1 CAPACITOR -FXD ﬁl'_F +—10% JS00VDC MICA oB400 0160-0763
atCi12 0160-0162 ] 1 CAPACITOR-FXD .022UF +-10%X 200UDC POLYE 20480 0140-0182
AlC11A D140-4001 7 1 CAPACITOR -FXD 100PF + 5SX 100VDC CER 20400 0160-4001
ALICIS 0180-p22% 7 1 CAPACITOR-FXD 33UF+-10X 10VDC TA SL2BT 150D3Z6XT01 002
AlC11é 01460-3047 Vi & CAPACITOR -FXD .01UF «100-0% JOVDC CER 20400 D160--3047
ALCT17 D160~-5141 '] 1 CAPACITOR FXD .015UF +-20% 2KVDC 20480 0160-3141
AlC117 0150-0012 3 1 CAPACITOR-FXD .01UF »-20X 1KVDC CER SL20Y CO23A102T10IMG3B
al1C202 0121-past 3 1 CAPACITOR -V TRMR-AIR 1,7--11PF 173V 7ATT0 187--0106-028
ALCZ04 0160-2263 1 1 CAPACITOR-FXDE 10PF 500V 20480 01460--2263
AL1C300 o1a0-0100 3 1 CAPACITOR-FXD 4,7UF+-10X 3SVDC TA S4L209 150DA7SXTDISE2
ACIot 0100 -0271 3 [ CAPACTTOR FXD 1UF -10X ISVDC TA S6209 15001 05X9035A2
ALCI02 0180-0291 3 CAPACTTOR-FXD 1UF+-10X 3ISVDC TA HHPET 15001 05X ISA2
AICAD2 0160-4736 L 1 CAPACITOR -FXD .1UF »-10Z 200VDC POLYP 28400 01604936
ALCADS 01&60-2199 2 1 CAPACITOR--FXD 30FF +-5X 300VDC MICA 26480 0160-2197
A1CADD 01400320 7 1 CAPACITOR -FXD .JS3UF +-10X%X 100vWDC POLYE 84411 H6IUWITATIN
AL1CALD D180--0210 & 1 CAPACITOR-FXD 3. 3UF+-20% 15WDC TA S4L287 150D3ISX00 1542
ALC700 D160-2055 9 1 CAPACITOR-FXD .01UF +N0--23% 100UDC CER 20400 0160 -2055
ALLT7DL n18p-2631 3 1 CAPACITOR -FXD A470UF+75-10% 1&VDE AL 56209 S00DA7T7NOL1ALDFT
ALC702 0160-3047 L CAPACITOR -FXD . 0IUF #100--0% SO0VDC CER 2oAnD D160 -3047
AIC703 01R0-2638 & 1 CArACITOR-FXD 220UF+75-10% 3SWDC AL 5L20% S00DPETHOISDF7
ALCT0S 01no- 2506 7 1 CAPACTTODR FXD 470MF +50--10X 25VDC AL 23400 0180 2506
AICTUSE 0140 -D1%8 S 1 CAPACLIIOR -FXD PO00PF +-%X In0VDC MIGA 720136 DHIGI201 J0300MVICR
A1C707 0180-0291 3 CAPACITOR -FXD tUF+-10% 3ISUDC Téa He287 150D1 05X P03SAZ
AL1CTOE 01602208 ] 1 CAPACITOR-FXD 3Z0PF +-35X 300VDC MICAH 264170 0140- 2208
ALIC709 10 -0271 3 CAPACITOR FXD 1UF+-10X 33WDLC Tn 56209 15001 DSXP0ANA2
ALETID 0160- 02l & 1 LAPACITOR -F XD 20UF+—10% 15VDC TA HL07 L 1] el 5 R 1R 1 L
AIC711 0180-0271 3 CAPACITOR -FXD 1UF+-10X 35VDC TA Se2aY% 15001 05XF035A2
ALCRTO0L 17010376 & 4 DIODLE GEN PRP 35V S0MA DO-3% 2B4B0 17010376
AICR1D3 1701-03768 - DIODE GEN PRP 3%V S0MA DO-3% 20400 1901-0374
ALCRID4 1706-0100 L] 1 DIODE DUAL ISV SOMA 17056 DPAD 100
ALCR106 1901-0040 1 23 RIORE-SWITCHING 30V S0MA DNS DO-35 28an0 1201-0040
AlCR108 1901-0040 1 DIODE SWITCHING 30V SO0MA 2N5G DO-35 20400 1701-0040
AICR11D 1701-037& ] DIORE- GEN PRP 3% S0MA DO--35 20480 1901-0376
ALICR11Z 1701-037%& & DI1ODE-GEN PRFP 35V S0MA DO-35 20480 1701-0376
AICR113 1701 -0040 1 DIODE-SWITCHING 30V S0MA 2NS DOD-3% 20400 1901-0040
ALICR114 1901-0040 1 DIODE~-SWITCHING 30V S0MA 2NS DO-35 28480 1701-004D
AICRI1S 1701-0040 1 DICDE-GWITCHING 30V S0MA ZNS DO-35 20400 1701-0040
ALICR11& 1901-0040 1 DIODE- SWITCHING 30V S0MA 2NS DO-35 20480 1701--0040
AICR118 1702-004% 2 1 DIODE -ZNR 6.19V 33X DO -35 PD=, 4 20480 1702-0047
AICR120 1901-0040 1 DIDDE-SWITCHING 30V S0MA 2NS DO-35 20480 1901-0040
AlCR122 1701-0029 & 7 DIODE -PUR RECT ADOV 730MA DO-27 28480 1901-0029
ALCR1Z3 1701-0040 1 DIODE-SWITCHING 30V S0MA NG DO-35 20480 1701-0040
ALCR124 1901-0040 1 DIDDE-SWITCHING 30V 50MA 2NS DO-33 268480 1901-0040
ALCR126 1702-3171 7 3 DIODDE-ZNR 11V SX DO-35 PD=.4W TC=+.062% 28480 1902-3171
ALCR1SS? 1901-0040 1 DIDDE -GUITCHING 30y S0MA NS DD-35 28480 1701-0040
ALCRAD0 1701-0040 1 DIORE~SWITCHING 30V S0MA 2NS DO-35 28400 1701-0040
ALICRAD2 1901-0040 1 DIODE-GWITCHING 30V SO0MA INS DO-35 2B4B0 1701-0040
ALCRADA 17901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DOD-35 284B0 1901-0040
ALCRALSG 1902-3171 7 DIODE-INR 11V 3X DO-35 PD=, AW TC=+, 062X 28480 1702-3171
ALCRACB 1902-3171 7 DIODC-ZINR 11V 5% DO-35 PD=.4W TC=+, 047X 26480 1702-3171
ALCRA10 1901-0040 1 DIODE-GWITCHING 30y SO0MA 2NS DO-3% 20480 1701-0040
ALCRE00D 1702-0%28 & 1 DIDDE-INR &.9V AX TO-92 TC=+,002% 27014 Ln329
ALCRESD 1906-0096 7 1 DPIODE-FW BRDGC 200V 2A 04713 MpaZ202
AL1CR701 1901-002% & DIODE-PWR RECT &00V 750MA DO-29 26480 1701-0029
ALCR702 1701-002% & DIODE -PWR RECT &00v 750MAa DO-29 28480 1701-0029
A1CR703 1701-0029 & DIDDE-PWR RECT 600V 750MA DO-29 28480 1901-002%
ALICR704 1901-0029 & DPIODE-PWR RECT &00V 750MA DD-29 28480 1901-002%

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 3466A

Table 6-3. Replaceable Parts (Cont'd)

Reference HP Part |c P Mfr
i gl Quy Desc umber

Designation | Number |D ription Code Mfr Part Numbe
AICR703 19010029 & DIOLE -PMR RECT #00v 750MA DO -27 20400 1901-002%
ALCR706 1901-0029 & DIODF-PWR RECT 40OV 7S0MA. DD-29 20480 1901 -0029
AICR707 1901-0050 3 2 DIODE -SWITCHING BOV 200MA NS DOD-33 28480 1901-0050
AI1CR708 1901-0050 3 DIODE- SWITCHING 8OV Z200MA 2NS DO-35 20480 1901-0050
AIF701 2110-0318 [} 1 FUSE .125A 250V TD 1.25X.35 UL 28480 2110-0318
AL1J102 1251 -4%20 -] 1 CONNICTOR 25-PIN F POST TYPE 26480 1251-45920
A1J700 1251-4401 7 2 CONNECTOR 10 -PIN M POST TYPE 20480 1251-4401
AL1LI705 1251-4743 0 1 CONNLETOR-AC PWR HP-9 MALE REC-FLG THRMP 28480 1251-4743
A1K100 04901247 -3 1 RELAY-REED 1A 1A 200VDC &VDC -COIL 2va 20480 0490-1247
41Q100 1854-0071 7 & TRANSTIGTOR NPN SI PD=300MW FY=200MHZ 28480 16540071

ALGIDY 1055-D4L9 9 1 TRANSTSTOR=JFET DUAL N-CHAN TD-71 20480 1855-0456%
AlQi02 1853-0084 2 3 TRANSTISTOR PNP SI PD=310MW FT=A0DMHZ 27014 2N5087

A1Q103 18%4-0071 7 TRANGISTOR NPN SI PD=300HW FT=200MHZ 28400 1054-0071
A1Q104 1854-0079 s 1 TRANSISTOR NPN 2N3439 EI TO-5 PD=1W ILS0S 2N3A39

ALRTDS 1055-0270 o 2 TRANGISTNR J FET N-CMAN D MODE TO-72 SI 20480 1855-0270
A1G107 1855-0270 ] TRANSIGTOR J-FLT N-CHAN D -MODE TD-92 SI 20400 1855-0270
410110 18540071 7 TRANGISTOR NPN SI PD=300MW FT=200MHZ 20480 1054-0071
Algna 1854-0071 7 TRANGISTOR NPN S1 PD=300MW FT=200MHZ 20480 1054-0071

A1Q400 1853-0086 2 TRANSISTOR PNP SI PD=310MW FT=40MHZ 27014 2NS087

AIQ4A01 1853~0084 2 TRANSISTOR PNP SI PD=310MW FT=40MHZ 27014 2NS0B7

A10402 1855-0308 S 1 TRANSISTOR-JFEY DUAL N-CHAN D- MODE 51 20480 1855-0308
ALGSDOD 1854-0071 7 TRANSISTOR NPN GI PD=300MW FT=200MNZ 20460 1854- 0071

ALIQ701 1854-003% ? 1 TRANSISTOR NPN 2N3DS3S 51 T0-39 PD=1W 3505 2N30535

A1G7D2 1833-0012 L] 1 TRANSISTOR PNP 2M29044 SI TO-39 PD=EDDMW 01295 ZNCTD AN

ALR100 0678-8%51 3 1 RESISTOR 1.0 5% 14 F TC=D+-25 28480 0&9E8-8951

ATRINY NE98-4493 A 3 REGIGTOR 37.4K 1X .105M F TC=01-10D 24586 C4a-1/8-T0 3742-F
ALR1D2 2100-365%9 7 1 REGISTOR-TRMR 20K 10X C TOP -ADJ 17 -1RN 32997 3272W -1-203
ALRID3 0498-4495 4 RESISTOR I7.4K 1X 1250 F TC=0+-100 24546 C4-1/8-TD-3742-F
AIR1IDS 0757-0420 3 1 REGISTOR 750 1X .125W F TC=0s 100 245486 C4-1/8-TD-751-F
A1RIDB 069B8-327%9 o 4 RESISTOR 4.9%K 1% 1254 F TC=0+-100 245456 CA-1/8-T0- A991-F
AIRIDY 06631005 S 2 RESISTOR 10 %X .2%W FC TC=-400/+500 01121 CB1D0S

ALR11Y 0498--4495 4 REGISTOR 37.4K 1% .125W F TC=0+-100 2446 C4 -1/8-TD-3742-F
AlR113 D&7B-4500 2 1 RESISTOR S57.0K 1% .12%W F TC=0+-100 4586 Ca-1/8-T0-57262-F
ALRILS D&B3-1065 7 1 RESTSTOR 10M S5X .25¢ CC TC=-%00/+1100 1 CB106S

ALRILS 0L76G -4504 [ 1 RESITTOR &2.0K 1% 120U F TC=0+-100 FATAL C4 1/8-To-6902 -F
ARG 0¢83-027% 9 ] RESIGTOR 2.7 SX .25W FC TC=-4D00/4500 1 Cn276s

ALR11B% 06780077 o 2 RESISTOR 93.1K 1X ,12%W F TC=0+-100 04800 PHESS -1/0-70 -9312-F
AlR11Bw G6YB-1505 3 2 RESIGTOR: FIXED 1676 .04 1/04 <3480 0E7E- 1503
ALRTI9 0&YB-4123 1 3 REGISTOR 499 1X 1254 F TC=0+-10D 24546 C4 1/8-TO-4A99R-F
ALRIIGN 06984433 2 1 RESIGTOR 2.49K 1X .125W F TC=0+-100 2ATAL n4-1/8-T0-2421-F
AIR119 0757 -0273 4 1 RESIGTOR 3.01K 1X .120LW F TC20+ -100 24546 Ca 1/8-TO- 3011 -F
ALRIIO= 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=D+-100 24%4L C4 -1/8-TD- 1001-F
ALRTL™ 9757 -0203 & b4 RISTSLTOR DK 1% .1P%W F O TC-04- t0D fanAh Cea-1/0-TH 201 T
ATR119w 0757-0427 L] 1 RESISTOR §1.5K 1% 120G F TC=04-100 2A%4b C4 1/8-10-1501-F
AIRIIO™ 0757 -0430 S 1 REGIGTNR 2.21K 1X 1258 I TCc=0+ (1080 2454k Ca 1/D-TO-P211  F
Al1R120% 0698-0077 ] RESISTOR 93.1K 1X .125%4 F TC=0+-100 03000 PHESS-1/0--T0 yX12-F
ALR1IZ20= 0598-1525 11 RESISTOR: FIXED 187¢ .04 1/0W ZBaBD D6YE -1525
ALR121 0&0s--102% 3 1 RESTSTOR 1.8K 5% .05W CC TC=0vha7 01121 rmngs

AlR122 06731041 o 1 REGISTOR 100K 10X 2w CC TC=0iUK2 01121 HB1N41

ARIZ3 BL&B3-1045 3 & RESISTOR 100K SX ,2%W FC TCr-4DO0/+000 p1121 CB1045

AIR124 04,03--4735 4 10 RECSISTNR 47K 5X ,25W FC TC=- 400/+B00 01121 CBa733

ALRIZS 0LB3-4735 4 RESIGTOR 47K 5% ,25W FC TC=-4D0/+D0D ntiz1 Cua73s

AIR126 06B83-4733 4 RESISTNR A7K 5% ,25W FC TCe=-400/1000 p1121 Cea?735

A1R127 D &83-4735 4 RESISTOR A7K 5% .25W FC TC=-400/+800 01121 ChaA735

AIR12B 0811-18%8 9 1 RESISTOR SDD SX SW PW TC=0+-20 2040 0811-1858
AIRI2Y 06034733 4 REGIGTOR 47K S% ,25W FC TC=-400/+B00D 03121 CHA73S

ALR130 0683-0275 ¥ RESISTOR 2.7 5% .2%W FC TC= -400/4500 [ 15T} CB2765

AIR131 0LVB-4470 ] 3 RESISTOR &.98K 1X 1250 F TC=0+-100 24548 CA4-1/8-T0-6981~F
AIR132 0683-5245 £ 1 RESISTOR &20K %% ,25W FC TC=-D00/4900 01121 Chb2AS

A1R133 0678-4470 1 RESIGTOR 6.90K 1% .12%W F TC=D+-100 c4%4b Ca-1/8-T0-69B1-F
AIR134 21003335 1 1 RESISTNR-TRMR 200K 10% C SIDE-ADJ 1- TRN 2BaRD 2100~ 3356
ALRLIZS 0L03—1 025 9 1 RESTSTOR 1K 0% .25 FC TC=- 400/+6D0 61101 CRr102S

AIR1S2 2100-3003 1 1 RESISTOR-TRMR 500 10X C 10P -ADJ 17-TRN 32997 31292u-1-501
A1R154 07570447 & 3 REGISTOR 20K 1% .125W F TC=0+-100 24546 Ca4--1/8-TD-2002-F
AIR1SE 048347025 2 n RESISTOR 4.7K 5% ,25W FC TC=-400/+700 01121 CDha72%

AIR15B 04588767 1 1 RESISTOR 200K SX ,25W CC TC=-B00/+900 oDAt 0698-8767
AIRISY 06988768 2 2 RESISTOR 100 5% .25W CC TC=-400/+300 20480 0678-B768
A1R160 DOHBI-~4725 2 RESISTOR &4.7K 5X .25W FC TC=-400/4700 a1 CRA72S

AIRIG2 0683-204% S 2 RESISTOR 200K 5% ,2%W FC TC=-BoOD/+%00 oiza Cr2045

ALR164 06B3-2045 = RESISTOR 200K 5X 256 FC TC=-800/4900 01121 CP7045

ALRI6E 06D3-4733 4 RESISTOR A7K %X ,25W FC TC=-400/+B00D 01121 Cpa73%

ALR168 06834735 4 RESISTOR 47K Sx .25W FC TC=-400/+800 01121 Cuazas

AlR201 0757-0401 ] 1 RESISTOR 100 1% .12%W F TC=D0+-100 24346 C4 -1/8-T0-101-F
AL1R203 0698-3458 7 1 RESISTOR 348K 1X ,125W F TC=04-100 20480 0L7B-3450

See introduction to this section for ordering information
6-4 *Indicates factory selected value



Model 3466A Replaceable Parts
!
Table 6-3. Replaceable Parts (Cont'd)
Reference HP Part |c Q Descripti Mfr
: A scription Mfr Part Number
Designation | Number |D ty p Code
ALRZOT 2100 -3670 0 1 RESISTOR-TRMR S006 10X C TOP-ADY 17 -TRN 20480 2100-34670
ALR207 0737-0260 1 1 RESISTUOR 9.0%K 1X .125W F TC=D+-100 19701 Hrac1/8-70--90%91-F
A1RI0O 0670 3437 2 1 RESIGTOR 133 1% 125w F TC=0+ -100 24544 Ca 1/0-TO-133% F
ALR301 0757-0271 2 1 RESISTOR 124K 1X 1256 F TC=04+-100 24546 C4-1/8-T0-1243-F
ALR3D2 2100-0500 7 1 RESIGTUR -TRMR H00K 10% C TOP ADY 1 -TRN 70400 2i100-0580
ALR3INA 2100-3210 & 2 RESISTOR-TRMR 10K 10X C TOPM-ADJI 1-TRN 28400 2100-3210
ALR3DS 0AHBI-273N o L] RESIGTOR 27K %X .25W FC TC= 400/+000 o2 Cp273%
ALR3IDS 0737-0471 L] 1 RESIGSTOR 182K 1% 125 F TC=0+-100 SA546 C4-1/8-T0- 1823-F
ATR3DGL 0LY0- 4520 B 1 RESTSTOR 165K 1X .12%W F TC=0+ 100 24746 C4-i/B-TO0-16%3 F
Al1R3IDT7 neve—-3224 7 1 RESISTDR &.49K 1% 125w F TC=0+-100 24TAE C4 1/8-T0-6L471-F
ALRADA D4A7A D754 8 1 RESIGIOR S00K .1X ,12%W F TC=0+-10 20400 06598-0954
ALRADG 21003211 7 1 RESIGTOR-TRMR 1K 10X C TOP-ADY 1-TRN 20400 2100--3211
AlRADD 0690 -8753 7 1 RESISTOR 4%.2K 1% 125U F TC=0+-10 lo40a N678-8953
ALRALG 2100-32%2 & 1 RESIGIOR-TRMR 5K 10X C TOP--ADJ 1--TRN 20480 2100--3252
ALR4L7 0737 - 0451 L] 1 RCSISTOR 24.3K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-2432 -F
A1R41B 06834735 4 RESTSTOR 47 SX .25 FC TC=-400/+000 a1121 CE4735
ALR41? e78 3060 7 2 RESIGSTOR 11,.5K 1% ,123W F TC=0+-100 24545 C4 1/8-T0-1152-F
At R4AZ0 0683 -4735 & RCSISIDR 47K SX 254 FC TC=-400/+000 oy Chqa735
ALR4ZD 075L7 -0277 a i RESIGTOR 47.% 1% ,125M F TC=0+-100 24540 C4-1/8-TO-4972-F
ALRAZ3 0683-1055 S 4 RESISTOR 1M 5X ,25W FC TC=-B00/+700 01121 CE1055
ALRAZA 0757 -0410 1 1 RESISTOR 301 1R 1250 F TC=0+ -100 245446 C4 1/8-To-301R-F
A1RA2S 0698 - 4470 5 REGISTOR &.F0K 1% .12%4 F TC=0+-100 2ASAL C4 1/8-T0-&%01-F
ALRAZL D747 -0472 5 2 RESGISTOR 200K 13 .125W F TC=D+-130 24546 Ca-1/8-T0-2003-F
ALRA28 21003214 o 1 RESISTOBR-TRMR 100K 10X C TOP-ADT 1 TRN 20400 S100-3214
ALRAJD 06A3-4725 2 RESISIOR 4.7K %% .20%W FG TC= -400/+700 M CE4725
A1LR432 0L03-2735 ] RESISTOR 278 %X .2%W FC TC=-4D0/+000 0i12% CE273S
ALRA3A 0403- 2735 L] RESISTOR 27K %X .25W FC TC=-4D0/1800 o112 CB2735
ALRAIL o&v8 3220 9 7 RFSITCION 4%.9K 1% 1954 F TC=D+-100 20400 0&90- 3200
ALR43A 0670- 4123 5 REGISTOR 4%% 1% .125W F TC=0+--100 24548 C4 -1/8 - TO-497R -F
ALR44D 04834725 2 RESIGTOR 4.7K 3% ,25W FC TC=—-400/+700 81121 CEBA725
ALR&AD 0603-273% 0 REGISTOR 27K %X .2%U FC TC=-400/+800 1121 Cp273s
ATR444 16984123 3 RESIGTOR 479 1% 1254 F Th=0+~-100 24546 C4 1/8-TO-499R F
ALR &AL 0A7H-3517 1 1 REGIGTOR 12,46 1X ,12%W F TC=D+-100 24545 Ca4-1/B-TD-1242 F
AL R44B 0757-0442 k4 3 PESIGTOR 10K 12 ,125W F TC=0r-100 24546 C4-1/8-T0-1002-F
ALRASLD 07570450 7 2 RCSIGTOR 22.1K 1X . 12%W F TC=0+ -100 24546 C4-1/B-TD -2212 -F
ALR 452 U757 -0 44% & RESIGSTOR 20K 1X .125W F TC=0+-100 24546 C4-1/8-T0--2002 F
ALRADE 0698 -30208 7 REGIGINR 47.9K 1X ,125W F TC=0+-100 28400 n&ve-3028
ALRASE N&6%8~3226 L RESISTOR 49.9% 1X 1294 F TC=0+-100 20480 0e9B-3228
ATRALD 0470 -3200 7 RCSIGTOR A2.9¢ 1X ,12%W F TC=0+ 100 2480 NAYB-3220
ALR4LZ 0698-4502 4 2 REBIGTOR &4.%K 1X ,125W F TC=0+-100 245486 Ca-1/8-TD~b472-F
AlR4LA oA 371G 4 1 PESISTOR 479K 1% ,1065W ©F TR=0+-100 28400 0hATE-321%
ALRALG n6ve ah4 2 1 RIGINTOR 453K 1% 1294 F TC=0+-100 20400 04910 4540
ALRSO0D 0757--0472 5 RESISTOR 200K 1X ,125W F TC=n#+-100 24544 C4 -1/0-Top-2003 F
ALR3D2 017%7 0450 L RESISTOR 22.1K 1X .12%W F TC=0+-100 TAGAL C4--1/8-To-"212-F
ALRS04 0a%0 4409 [ 1 REGIGTOR DRK 1% ,12%W F TC=04--100 24545 Ca 1/8 TO-280.-F
ALRS0E DLBA 1005 ) RLSIGTOR 1M 5% .D5W FC TO--NO0O0/ 900 30 Fea | CH1055
ALRS07 DHUI- 4735 4 REGISGTOR 47K %% .2%W FC TC=-400/+000 01121 CBA73%
A1RG0D 068 I07% n RESIGTIN &, 97K 1X ,1275W F TC=Ds-100 2446 C4-1/B-TO-A991-F
ALRAGDS 200-0554 b 1 RCSISTOR TRHR 500 10% € 10P-ADJ 1 ION 20400 21000554
ALRGD4 0670 -441% 2 1 RESISTOR 210 1X ,125W F TC=0+-100 24546 C4-1/8-TD- 210R-F
ALRADG 0698 3447 & 1 RESGISTOR 422 1% .12%W F 1C=D+-100 24546 C4-1/8B-TO~-422R -F
ALTRGDB 06984467 & 1 RIGIGIOR BAS 1% ,125W F TC=D+=-100 03000 PHESS-1/78-TD-BASR-F
ALRG1D noO70G- 440 3 ] ROSISGTOR 1.67K 1X ,12%W F TC=0+¢-100 245464 C4-1/78-T0-1691-F
Al1RG12 07%7~0433 8 2 RESISTOR 3,32 1X 125U §F TC=D+-100 24544 C4-1/8-T0-3321-F
AlRL14 0670 -87H5 7 1 RCSISTOR 13.5%K .1X .14 F Te=0+-10 28400 D&9B-RB95S
ALRL1G 0698-3756 o L REGISTOR 42,5 .1% ,1W F TC=0+-10 20480 0670- 3956
AIRGIB 0757 -0444 1 1 RESIGIOR 12,1 1% .125W F TC=D+-100 24546 C4 1/8-TO~-1212-F
ALRESD 0811~-3392 0 1 RESIGTOR 900 03X .125W PUW TC=0+-10 20480 0e11-3392
AIRLED an11- 3390 o 1 RESIGTOR 20 .03X 1254 PWW TC=D+-10 20480 0e11-I3%90
AlLRLSS 0811-3391 L 1 RESISTOR 9 .05X .125W PUM TC=0+-1D 20400 0e11-313%1
ALRESSE 0011-3455 & 1 RESIGTOR .7 .1X 4W PUW TC=0+ %0 c0480 00t 1-345%
ALRLSA 00113435 2 1 RESISTOR .1 1% 3w PW TC=D1-90 20480 0811-3435
AIRLSS 0757-0346 2 1 RESISTOR 10 1% ,125W F TC=0+-100 24546 C4-1/8-T0~-10RO-F
ALRLLD 2100-3383 4 1 RESISTOR-TRHR S0 10% C TOP-ADF 1-TRN 20480 2100-3303%
AIR70B 16988760 2 RESISTOR 100 5% .25W CC TC=-400/+300 <8480 n&698-8768B
AILR7D9 U683~ 4725 2 RESIGTOR 4.7K 35X .25W FC Te=-400/+700 a2 ChA72S
AIR71D 0698-3332 [ 1 RESISTOR 80.6 1X .%W F TC=D+-100 208400 0676--3332
ALR711 07570442 5 RESIGTOR 10K 1X ,125W F TC=0+-100 24546 C4--1/8~-T0—-1002-F
AlR712 0757 -0442 9 RESISTOR 10K 1X .12%W F TC=0v-100 24546 C4-1/8-T0-1002 -F
ALR713 0737 ~044%9 & RESISTOR 20K 1% .125W F TC=0+-100 24546 C4--1/8-TD-2002-F
AlR714 0757-0433 a REBISTOR 3.32K 1% .125W F TC=0+-100 247546 C4-1/8-TD-3321-F
ALRT1S 0757-0283 ) RESISTOR 2K 1X .1254 F TC=0+-100 243546 C4 1/8-To-2001-F
AlR716 04703228 7 RESISTOR 47.7¢ 1X 1250 F TC=0+-100 204500 06%8-3228
ALRT17 2140-3210 & RESISTOR-TRHMR 10K 10X C TOP-ADJ 1-TRN 20480 21003210
AlR718 047B-4502 4 RESIGTOR 64.9K 1X .12%W F TC=0+-100 24544 C4 -1/B-TO-6472-F

See introduction to this section for ordering information
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Replaceable Parts Model 3466A

Table 6-3. Replaceable Parts (Cont'd)

Reference HP Part |c Descripti Mfr
¢ . Qty scription Mfr Part Number
Designation | Number |D P Code
AIR71? 0678 3279 0 RESISTOR 4.97K 1% .12%W F TC=0+-100 24548 CA-1/8-T0-4%%1-F
ATR720 0&679-4042 -1 1 RESISTOR 124 1% .SW F TC=D+-100 20480 0LFB-4042
AIR721 06B3-0275 4 RESISTOR 2.7 5% .2%W FC TC=-4D0/+30D o2 CE27GS
AlR722 0683-0275 L ] RESISTOR 2.7 S .25W FC TC=-&400/+500 01121 CR27GS
AIR723 0683-D275 L RESISTOR 2.7 5X .25M FC TC=—-400/+500 1121 CB27GS
AIR724 0EE3-0275 L] RESISTOR 2.7 5% .25 FC TC=--400/+500 01121 ch27GS
AIRT72S 06830275 L4 RCSISTOR 2.7 5% .25W FC TC=-400/+500 021 CB27GS
ALR728 06834725 2 RESISTOR 4.7K SX .25W FC TC=-400/+700 01121 CR4725
AIR?27 0683 -0273 ? RESISTOR 2.7 SX .254 FC TC=-4DD/4500 p11:1 CE27GS
Al1R728 0683-472% 2 RESISTOR 4.7K 5% .25W FC TC=~400/+700 01121 CRA725
ALR730 0683-472% 2 RCSISTOR 4.7 5% .25W FC TC=-4D0/+700 01121 CBA7235
AITRTID0 0839-0026 L] 1 THERMISTOR DISC 10K-OHM TC=—4. a4X/C-DEG 20480 0637-0028
A1S1-14 D3466- 61901 | 2 1 SWITOH ASSEMELY ZB4BD (IA66-b1701
Al1S1 3101-212% 7 1 SWITCH: PP GRPT ALTING .a3A 113VALC 20480 3101-212%
A1S2 3101-2120 [ & GUITCH: PE GEPT INTLH 454 1135VAC 28400 3101-2128
[} %21 3101-2128 ] SWITCH: PP GEPT INTLH 454 11SVALC 248D 3101-2128B
AlSs J101--2127 S 3 SWITCH-PR 6PDT INTLH .45A 115VAC 28400 3101-2127
A1SS 3101-2127 S SWITCH-PB &PDT INTLH ,4%A 11SVAC 2BARD 3101-2127
A1SE X101-2127 S SWITCH-PE o6PDT INTLH .45A 113VAC 28480 3101-2127
A167 3101-2130 0 & SUITCH-PP DPST INTLH .4S5A 11SVAC 20480 3101-2130
AL1SB 3101 -2130 ['] SWITCH-PR DPST INTLIL .45A 115VAC 28480 3101-2130
A15% 3101-213p 0 SWITCH-PR DPST INMTLH .45A 113VAC 28480 3101-2130
A1510 3101--2130 1] SWITCH-PB DPST INTLH .45A 115VAC ¢ha80 3101-2130
AIEN 3101-2130 0 SWITCH-PE DPET INTLH .45A 115VAC 20480 J101-2130
A1812 3101-2128 (] SWITCH: PB BDPY INTLH .45A 115VAC 2B4B0 3101-2128
A1513 z101-2130 1] SWITCH-PE DPST INTLH .45A 115VAC 20400 3101-2130
A1S14 31012128 ] SWITCH: PE BEPT INTLH ,45A 115VAC pat=L 1111 3101-2128
A1T700 P100-34%4 S 1 TRANSTORHER~PODMWER 115V 47-440HZ 20480 F100-3474
AlULDD SP57 5122 1 1 LD NOISE LF357 20aBD 5757-5122
AlL102 1813-00%¢ ] 1 INPUT HYBRID 2B4BD 1813 -0096
AlUIDA 1026-0174 2 1 IC COMPARATOR CP QUAD 1a-DIP-P PKG 28400 1026~0174
AlU200 1626—-003% 2 1 IC P AMP GCP TO-99 PKC 012795 LH201AL
ALU30D 10260735 3 1 RHS/DC 14-CORZI/SDR EPLR 28480 18260935
AlUADD 1826-0561 1 1 IC OFP AMP GF TD-9% PKG 204D 1826-0561
AlLIAD2 1013-00%7 1 1 INTCG HWYERID 20400 t013-00%7
ALLIADS 1858-0054 L] 2 TRANSISTOR ARRAY 1&£-PIN PLSTYC DIP 20400 1056-0054
ALUADE 1058 0054 & TRANGISTOR ARRAY 1&46-PIN PLSTC DIP 28400 105B-DDN4
ALUSDD 16824-0043 L] 3 I1C OF AMP GP TO-9% PKL ISOS CA30?T
ALUADO 1024-0043 L] IC GO ANP GP TO 97 PKG aLnes CASD?T
AlL700 1120-01%4 [} 1 IC 723 V RELTR TO-100 Da713 HC1723CG
ATU701 1026-0043 L ] IC OP AMP GP TO-99 PKG LIRS CA30?T
Al HISCCLLANEDUS PARTE
ALFX701 2110 -024% L] b4 FUSEHOLDER-CLIP TYPE.25D-FUSE 20480 2118-026%
ATXI00 1200~-DA2A P 1 GOCKET-IC 14-CONT DIP DIP-SLDR 2na60 1200--0424
R3AR- DRED L] 5 TCRMINAL--STUD SPCL-FDTHRU PRESSG-MIG wnz7 011- 807 00D 209
0.540-00%22 2 1 TERMINAL-STUD SPCL-FDTHRU PRESS- BTG 20400 D340-00%2
p3I70-24086 -] 7 KEY CAP LIGHT GRAY (RANCC SWITCHES) 20480 0370-2488
03702625 & 1 KEY CAP WHITE {(PDWER) 20400 p3I70-262%5
0370-2073 L] ] KEY CAP DARK GHAY (FUNCTION SWITCHES) 28400 0370-2873
037D-2917 7 1 KEY CAP BLUE (AUTD) 28480 0370~2917
p3BO-108% 3 3 STANDDFF -RUT-0ON .7-IN-LG &6-32THD poDDD ODRDER DY DESCRIPTION
1460-146B5 & 1 BPRING-LEAF .25-IN-W 1.3555-IN-0A-LG BL 284B0 146D-14B5
1600--D&78B 3 1 GTAMP ING- BE-CU CONNCECTOR STRIP-12 PIN 20480 1&600-0678
1600-067% L] 1 STANP ING-BC-CU CONNECTOR STRIP-17 PIN 204B0 1600--D679
Sp40-006B 7 1 WOLDER, SPRING 20480 S040-BO4B
D34b6—-24701 | 2 F4 SPACER-HYBRID 284080 03aLGL-24701
A2 DIALL-LLS70 | ¥ 1 PC ASSEMBLY: DISPLAY 28400 0IANG -66578
0346L-56517 | & 1 PC ASCEHELY: DISPLAY (1714A01831 TO 20480 034bE-66517
1714A1160)
D3IALE-ELS0Z | ¥ 1 PC ASSEMBLY: DISPLAY (1716A01830 & BOLOW 2habo DIALL~ELS02
A2DS0R 1770-0404 -3 7 LED-LAKP LUM-INT=300UCD IF=S0MA- HAX 20410 S0B2-44B0
A2DSD02 19900404 2] LED-LAHP LUM-INT=310UCD IF=S0HA-HAX 20400 S5002--4480
A2DSDDY 1990-0DAD4 - LED-LAMP LUM -INT=30DUCD IF=50MA-MAX 20480 S082-44B0
AZD5004 1790-0404 -] LED-LAMP LUN-INT=3D00UCD IF=50MA-MAX 20480 SDG2-44B0
AZD5005 1770-Da0A <] LED -LANKP LUM-INT=300UCD IF=50MA -HAX 28400 S0B2-4480
AZDEDDA 1790-0404 B LED-LAMP LUM-INT=300UCD IF=50MA-HAX P04R0D S0R2--44B0
AZDS007 1590--DADA ;3 LED=LAMP LUK -1NT=300UCD IF=S0MA -HAX 28400 5082-4480
A2DEM001 1790-0532 3 1 DISPLAY-NUK-SEG .S5-CHAR .29-H 204B0 5002 7612
AZDGMOD2 1990-0531 2 4 DISPLAY-NUM SEG 1-CHAR .3 -N °N480 %5002-7610
A2DSHO0S 1990-0531 2 DISPLAY-NUN-SLG 1-CHAR .3-H 20480 S082-7610

See introduction Lo this section for ordering information
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Model 3466A

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part 1c| o Description Mfr Mfr Part Number
Designation | Number |D ty P Code
A2DSHODA 1770-0%31 2 DIGPLAY-NKUM GCG 1-CHAR ,3-H 28400 50N2-7610
A2DSHOD 1990-03531 2 DISCL AY-NUM-SEG 1-CHAR .3-H 20480 SUE2-7810
AZPY 1251-4112 7 1 CONNECTOR 25-PIN W POST TYPE 26460 1231-4112
AZRD26 06831115 8 14 RESISTOR 110 5% .25W FC TC=-400/4LB0D p1121 CHE1113
AIRDPE oLn3- 1115 a RESIGTOR 110 5% 254 FC TC= -400/+40D n1121 cpr113
AZRO32 0683-1115 a RESISTOR 118 5% .25u FC TC=-400/+L00 11 CH111%
ARD3A DLO3- 1115 3] RESIGTOR 110 5% .2%W FC TC= ADO/1 400 1121 CE1115
AZRO3L D&B3-1115 B8 RESISTOR 110 SX .25W FC TCe-4B0/+80D 1121 Cni11s
ACZRD3E DAHOS 1115 a RE'SIS'II;N 110 32 .25W FC Tr=-400/+400 1121 CeB111%
AZROAD n&HEI-1115 a RESTISTOR 110 SX .25W FC TC=-408/+4L80 p1121 CB1113
ADROAZ DA03- 2215 1 3 REGISTOR 220 H% .20W FC TCe-400/1600 n1121 Ce2213
NORDAA 0683-1115 :} RESISTOR 118 5% .25W FC TC=--4D0/4600 p1121 CE1115
AZRODAL B&O3--111% 3] RESIGSTOR 110 5% .25W FC TE=-400/+400 p1121 Ce1115
AZRDAB 06631115 a8 QESIS';DR 110 32 ,25W F& TC=-A00/+6L0D p1121 CH1115
AZRDAT 0LN3 11135 [1] RESISTOR 110 %% .I%W FC TC= -400/1 4600 p1121 Cp115
AZRDSO 0683-1113 2] RCSISTOR 110 5% .25W FC TC=-480/+L00 pt1 CE1113
ACRDS2 BOHOI-1115 L] RESISTOR 110 5% .25W FC TC=-400/+400 miz chi11s
ATROS4 04683-1115 a8 RESIGTOR 110 SX .25W FC TC=-408/+4L00 p1121 cp111s
AZRDSH 0683-2215 1 RESISTOR 220 5% .23W FC TC=-400/+400 01121 cC2ns
A2ROSE 04832215 1 RESIGTOR 220 5% .PS5W FC TC=- 400 /+600 p1121 cCeE2215
A2 MISCELLANEODUS PARTS

15302062 A 1 DISPLAY HASK 284810 1530 2062
A D3A3S- 64003 | & 1 PC AGGEMELY: DATTERY 20400 03435-46803
A3CAN 0160--3847 9 CAPACITOR-FXDB .D1UF +#10D-0%X SEVBEC CCR 28460 B14n0- 3047
A3CEDD D146D-3D47 7 CAPACITOR-FXD .D1LUF +180 0% SOVDC CLR 20400 D16U-3847
AZCBDY 01801743 2 1 CAPACITOR-FXD ,1UF+~10X ILVDC TA 56287 150D104X7035A2
AZCODS D1%o epnae ? 1 CAPACITOR-FXD .1UF +09-20% 100VDC CER 28400 015C--0064
AXCBOGL 01602204 ] CAPACITOR-FXD 100PF +-5X%X 300VDC MICA 2naao 0160-2204
AICE07 D140 B193 2 1 CAPARITOR -F XD 130PF +-5% 300VDC MICA 72136 DHISF131I0300WVICR
AlCens 010p-0307 4 1 CAPACITOR-FXD 4, 7UF+-20% 10VDC TA SL-ey 150DA73X0010A2
A3CB0T DL&D-3047 7 CAPACITOR FXD .01 +100 -0% SO0VDRC CER 28400 B140-3847
AJZCB10 D 16D -3DA7 L CAPACITOR-FXD .01UF +180- 0X SOVDC CER 2BARD B1&0-3847
A3CRBO1 1701 -0040 1 DIDDE -SWITCHING Sdv TSOMA N3 DO--A% FRAB0 1701-0040
A3CRBOD2 1202-3182 ] 1 DIDDE ZNR 12.1V SX DO-35 Ph=, 44 20480 1902-31682
AZCRADA 1701 0040 1 DIODE -GUITLUING 3oy SOMA NS DO-3% 20400 1701 -0040
AGCRELS 1701-0040 1 DINDE- SWITCHING 3aV S0MA NG DO-35 20400 1701-0040
AICRADG 1901 -C04D 1 DIODE -SWITCHING 30V S50MA NS DD-33 20480 1901-0D4AD
AZCRBDT7 17010040 1 DIODC -SWITCHING 38V SCEMA DTNS D0O-35 20400 1901-0048
wICABAN 1901 -004¢ 1 DIODF SWITULHING 30V 5%0HA TNS DO-35 20400 1701-0040
AICRADDY 19¢1-0040 1 DTODE SWITCHTNG 30V SOMA NS DO -35 0400 1701-D040
AICROID 1701 DO4D 1 DIODL SWITULHANG 30V SOMA ONS DD--35 206400 1981--0040
AACROL1 1701-0040 1 DIOPE-SWITCHING 30V S0MA 2NS DO -35 20400 1701-0040
AICREL2 1710 -0034 2 A4 DIODE -GE 30V 0ODMA ONB DO-7 20400 1910-0034
AZCREL 191C-0034 2 DIORC-GE 30V DCMA 8BNS DO-7 20400 1716 DD34
ATJCRO1S 1910 pos4 14 DIORL GL 30V Gonas ONS DO 7 23400 1710-0034
A3ICROLS 1910-D0D34 2 DIODE--GC 30V NaMA BNS DO-7 2041010 171 0-p034
AICRBLISE 1701 0533 7 2 DIODE-GM SIG SCHODTTKY 20490 1901-0535
AJCRB17 1901-053%5 9 DIODE~SM SIG SCHOTTKY 28400 1961-9535
AJFan1 2110 -0DD2 7 2 FUSE 2A 250V NTD 1.25X.25 UL 75715 32002
A3TE01 1251 -4401 7 CONNECTOR 10--PIN M POST TYPE 28480 12514401
A3QO01 1Ns3-0010 2 1 TRANSISTOR PNP SI TO-18 PD=34L0MU 20a00 1G53-0010
A3gen2 1054-0063 7 1 TRANSIGTOR NPN 2N30%3 SI TO-3 PD=115W L5035 2NINSS
A3Qoe3 16854 007 ] 3 TRANSISTOR NPN 51 PD=34L0MW FT=73MNZ 20480 1B54-0087
AJGBDA 1654-0087 -1 TRANGISTOR NPN G1 PD=3L0MW FT=75HHT 2n400 1054-8087
AZQEDS 1054 0boO7? 5 TRANSISTOR NPN G1 PDul&0MW FT=75MHZ 20480 1054 -0087
AZRBN1 N683-3335 e 3 RESIGTOR 33K SX ,254 FC TC=-400/+000 itz CE333S
A3RED2 0603-1515 2 1 RESISTOR 150 5% .25W FC To=-400/+600 c1121 CB151S
AZRBOY C6B3-3325 & 3 RESISTOR 3.3K S .2%5W FC TC=—400/+700 1121 CE3325
A2ZRA0A 0757-04865 & 1 RESIGTOR 100K 1X ,12%W F TC=D0+-100 24544 C4 1/0-TD-1D03-F
AZRBDS p&9B-4508 ] 1 RESISTOR 78.7K 1X 1254 F TC=0+-100 24546 Ca- 1/8-T0--7072-F
A3REDG 0678-3148 2 1 RESISTOR 102K 1% .125%W F TC=0+-100 24546 Ca 1/8-T0 -1023-F
A3REBD7 D&YE—-4518 2 1 RESISTOR 137K 1% .12%J F TC=0+-100 24548 C4- 1/8-T0=-1373~-F
AZRBOE BAN3I-1045 3 REGSISTOR 100K 5% .25W FC TC=—40D/+BO0 niiz1 LB104s
AIRBDY D757-047% 2 2 RESISTOR 372K 1X .125%5W F TC=0+-1080 17701 HFAC1/7B-TD--3923-F
AZRB1D DL70-4431 ] 1 RESISTOR 2.05K 1% 125w F TC=0+ 100 245486 C4-1/8-T0-2031 -F
AZRELL 2812-0048 1 1 RESISTOR .27 S .54 PUW TC=0+-300 75042 BWA0-1/2--272/7100-T
AJRB12 NHBE3-1045 3 RESISTOR 100K SX ,2%W FC TC=-400/+G00 st121 Ch104%5
A3RE13 0898-327% 1] RESISTOR 4.99K 1% 1254 F TC=D+—-180 24%46 CA-1/8-TD-A%71-F
A3RB14 06983149 3 1 RESISTOR 235K 1X .12%4 F TC=0+-100 24346 C4-1/8-TD-2553-F
AZRELS 067E-4531 9 1 RESISTOR 267K 1X -, 1254 F TC=0+-100 24548 C4-1/8-TU-2673~F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd)
Reference HP Part |c Descripti Mfr
: . Qty scription Mfr Part Number
Designation | Number |D P Code
A3RB1G oLn3-1053 s RESISTOR 1M %% .25W FC TC= BDO/+700 o1121 CB1 335
AIRBL7 0683-1053 3 RCSISTOR 1M SX .25W FC TC=-B0D/+90D 01121 CB105S
AJRB1B 2100-03358 L4 1 RESISTOR-TRMR 20K 10X C TOP-ADJ 1 TRN 28480 2100-0558
A3ZREI? D&B3I~-47SS :} 1 RCSIGTOR 4.7H SX ,25W FC TC=-900/+1100 o111 CL:4755
A3IRB20 07570477 2 RECGISTOR 322K 1% .123W F TC=0+-100 17701 WFAC1/8~T0-3923-F
AIRB21 06833335 8 RCSISTOR 33K Sx .25W FC TC=-400/+000 61121 CH333s
A3RB22 0H03-333% B8 RESIGSTOR 33K S5X .2%W FC TC=-400/+802 o1121 Cp3335%
AIRE23 06B3-1045 3 RCSISTOR 100K SX .2%W FC TC=-400/+000 61121 CE1045
A3RB24 06B3-332% [ RESISTOR 3.3K %X ,.25W FC TC=-400/+700 o111 CB33ZES
AJRB2T 0683 -3325 1Y RESISTOR 3.3K 5% .25 FC TC=-a400/+700 b1121 CE3Z25
AJRB2& 06B3-1005 S RESISTOR 10 SX .25W FC TC=--400/¢300 01121 CB1003
AZREZ7 pevYe-3260 7 RESISTOR 11.%5K 1% .125M F TC=0+-100D 2A5AL Ca--1/8=-TO-1132-F
A3THEO01 2100-3720 2 1 TRANGIORMER: PULSE ~B4BD 71 00--3720
AZLBOT 18260139 L 1 IC Or aMPF GP DUAL 8-DIP-P PKG ILSBT CA145EG
A3URD2 1020-0v44 2 1 IC GATC CHDS NDR TPL 3-INP aLses CD402%UKE
AIUB03 1820-0930 4 1 IC Fr CHOS J-K W/C POS-EDGE-TRIC DUaL 3Lsas Cna027BE
A3UBODA 18200947 7 1 IC GATE CHOS NAND QUAD 2-INP 31585 CD4DT1URE
A3 MISCELLANEOUS PARTS
AJFXBO1 2110 -0267 1] FUSEHOLDER -CLIP TYPE, 25D -FUSE 28400 21100269
BETE0Y 1420-0233 4 2 BATTCRY &V 2.5A-HR PR--ACID POST 20480 14700233
Wi 03435-6160 2 o DATTERY CAELE WITH CONNCCTORS 20430 03435-61601
2360-0115 & - SCREW -MACH 6-32 ,312~IN-LG PAN-HD-POZI cooon ORDCR BY DESCRIPTION
2420 -0001 k] 2 NUT-HEX-MW/LKWR &6-32-THD ,109-IN-THK ooodp ORDiR BY DESCRIFTICN
6120-2365 ] 2 TEST GCAR ASSY 22 - AWG 1-COND 2.375-IN-LG 204R0 B120--23465
As D344 5-6HS5T 3 1 PC ASSEMELY: LOGIC 20480 03456-66T514
03466-6650 i 1 PC ASSEMDLY: LOGIC (171&£ADDATSD & BELOW) 28480 D34566-6L504
AACT0O0 0160 -22%57 3 CAPACITOR-FXD 10PF »-5X S0OVDC CER D+-6D 20480 0160-2257
AsCy02 o160-0D161 4 1 CAPACITOR-FXD .0IUF +-10% DOOVDC POL YD snano GI1LD-D161
AACTDY D160 -D157 8 i CAPACITOR -F XD 4700PF +-10X Z200VDC POLYE 2R430 D1A&B=-0157
AsSCYOE D14p-3620 B CAPACITOR-FXD .1UF +R0-20%X 100VDC CCR 2HL54 2130YTWI00RI0AZ
A4CT07 o0i00 0271 3 CAPACTITOR-FXD TUF+-10%Z 3%VDC TA 206209 153D1 0SXPRISA2
AALCYOB 0100--01%7 8 1 CAPACITOR-FXD 2.2UF+- 10X Z20VDC TA SH209 150N225XP02042
A4J701 1051-4166 1 1 CONNFLIDR 25 -PIN I' POST 1YPE fpanD 1251--4186
A4 T02 1251--4919 2 1 CONNECTOR 25-PIN F POST TYPC 2040n 1251-491%
A4LP00 2140-0210 1 1 INDUCTOR RF-CH-MLD 100UH 95X ,166DX.3065LG ~B4Bp f140-0210
A4LP01 71403710 & 1 COILY 1%UH 28404 ?140-3912
AYPFO2 12514910 1 2 CONNECTOCR 12 -PIN M POST SERIES 2n4ano 1:51-4%918
AATIT00 1853-0016 8 4 TRANSIGTDR PNP SI TO-92 PD=3D0MW 20400 10530016
LIV 1053 D01k n TRANGISTOR PNP ST TO -92 PD=R00MW “nanp 1A53-D016
A4GS0A 1053--0016 [:] TRANGISTOR PNP CT TO-92 PR=300MW soano 1055 0016
AAG?06 1053-0014 8 TRANSIGTNR PNP 51 TO--77 PD=300MW 7400 1053-p016
A4Q%08 10854-0071 7 TRANSISTOR NPN S1 PD=300MW FY=200MNZ 20480 10%4--0071
AARSDD 0L03-1045 3 RESGIGTOR 100K 55X .25%W FC TC=-a00/9800 o111 CHi0AS
AARIDA osve-3228 9 RESIGYNR 49.9K 1% 1734 F Th=D+-100D Z2a4bo ne96-3228
AARTOS 0&670-3278 e REGSISTOR 49.9K ix 1054 F TC=0+-3700D 8480 0478-3228
A4ARYDAE 06B3I-1045 3 RESIGTOR 100K 3% .25W FC TC=-400/+800 D13I21 CU1D43
A4R908 D&B3--2035 3 % RESISTOR 20K 3% .2%W FC TCe-400/+D00 o111 CB2035%
AARTFID ne83-e215 3 RESISTOR €20 5% .25W FC Th=- 40D/+600 01121 Coa2is
A4RT12 0LEI-0213 3 RESISTUR 820 5% .#%W FC TC=--400/1600 g1121 CEe215
AART1A 0483-8215 3 RISIGTOR B20 SX .25W FC TCw--400/4600 ni1121 CED21S
A4RT1E 0A03-B213 3 RESISTOR B20 5% 0% FC TC= -400/4600 61121 CEB213
A4RPIE 0 LB3-B215 3 RCSISTOR 820 5% .25W FC TCo-400/+400 b1121 cno21s
AARTID oLN3--N21S 3 RESIGTOR 020 5% .25W FC TC=-4n0/+&00 61121 CEB21S
A4RT22 oL83y-a21% 3 RUSISTOR B20 SX .25W FC TC=-400/+400D niI21 CrN213
AYRTZ2A 0683-B213 3 RESISTOR A20 5x .25W FC TC=-400/+6D0 01121 CerB215
AQRT2E 2100-2664 4 1 R-V 100K OHM 28400 2100 2666
AARI2B 06B3-2033 3 REGISTOR 20K 92X .25W FC TCe-400/+800 Di1i21 CE203%
AART730 0683--2035 3 RESISTOR 20K SX .25W FC TC=-400/+800 61121 CEP03S
A4RS32 0633-203% 3 REGISTOR 20K 5% ,25W FC TC=-A00/+800 nii121 Cp203s
MA4RTIA 06E3-2035 3 RCSISTOR 20K 5X ,25W FC TCw-aNo/+000 61121 CE2D35
AARTI6 06B3- 5119 1) L] RESIGTOR %i0 SX .55W IC TCw=- 400/ +600 1121 CPS115
A4RTIB D&33-511% 1Y RESISTOR 510 5X .25W FC TC=-400/+LD0O 61121 CESi1S
AARSAD 0635115 [ REGIGTOR W10 %% .25W FC TC=-400/+600 Dit2s CB5115
ALRTA2 06B3-511% & RESISTOR %10 SX .25W FC TOw=- AGQ/44D0 01121 CEG11S
AGRTAS nLH3-153% [ 3 RESIGTOR 15K 5X ,25W FC TCw=-400/+800 061121 Ce1533
A4RVAL 0L83-1335 [ RESIGTOR 15K SX .2%W FC TC==40n/4B00D 1121 CE1535
A4RT48 06031535 & RESISTUR 19K S% .2%W FC TC=-400/+000 01121 CE1535

6-8

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



Model 3466A Replaceable Parts
L]
Table 6-3. Replaceable Parts {Cont'd)
Reference HP Part |c Q Descrioti Mfr
: A ription Mfr Part Number
Designation | Number [o] 9% P Code be
ARTAT NAENZ - 1535 & REGIBTOR 15K %X .2%W FC TC= -AN0D/1800 01121 Ce1535
AARTSO0 06831535 & RESISTOR 15K 5X ,25W FC TC=-400/+000 01121 CRIS3S
AR7I1 V&03-1535 h RESIGTOR 15K 5% .25%W FC TC=-400/+000 01121 CE1535
AARYI2 0&A3 - 1535 & RESISTOR 195K 35X .25W FC TCw=-400/+0C0 1121 Cni53%
AARTSA 0683-1535 & REBIGTOR 15K 45X .25 FC TC=-400/+800 nt1z21 CB15335
AR TIE 0683 -153% & RESIGTOR 15K 5x ,2%W FC TC~-400/+800 01121 CB1353%5
AAR?SA 0LB3I-153% & REGIGTOR 15K 5% .25J FC TC=-400/+8B00 1121 Cp1335
AARTLD 06BS—-1535 & RESISTOR 156 SX .2%4 FC TC=-400/+000 21 CR1535
AARTLZ 06031535 & RESISTOR 15K %X .254W FC TC=—400/+800 01121 CH1535
AARTEA 0683-1%35 & RESISTOR 15K S% ,25W FC TCw=-400/+600 01121 CB1335
AARS70 Q757 D44k 3 1 REGIGTOR 1%K 1% .125%J F TC=0+-100 24548 C4-1/8-T0-1502~-F
AsUP0L 1820-2254 1 4 IC DRVR TTL LED DRVR HEX 01295 ENTSAT2N
ANITD2 1820-1963 7 4 IC FF CKDS D-TYPE PUS-LCDGE -TRIG DUAL .58% CDADIILAE
A4UTOR 18201963 7 IC FF CHOS D-TYFrE POS-EDGE~TRIGC DUAL ILneS CDAD13IBAL
AAUTOA 1820 1963 7 IC FF CHOS D-TYPF PNG-EDGE -TRIG DUAL IL5e% CDADIZRAE
ASUT0S 18202254 1 IC DRVR TTL LED DRVR HEX 01295 SN75492N
AWIPOL 1820-22%4 1 IC DRVR TTL LED DRVR HEX 01295 SN75492N
A4USO7 18201742 0 1 IC MISC NMOS 20480 10201742
A4LIF0R 102014672 5 1 IC GATE CM0OS EXCL-NOR QUAD 2-INP 3585 CDAY77BE
AAUTOT 1820-1746 L] 2 IC BFR CHUOS INV HEX 04713 MC14049UBCP
AAUTID 1020135464 2 1 IC MV CHOS HONDSTOL RETRIG/RESET DUAL 04713 MCi4320E0CP
AAUTLL 18202254 1 IC DRVR TTL LED DRVR HEX 21295 CN75492N
Adui2 1A20-11232 ] 1 IC CNIR CHOS CCD SYNCHRO DUAL 04713 HC1AS1OBCP
AAUI 18201745 3 1 IC GATF CHOS NOR QUADR 2-INP 04713 HC14001BCP
AAUT 1A 1020-1963 7 IC FF CHOS D-TYPC POSG-EDGE TRIG DUAL 3585 CDADI3LAE
A4UIS 1820--1413 2 1 1C DCOR CAOS BCD-TO-7-SCGC 4-TO-7-LINEC LS50S CDAS11BL
AdLIVIE 1820-1744 4 1C EFR CHOD INV HEX 04713 HC1404FULCP
ASUT17 1820-1986% 9 1 IC GATE CHOS NOR TPL 3-INP 04713 MC1A025BCP
AAYS00 0410-1121 1 CRYSTAL-QUARTZ 200.0000 KHZ 28480 04a10-1121
A4 HMISCELLANEDUS PARTS
A4XS00 1200 07790 ] 1 SOCKEY-XTAL 2-CONT HC-&/0U DIP--SLDR 20480 12000770
1400-0%02 2 1 BRACKTT-RTANG ,9A-LCG % .97-LG ,&65-WD AL 28480 14000902
D34bb~-614601 | 9 i TROUBLEGHODTING GERVICE CADLE 208480 03466-461601
HIGCELLANEOUS PARTS
bTRl 1420-0233 4 BATTERY &V 2.5AWR PB-ACID PODET 28480 1420-0233
F2 2110-0002 9 FUSE 24 250V NTD 1.25X.25 UL 7515 312002
J1 S0LD 7456 7 2 JACK BANANA (VU DiiM AND COM) 28480 S040--7456
32 S060--745% & ] FUSFHOILDLR (AMPS INPUT) 26400 S060-7455
33 S040--7458 7 JACK DANANA (V OliM AND COM) 26480 3060-7458
Wi 03435 -61401 | 2 CABLE, BATTCRY 20400 0343%5-614601
4040 -1126 3 1 EMELL-TOP B.710 IN-WD 10,.8%4-IN-LG MGP 20480 A040-1126
A0 40-1270 [ 1 ADJUST-ZERD . 45 IN-DIA .44 IN-THK Bl K 2400 4040-1278
LOAD 7228 4 1 PAD, NON LKID (FOOT) 268480 n040-7223
S040-A030 S5 1 HANDLE, BAIL 284060 50408050
5120- 1200 5 1 LAGEL: INFORMATION 28480 5120-1200
7120-3%30 n 1 LADEL 1 WARNING 20400 7120--3530
7120 5370 ] 1 LABEL: PULL/ROTATL 28400 7120-5370
7120-6100 bi] 1 NAMEPL ATE (-HP- LOGO) 20400 7120-6108
7120-6411 2 1 LAEEL: OPERATIDN 28480 7120-&411
7120-6445 & 1 LABEL: SERIAL NUMBER 28400 7120 -64AL5
B120-3547 0 1 TEST LEAD SET 28480 B120-3%47
03435-80001 | & 1 BATTERY KIT 28460 03435-80001
03466 00201 | 7 1 FRONT PANEL 28400 03466--10201
034646-00604 | 4 1 SHIELD: PC (TOP) 28480 03466-008604
03466 00605 | S 1 GHIELD: BOTYOM 28400 034646-00605
034646-24702 | 3 1 GUELL: BOTTOM 28480 03464-24702

See introduction to this section for ordering information
*Indicates factory selected value
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6-10

Table 6-4. Mechanical and Miscellaneous Parts

C
Index No. | -hp- Part Number o Descriptien
1 4040-11286 3 Top Shell
2 2190-3666 5 | A4R926 100k ohm
3 2190-0016 3 | Lock Washer
4 5040-8058 5 Handle/Bail
5 2950-0001 8 Hex Nut
6 4040-1278 8 | Zero Adjust Spacer
7 03466-66514 3 | PC Assembly: Logic (Ad)
B 03466-00604 | 4 | PC Shield (Top)
9 2200-0103 2 | Screw: 4-40 x .25 Pan Head Pozidrive
10 03466-66578 9 | PC Assembly: Display (A2}
1 03466-00201 7 | Front Panel
12 0370-2486 5 | Key Cap Light Grey (Range Switches)
0370-2625 4 | Key Cap White (Power}
0370-2873 4 Key Cap Dark Grey {(Function Switches}
0370-2917 7 | Key Cap Blue (Auto)

13 5060-7456 7 | Banana Jacks {J1, J3}

14 5060-7455 6 | Amp input Fuseholder {J2}

15 03466-24702 3 | Bottom Shell

16 2360-0137 0 | Screw: 6-32 x 1 3/4

17 2190-0918 4 | Lock Washer (Split}

18 5040-7223 4 | Pad, Non Skid {Foot)

19 0510-0585 9 | Push-On Retainer

20 03466-00605 5 Bottom Shield

21 5040-8044 9 Top Shell Spacer

22 03466-66577 | B | PC Assembly: Mother (A1}

23 03466-66503 | O | PC Assembly: Battery (A3}

24 03435-01201 2 Battery Clamp

25 1400-0053 4 | Cable Clamp

26 1420-0233 4 | 6V Battery Pack

27 03435-00101 9 | Battery Deck

28 7120-6188 O | -hp- Logo

29 2360-0372 5 Screw: Machine Plastic

Model 3466A



Model 3466A Replaceable Parts

Figure 6-1. 3466A Exploded View (Refer to Table 6-4)
6-11
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Table 6-5. Option 002 Miscellaneous Parts

Model 3466A

Index No. -hp- Part No. Description T@  Index No. -hp- Part No. Description TQ
1 03466-00202 | Rear Panel 1 2360-0113 Side Shield Screws 8
2 5040-7208 Top Cover 1 2680-0128 Grounding Screws 1
3 5040-8210 Side Cover 2 0360-0053 Grounding Lug 1
4 03466-00612 | Side Shield, Left 2 2360-0199 Back Panel Screws 6

4A 03466-00613 | Side Shield, Right 2 2510-0099 Front Panel Screws 4
5 5040-7203 Top Trim 1 2360-0121 Transformer Screws 2
6 5001-0438 Side Trim 2 2360-0119 Center Screw (A1 PC Board) 1
7 5020-8813 Front Frame 1 2360-0113 Bottoni Shield Screws 8
8 03466-00201 | Front Panel 1 2360-0198 Top Cover Screws 6
9 03466-00611 | Bottom Shield 1 2360-0330 Bottom Cover Screws 2

10 5040-7209 Bottom Cover 1 5040-7853 Sgquare Plastic Washer 4

11 5040-7201 Front Foot 2 7120-3534 Decal 1

12 1460-1345 Tilt Stand 2

13 5040-7222 Rear Foot 2

6-12




SECTION viI
BACKDATING

7-1. INTRODUCTION.

7-2. This section of the manual has backdating informa-
tion which adapts this manual to instruments with serial
numbers and serial number prefixes lower than the ones
shown on the title page. If the component values and part
numbers in the instrument are different than shown on
the schematics and Table 6-3 (Replaceable Parts) and are
NOT listed in this section, replace with the component
value as presently shown on the schematics and listed in
the table,

7-3. MANUAL CHANGES

7-4. Refer to Table 7-1 to adapt this manual to in-
struments with serial numbers and serial prefixes lower
than shown on the title page. Make all the appropriate
manual changes listed opposite your instrument’s serial
number. Perform these in the sequence shown in the
table.

7-5. If your instrument serial number or prefix is not
listed on this manual’s title page or in Table 7-1, it may
be documented in a yellow MANUAL CHANGES
supplement,

Table 7-1. Manual Changes

Serial Prefix/Numbar

Make Manuel Changes

1716A00450 and Below
1716A00625 and Below
1716A01682 thru 1716A00451
1716A01638 thru 1716A00451
1716A01830 and Below

17 thru 13,11,9 thru 6,4,2,1
17 thru 13,11,9 thry 2

17 thru 13,11 thru 3

17 thru 13,11 thru 4

17 theu 13,11 thru §

1716A02330 and Below 17 thru 6
1716A02780 and Below 17 thru 7
1716A02980 and Below 17 thru 8
1716A03380 and Below 17 thru 9
1716A04380 thru 1716A01331 17 thru 10
1716A08530 and Below 17 thru 11
1716A11460 thru 1716A01831 17 thru 12
1716A12147 and Below 17 thru 13
1716A13915 and Below 17 thru 14
1716A14170 and Below 17 thru 18
1716A17005 and Below 17.16
1716A18810 and Below 17

7-6. Change #1 (Serial Numbers 1716A00450 and Below)

7-7. Table 6-3 (Replaceable Parts) and Table 6-4
(Miscellaneous Parts) Changes. Change the following in
the tables.

-hp- Part
Ref. Des. Number

oo

Description

A4 03466-66504

03466-00601

PC Board Assembly: Logic
PC Shield (Top)

1

The 03466-00603 shield must be used with the
03466-66504 board; the shield presently listed in
Tables 6-3 and 6-4 will not fit.

7-8. Change #2 (Serial Numbers 1716A00525 and Below)

7-9. Table 6-3 (Replaceable Parts) Changes. Do the
changes shown in Table 7-2.

Table 7-2. Changes in Table 6-3 (Change #2)

c

Ref. Des. | -hp- Part Number | D Dascriptisn
A1C115 0180-0374 | 3| Change to 10xF 20V Capacitor
AI1CR113 19010040 | 1| Delete Diode
A1CR115 1901-0040 | 1| Delete Diode
A1Q108 18550270 | O| Detete JFET
A1Q107 1855-0270 | O] Delete JFET
A1Q106 18550308 | 5| Add Dualt JFET DN 324
AtR111 0698-3136 | 8| Change to 17.8k 1% Resistor
AlR113 0757-0472 | 6] Change to 200k 1% Resistor
A1R118* 0698-0077 | O] Delete 93.1k 1% Resistor
A1R120* 0698-0077 | O| Delete 93.1k 1% Resistor
A1R159 0698-8768 | 2| Delete 100 ohm 1/2W Resistor
A1R207 0757-0288 | 1| Delete 9.09k 1% Resistor
A1R305 0757-0471 4| Change 1o 182k 1% Resistor
A1R307 0698-3226 | 7| Delete 6.94k 1% Resistor
A1RT300 0B39-0026 | 9| Detete Thermistor

7-10. Schematic 1 Changes. Delete R159 from the col-
Iector of Q104 and connect the collector to CR122, as
shown in Figure 7-1.

7-11. Schematic 2 Changes. Do the following changes
on the schematic.

a. Change Q105 and Q107 to a dual FET Q106.
b. Delete R118* and R120*.

¢. Change the current source (Q103) circuitry in the
input amplifier as shown in Figure 7-1.

7-12. Schematic 3 Changes. Do the following changes
on the schematic.

7-1
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Model 3466A

CRi122

e O

SCHEMATIC 1 CHANGE

. R303
I 10K
—

R305
182K

j ! 103
A113 C115 R115 R111

200K 10 438K 17.8K

SCHEMATIC 2 CHANGE

SCHEMATIC 3 CHANGES

a-
0 8
R203 U20
R201
100

Figure 7-1. Schematics 1, 2, and 3 Changes (Change #2)

a. Delete RT300 and R307, connected to potentiometer
R303, and connect R303 to R305 (see Figure 7-1). Also
change the value of R305 to 182k.

b. Delete R207 from the + input of U200, as shown
in Figure 7-1.

7-13. Component Locator. Use component locator
shown in Figure 7-2.

7-14. Change #3 (Serial Numbers 1716A01580 to
1716A00451)

7-15. Table 6-3 (Replaceable Parts) Changes. Delete
A4C908 and A4R970 from the table.

7-16. Schematic 4 Changes. Do the following changes:
NOTE

Change #3 may not be necessary in some in-
struments since they have been changed to the
circuitry presently shown on the schematic.

a. Change the supply voltage on R944, R946, and
R948 from +7V to Vpisp.-

b. Change the U904 circuitry on the schematic as
shown in Figure 7-3.

7-2

7-17. Change #4 (Serial Numbers 1715AD1E38 to
1716A00451)

7-18. Table 6-3 (Replaccable Parts) and Table 6-4
(Miscellancous Parts) Changes. Change the part number
of the shield on the Al Asscmbly to 03466-00603 (CD
is 3).

7-19. Change #5 (Serial Numbers 1716A01830 and Below)

7-20. Table 6-3 (Replaccable Parts) and Table 6-4
(Miscellanenus Parts) Changes. Change the following in
the tables.

c
Ref. Des. | -hp- Part Rumber | D l Description
A1 03466-66501 | 8 l PC Assembly: Mother
A2 03466-66502 | 9 | PC Assembly: Display

7-21. Change #6 (Serial Numbers 1716A02330 and Below)

7-22. Table 6-3 (Replaceable Parts) and Table 6-4
(Miscellancous Parts) Changes. Change the part number
of the bottom shicld (that sits on the bottom shell) to
03466-00602 (CD is 2). If the bottom shell is replaced,
use the shield presently listed in Tables 6-3 and 6-4.
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Figure 7-3. Schematic 4 Changes (Change #3)

circuitry.
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Figure 7-2. Component Locator for Changes #2, 7, and 16
7-23. Change #7 (Serial Numbers 1716A02780 and Below)
V  piseP
7-24. Table 6-3 (Replaceable Parts) Changes. Change the
10 following in the table.
9 R 13
F apb—— NC c
Ref. Des. | Part Number | 0 l Description
U904 *
A1U400 I 1826-0478 | 9 lChangeto 115KLM308H Op Amp
11 g Ll A1C404 | 0160-2199 2 | Add 30pF 600V Capacitor
8
A1U400 can be replaced with the op amp part number
presently listed in Table 6-3 (1826-0561). If the part
number in the table is used, remove C404 from the U400
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7-25. Schematic 3 Changes. Add a 30pF capacitor bet-
ween pins 1 and 8 of U400.

7-26. Component Locator. Use component locator
shown in Figure 7-2. Capacitor C404 is located near
U400.

7-27. Change #8 (Serial Numbers 1716A02380 and Below)

7-28. Table 6-3 (Replaceable Parts) Changes. Declete
R119* (1.5k ohms; 0757-0427) from the table.

7-29. Schematic 2 Changes. Delete R119* as shown in
Figure 7-4.

uio2

Figure 7-4. Schematic 2 Changes (Change #8)
7-30. Change #9 (Serial Numbers 1716A03380 and Below)

7-31. Table 6-3 (Replaceable Parts) Changes. Change the
following in the table.

c
w.mlu-mumm[ol Dascrigtien

AlClOll 0160-4560 | 5
AIC102 | 0121-0128 1

Change to 62pF Capacitor
Change to 1.4-9.2pF Var, Capacitor

7-32. Schematic 2 Changes., Change C101 to 62pF and
C102 to 1.4-9.2pF.

7-33. Change #10 (Serial Numbers 1716A04380 to
1716A01331)

7-34. Table 6-3 (Replaceable Parts) Changes. Add
sockets X901, X905, X906, and X911, part number
1200-0474, to the table. The part number of the sockets
is 1200-0474 (CD is 9). These sockets are used for U901,
U905, U906 and U911,

7-35. Change #11 (Serizl Numbers 1716A05530 and
Below)

7-36. Table 6-3 (Replaceable Parts) and Schematic 2
Changes. Change the part number of A1KI00 to
0490-1136, and delete AIC117 and R121. A1K100 can
be replaced with the relay part number presently listed
in Table 6-3 (0490-1247). If the part number in the table
is used, add C117 and R12! as shown on Schematic 2
(use component locator presently in the manual to locate
Cl117 and RIi21).

7-4
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7-37. Change #12 (Serial Number 1716A11460 to
1716A01831)

7-38. Table 6-3 (Replaceable Parts) and Table 6-4
(Miscellaneous Parts) Changes. Change the following
in the tables.

c
4p- Part lumhul D ’

Al 03466-66516 | 5 | Change PC Assembly: Mother
A2 03466-66517 | 6 | Change PC Assembly: Display

7-39. Change #13 (Serial Numbers 1716A12147 and
Below)

7-40. Table 6-3 (Replaceable Parts) Changes. Change the
following in the table.

c
Ref. Des. | -hp- Part Numbar | D Description
A1Q101 1855-0222 | 2| Change to FET Dual DN1402
A1R101 | 0698B-3158 | 4| Change to 23.7k .01 Resistor
A1R103 0698-3158 | 4| Change to 23.7k .01 Resistor
A1TR111 | 0698-4479 | 4| Change to 14k .01 Resistor
A1R152 | 2100-3502 | 9| Change to 200 Var. Resistor

If A1QI101 is replaced, use the part number (1855-0449)
presently listed in Table 6-3. If the part number in the
table is used, change R101, R103, R111, and R152 to the
part numbers and values presently listed in the table and
Schematic 2 (37.4k for R101, R103, and R111, and 500
for R152).

7-41. Schematic #2 Changes. Do the following changes.

Ref. Des. Velue Change
R101 23.7k
R103 23.7k
R111 14k
R152 200

7-42. Change #14 (Serial Numbers 1716A13915 and
Below)

7-43. Table 6-3 (Replaceable Parts) and Schematic 4
Changes. Delete connector P904 from the table and
Schematic 4. Use component locator in Figure 7-5.

7-44. Change #15 (Serial Numbers 1716A14170 and
Below)

7-45. Table 6-3 (Replaceable Parts) Changes. Change the
following in the table.

c
Ref. Des. | -hp- Part Number | D Description
A1U300 | 1826-0421 l Change to IC RMS AD536
ATR108 | 0698-4470 Change to 6.98k .01 Resistor
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A1U300 can be replaced with the RMS converter part
number presently listed in Table 6-3 (1826-0935). If the
part number in the table is used, change R108 to the part
number and value presently listed in the table and
Schematic 3 (4.99k).

7-46. Schematic 3 Changes. Change the value of R108
to 6.98k.

7-47. Change #16 (Serial Numbers 1716A17005 and
Below)

7-48. Table 6-3 (Replaceable Parts) Changes. Delete
AIlIR727 and R128 from the table.

7-49. Schematic 2 Changes. Delete R128 resistor con-
nected to pin 9 of switch S§ and connect the pinto U102
pin 21.

FROM S5 (F) |

SCHEMATIC 2 CHANGE

R710
———g— AN —

SCHEMATIC 5 CHANGE

Figure 7-6. Schematics 2 and 5 Changes (Change #16)

7-50. Schematic 5 Changes. Delete R727 between pin 8
of U700 and R710 and connect pin 8 to R710, as shown
in Figure 7-6.

7-51. Component Locator. Use component locator in
Figure 7-2.

1-52. Change #17 (Serial Numbers 1716A18810 and
Below)

7-53. Table 6-3 (Replaceable Parts) Changes. Do the
following changes in the table.

Figure 7-5. Component Locator for Change #14

c
Ref. Das. -hp: Part Number | D Description
A1C200 0160-2265 3 | Add 22pF 500V Capacitor
A1C204 0160-2257 3 | Change to 10pf 500V Capacitor
A1C210 0160-2236 8 | Add 1pF Capacitor
A1RE59 0757-0346 2 Delete 10 .01 1/8W Resistor
A1RE60 2100-3383 4 | Delete 50 .10 1/2W Var. Resistor
A1TR305 0696-3243 B | Change to 178k .01 1/6W Resistor

7-5
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7-54. Schematic 1 Changes. Declete R659 and poten-
tiometer R660 connected across R658.

7-55. Schematic 3 Changes. Do the following changes.
a. Change the value of R305 to 178k ohms.
b. Add C210* (1pF) capacitor between pins 2 and 6

Model 3466A

¢. Add C200 (22pF) capacitor between pins 1 and 2

of U200,

d. Change C204 10 10pF.

7-56. Component Locator. Use component locator in

of U200. Figure 7-7.
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Figure 7-7. Component Locator for Change #17
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SECTION Vill
SERVICE

8-1. INTRODUCTION

8-2. This section contains the Multimeter theory of
operation and troubleshooting information. Also in-
cluded are block diagrams, simplified schematics and
complete Multimeter schematics.

8-3. Section VIII is separated as follows:
a. Theory of Operation

1. Block Diagram and Simplified Theory
2. Detailed Theory

b. Troubleshooting

Equipment Required
Instrument Disassembly
General Troubleshooting Information
Failure Isolation
Power Supplies Troubleshooting
Internal .Clock Troubleshooting
Function and Range Select Troubleshooting
Digital Troubleshooting

. DC Troubleshooting
10. Ohms Troubleshooting
11. AC Troubleshooting

B OO s W

¢. Schematics

Logic Interface Block Diagram

Simplified Analog Schematic

Input Switching Schematic (Schematic 1)

Ohms Current Source and Input Amplifier
Schematic (Schematic 2).

Post Amplifier, TRMS Converter, and Analog
to Digital Converter Schematic (Schematic 3)

. Logic and Display Schematic (Schematic 4)

. Power Supply and Charger Schematic

(Schematic 5)

Ng » AwN=

8-4. THEORY OF OPERATION
8-5. Block Diagram and Simplified Theory

8-6. Figure 8-1 is a block diagram of the Multimeter.
Each block is discussed to give the basic theory of opera-
tion of the Multimeter from input to display.

8-7. Power Supplies. The power supply provides dc
voltage of +7V, —7V, —2.6V and +6.3V (Vpgp) to
the Multimeter circuitry. The + 5V reference supply is
derived from the +7V and — 7V supplies.
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Figure 8-1. Simplified Bleck Diagram
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8-8. Battery Charger. The battery charger consists of a
three cell rechargeable battery, a current limited charger
circuit and a digitally controlled dc to d¢ converter. The
battery charger circuitry operates whenever ac line voltage
is connected.

8-9. Input Switching. The input switching block consists
of the Function switches and the Range switches. These
switches program the controller using a 3 line function
code (FNA, FNB, FNC) and a 4 line range code (RGD,
RGE, RGF, Auto).

8-10. Input Amplifier. The input amplifier is a multi-
gain operational amplifier. It is used for all five input
functions. The gain is selected by MOS FET switches
which are controlled by the controller (U907) or by the
manual range switches.

8-11. Post Amplifier. Ac and dc voltages are amplified
by the post amplifier. The gain is x1 or x10 and is selected
by MOS FET switches. The switching is controlled by the
manual range switches or by the controller (U907).

8-12. Ohms Current Source. The ohms current source
provides ohms reference voltage to the analog to digital
converter and it provides sense current to the ‘‘unknown
resistance’’ for each of the 7 ohms ranges.

8-13. AC Converter. The AC Converter is a True RMS
detector used in ac voltage, dc + ac voltage, ac current
and dc + ac current measurements. The output of the
AC Converter is a dc voltage equal to the True RMS value
of the input voltage. In the ac current and dc + ac current
functions, the input voltage to the converter is the voltage
drop across the current shunts times the gain of the input
and post amplifiers.

8-14. Current Shunts. The current shunts are used for
ac, dc or d¢ + ac current measurements. The voltage
drop across the shunt resistors is the input voltage to the
input amplifier in the milliamps functions.

8-15. Analog to Digital Converter. The analog to digital
converter uses the dual slope integration technique to
translate analog input signals into digital timing pulses.

8-16. Control Logic. The control logic processes range
and function information and provides digital control to
MOS FET switches in the input and post amplifiers and
the analog to digital converter. The control logic also
converts the comparator output (run down time) into
appropriate digit and scgment drive voltages to operate
the display.

8-17. Display. The display provides an annunciated
digital readout of the input signal using light emitting
diodes.

8-18. Detailed Theory

8-19, Power Supply. Refer to schematic number 5. The
8-2
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ac secondary voltage from pins 6 and 10 of transformer
T700 is full-wave rectified thru CR703 and CR704 and
filtered by C703 and C702, to provide an unregulated
+ 12V to pin 7 of U700. U700 and its associated com-
ponents comprise an adjustable +7V regulator. The
regulated + 7V output of U700 provides a reference
voltage for the — 7V regulator and the battery charger
voltage regulator. This is true whenever the correct ac line
voltage is connected and is irrespective of the power
switch (S1).

8-20. The same secondary (pin 6 and 10) is full-wave rec-
tified thru CR705 and CR706 and filtered by C705 to
provide an unregulated — 12V to the — 7V regulator. The
— 7V regulator consists of U701, Q702, and the associated
components. The non-inverting input (pin 3) to OP Amp
U701 is grounded. Therefore, the OP Amp will attempt
to provide sufficient drive current to the series regulator
(Q702), so that the voliage fed back to the inverting input
(pin 2) will also be ground (0V}. OP Amp quiescence will
be reached when the voltage at the emmitter of Q702 is
equal but opposite to the + 7V supply. Figure 8-2 shows
a simplified schematic of the —7V regulator.

— =7V

AaheA B- PO

Figure 8-2. -7V Regulator

8-21. The ac secondary voltage from pin 7 and 9 of T700
is full-wave rectified by CR702 and CR701 and filtered
by C701 to provide an unregulated + 8V to the Vgt
regulation Q802 or Q701 for option 00l instruments
(IM700 installed).

NOTE

Battery voltage (Vg,y) will vary between
+ 5.6V and 6.5V depending on the charge
status of the battery. The display voltage
Vpise is equal to Vg ,r when Sl is ON.

8-22. The —2.6V (Vgyp) supply is derived from the
— 7V regulated supply thru resistive dividers R714 and
R715. The Vgyp supply is the black gate bias supply to
the substrates of U102 (Input Hybrid), U402 (Integrator
Hybrid) and U907 (Controller). This supply by itself is
not regulated and is therefore, load sensitive which is an
aid in trouble isolation.

8-24. 5V Reference Supply. Refer to Figure 8-3 and
schematic number 3. The 5V reference supply consists of
reference diode (CR600), OP Amp (U600), and associated
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Figure 8-3. 5V Reference Supply Simplified Schematic

resistors. The OP Amp is used to provide a low output
voltage source impedance and a virtual ground between
R616 and Ry as shown in Figure 8-3. The voltage drop
~across the two resistors (R616) and Ry) is set by the
reference diode to 6.95V. If the junction between R,y
and R616 is ground and if R616 is a fixed resistance
(42.2K), Ry can be adjusted to divide the 6.95V
refercnce voltage into 1.95V across Ry (negative with
respect to ground) and 5V across R616. The result is + 5V
~reference supply that has a low source impedance and is
as stable as the reference diode.

8-25. The course Ry adjustinent is done at the factory
and unless the reference diode (CR600) is replaced or
some other major repair is performed, R602 will be suf-
ficient to adjust the reference supply. It should also be
noted that the reference value, 5V, is not the critical
parameter for this adjustment. The adjustment (R602)
is made to establish a reference voltage that will allow
the integrator and control logic to output a 19.000V
display with 19V connected to Multimeter input ter-
minals. This procedure is explained further in Section V,
adjustment (7)

8-26. The value of R618 is selected to match the im-
pedance of the resistive divider on the inverting (—)
terminal of U600. This will balance out bias currents in
the OP Amp.

8-27. Battery Charger and Converter. Refer to schematic
number 5. The battery charger and converter circuitry is
located on the A3 PC board. This circuitry has four basic
modes of operation:

Mode No. 1—AC with Multimeter OFF.

Mode No. 2—AC with Multimeter ON.

Mode No. 3— Battery charged with Multimeter ON.
Mode No. 4—Low Battery with Multimeter ON.

8-28. MODE NO. 1. In Mode No. I (AC with
Multimeter OFF), the battery charger is operating at the
JSast charge rate (500mA max). Figure 8-4 shows the
simplified schematic of the battery charger circuit. The
converter is not operating during this mode.

8-29. The +7V supply is divided across R806, R818,
R805, and CR806 thru 810 to provide a reference voltage
of approximately 4.3V to the OP Amp regulator
(UB01A). This reference voltage is adjustable by R818.
CRB806 thru 810 are used as temperature sensors in the
charger reference divider. The diodes have a negative
temperaturc cocfficient, which causes the reference
voltage to be slightly more positive when the Multimeter
is cold than when it has warmed up. Consequently the
charge current is also slightly greater when the Multimeter
is cold.

8-30. A voltage directly proportional to the battery
voltage is monitored at the non-inverting (+) node of
UBOIA. If this voltage is less than the charge reference
voltage (UBO1A inverting node), the OP Amp will output
an error voltage. This error voltage will increase the drive
to Q801 and Q802 which increases the charge current to
the battery. By increasing the current thru the internal
resistance of the battery, the voltage drop across the bat-
tery is increased; and the proportional voltage that is fed
back to the non-inverting node of USOIA is also
increased. This loop will remain active until the non-
inverting node voltage of U801A is equal to the reference
voltage at the inverting node.

8-31. R811, UBOIB and the associated resistors comprise
a current limiting circuit for the battery charger. This cir-
cuit will decrease the charger reference voltage at U8O1A
if the current thru R811 exceeds approximately 500mA.
At 500mA the voltage drop across R811 is 135mV. This
voltage is monitored at the inverting input (—) of Op

8-3
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Amp U8B0IB. The reference for U801B is 134mV which
is derived by dividing 7V across R814 and R813. If the
voltage at the inverting input is more positive than the
voltage of the reference, the OP Amp will output a

negative error voliage.

Model 3466A

8-32. The negative error voltage must be sufficient to for-
ward bias CR801 before it will effect the charger reference
voltage. Therefore, if the polarity of the US0IB output.
voltage is positive; as would be the case if its inverting

mode voltage was less than 134mV, CR801 would remain

back biased.
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Figure 8-4. Battery Charger
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8-33. With a negative error voltage output from U801B,
the charger reference voltage is made less positive which
decreases the battery charge voltage and current. This
decreases the voltage drop across R811 which is the
voltage at this inverting input of U801B. This loop will
remain active until the output voltage of U80!IB (cathode
of CR801) is more positive than the charger reference
voltage (anode) of CR801.

8-34. MODE NO. 2. Mode No. 2 (AC with Multimeter
"ON) is similar to Mode No. 1. Again, the converter is
not operating and the batteries are being charged. The
battery charging current, however, is limited to 300mA
max. instead of 500mA. This is accomplished by connect-
ing the battery charge voltage thru R815 and R810to the
charge current sensor (R811) as shown in Figure 8-4. This
biases the inverting node of U80IB at approximately
55mV. The voltage drop across R811 need only be an ad-
ditional 80mV to surpass the reference voltage on USOIB
(55mV + 80mV = 135mV). An 80mYV drop across R811
corresponds to approximately 300mA of charge current.

Service

8-35. MODE NO. 3. In Mode No. 3 (Battery Charged
with Multimeter ON), the ac line voltage is disconnected,
the battery charger is not operating and the Converter
is supplying + 12V and —12V to the +7V and -7V
regulators of the power supply (Al PC board).

8-36. Three conditions must be met in order to turn the
converter on as shown in Figure 8-5. The Power switch
(S1) must be on, the battery must be charged above 5.6V
and the ac line voltage must be disconnected.

8-37. Input is the battery voltage (Vga7) _con-
riected thru S1 to U802 pins 3, 4, and 5. Input (b)) is
the output of U8O1A as shown in Figure 8-6. This low
battery indicator circuit uses many of the same com-
ponents as used in Mode No. 1. The reference voltage
at the inverting node of U801A was approximately 4.3V
in Mode No. 1 and No. 2. In Mode No. 3, Q803 is turned
on at T1 by the converter control output. This is assum-
ing that the battery is charged. With Q803 turned ON,
CR806 thru 810 arc effectively shorted out. This changes
the reference voltage for U801 A () to approximately
J4v.

TRUTH TABLE W+ 1 ON w0 w0
a]b]c]e ® [0+ s oFF goz
ololo]o
ololi]o
cjrijofo (§) M2 BATTERY CHARGED HI
olir|i]o LO+LOW BATTERY @ 0
1|ojo|o
1lo)i]o
tivjogt Hi = AC CONVERTED 10 L0 Hi= CONVERTER DN
itti]i]o LO= AC DISCONNECTED
HE =TV (1) seeare =
LO =0V (O}
Figure 8-5. Converter Control Logic
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L0 MODE Noe 4
|
RBOS 4 RBO4 Tl Vaar !
cn;:u; ” —l- Te2V :
Vaar MONITOR T N|
RE27 REOT JJ $ § Se6V - T
g |
z |
() = |
803
5 I
|
ov b
T T2
JMS0I  CONVERTER
U802Y__ 4 b CONTROL
C ouTPUT 3466A-- 23

Figure 8-6. Low Battery Indicator
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8-44. Input Switching. The input switches are separated
into two groups — Function (S2 thru S6) and Range (S7
thru S14). The function switches provide correct paths
for the input signals to the analog circuitry and at the
same time output a three line function code which pro-
grams the Digital Control IC (U907), the Input Hybrid
(U102), and the Integrator Hybrid (U402). The simplified
analog schematic (Figure 8-16) shows the input switching
configuration for each function. Table 8-1 shows the three
line function codes for each of the seven Multimeter
functions.

Table 8-1. Function Code

Code

Function FRA FNB FNC
DCV (82) 1 1 4]
ACV (S3}) 1 (V] 1
DCV + ACV (S2 and S3) 1 0 1
DC (S4) 1 0 0
ACI (S5) (] (] (V]
DC + ACI (S4 and S5) 0 (o] (o]}
1 (S6) 1 1 1

8-45. The range switches (S7 thru S13) output a three line
range code to U902, U102, and U402 when the AUTO
{S14) switch is not depressed. If (S14) is depressed, S7
thru S13 are open and the range code information then
comes from the Control IC (U907). Table 8-2 shows the
range codes and Figure 8-9 shows a block diagram of the
logic interface during Auto and Manual ranging.

Table 8-2. Range Codes
Code

3
g
2
E

Range

20mV (S7)
200mvV (S8)
2V (59}

20V (S10)
200V (S11)
1200V (S12)
20MQ (S13)
Auto (S14)

ToOw=wo00
'g O a0 -
T===0000
3

[ I I

o
3
o
=
o

8-46. Voltage and ohms functions can be Auto or

Service

Manually ranged. The current function {dcI, acl, and dcl
+ acl) are manually range only. S8 thru S12 are used
to select the correct current shunt for the five current
ranges.

8-47. Analog Theory of Operation

8-48. DC Voltmeter. The Simplified Analog Schematic
(Figure 8-16) shows the DC Voltmeter circuit configura-
tion. The function of the analog portion of the
Multimeter is to convert voltage, current, or resistance
information at the input terminals to a dc voltage at the
input to the Analog to Digital Converter (A to D Con-
verter). In the dc voltmeter configuration, the voltage at
reference point can vary from 0 Vdc to #1200
Vdc.

8-49. The voltage at the input to the A to D Converter

needs to stay within the limits of —1.999%9Vdc to
+1.9999Vdc to avoid setting the Multimeter display to
an_overload (OL) condition. The input voltage

must obviously be amplified or attenuated to keep
the voltage at within these limits. This is ac-
complished by the combined gains of the Input and Post
amplifiers. Figure 8-10 shows the gain configuration for
each of the six dc ranges.

8-50. The input voltage at is applied to the input
amplifier during integrator run-up only. Consequently,
the input voltage to the Input Amplifier is a square wave
as shown in Figure 8-10.

8-51. Inthe 20mV and 200mV ranges, K100 is closed and
the input amplifier is operated non-inverting. This
reverses the polarity of the input voltage to the A to D
Converter

8-52. AC Voltmeter. The AC Voltmeter circuit con-
figuration is shown in the Analog Simplified Schematic
(Figure 8-16). Figure 8-11 shows the gain configuration
for each of the five ac ranges.

8-53. In the AC Voltmeter configuration the output of
the Post Amplifier is the input to the True RMS
Converter. This signal will be ac in the ac volts or ac
milliamps function. However, in the dc + ac volts or dc
+ ac milliamps function the voltage at (D) may be
acV, dcV, or a combination of both.

MANUAL (S14 OFF)
CONTROL
ueQ?
RGD ——
FROM ST-S13 RGE ——
RGF ——
INPUT INTEGRATOR
uioz2 v4a02
3enea-0- 26

AUTO (SI4 ON})

CONTROL
uaor

1

RGD RGE RGF

INPUT L INTEGRATOR
uigz [Llers

Figure 8-9. Range Code Logic Interface
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Figure 8-10. DC Gain Configuration

8-54. U300 is the True RMS Converter. The output
(pin 6) is a dc voltage equal to the true rms value of the
input (pin 1). If the input signal was composed of 1 Vac
superimposed on 1 Vdc, the output would be 1.414 Vdc
which becomes the run-up voltage for the A to D
Converter.

NOTE

In some instruments, U300 is replaced with
a plug-in PC assembly (AS5) which performs
the same basic function as U300.

8-55. Ohmmeter. Refer to the Simplified Analog
Schematic for a simplification of the Ohmmeter circuit
configuration. Figure 8-12 is a block diagram of the Ohm-
meter circuit.

8-56. U500 functions as a low impedance voltage source
to R, It outputs 1 volt in the 2k thru 20M{} ranges
and .5V in the 20Q and 2009 ranges. This output voltage
is dropped across R, to a virtual ground provided by
the Input Amplifier (— ). The resultant current is the cur-
rent thru the unknown resistance (R,). Figure 8-13 fur-
ther simplifiers the gain configuration combining the
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Figure 8-13. Ohm Gain

Input Amplifier, associated compensation, and protection
circuitry as an inverting Op Amp with R, as the input
resistor and R, as the feedback resistor. The output of
the Input Amplifier is the run-up voltage to the A to D
Converter.

8-57. The Ohm’s Protection circuit provides protection
to the Multimeter circuitry if voltage is inadvertently ap-
plied to the ohm’s input terminals. A negative voltage
is dropped across R158 to the + 7V power supply. A
positive voltage turns on Q104 and is dropped across
Q102 to the 17V power supply.

8-58. The Ohm’s Null circuit is enabled in the 20Q and
2009 ranges. Q400 is a current source that is adjustable
by R926 (Front Panel). With the ohms test leads shorted,
the voltage drop across the test lcad can be nulled by ad-
justing R926 in the 20Q and 2009 ranges.

8-59. The Ohm’s Auto Zero loop compensates for
voltage offsets at the input to the Input Amplifier. During
auto zero these potential error voltages are stored on the
auto zero capacitor (C408). During run-up and run-down
the voltage on C408 is applied to the Integrator summ-
ing junction as a correction voltage.

8-60. Analog to Digital Converter (A to D Con-
verter). The A to D Converter converts dc voltage into
a proportional timer control signal. This circuit consists
of an Integrator (U400), a Slope Amplifier (U404), a com-
partor (U406), and an Auto Zero Loop.

8-61. There four basic  conditions
( ) for a complete measurement
cycle as shown in Figure 8-14. These conditions exist for
each of the seven Multimeter functions.

are

8-62. During Auto Zero (D , the exact potential at the
Integrator summing junction is stored on C408. This
potential should be nearly zero volts. However, any off-
set voltages at the input to the Integrator will be stored
during condition (1)

8-10

8-63. At the beginning of run-up (@) adc voltage pro-
potional to the Multimeter input is applied across one of
the run-up resistors (depending on the Multimeter fune-
tion selected). This run-up voltage is integrated across
C402. The polarity of the Integrator output is opposite
to the run-up voltage polarity. The run-up voltage
polarity is dependent upon the Multimeter function and
range selected. Figure 8-14 shows the Integrator output
for three different input levels and the polarity for dif-
ferent functions and ranges.

8-64. Run-up is a fixed time of 100 milliseconds. At the
end of run-up the run-up voltage is disconnected from
the run-up resistor. There is now a 1.6 millisccond hold
or scttling time before run-down is initiated.
During this time the Controller senses the polarity of the
Integrator output and sclects the proper run-down cur-
rent. If the integrator output is positive at the end of
run-up, QHI1 and QH2 will be closed during run-down.
If the integrator output is negative QH1 and QH2 will

be open.

8-65. Run-down (3) time may vary from zcro to 200
milliseconds depending on the charge built up on C402
during run-up. During run-down the discharge rate of
C402 is fixed (fixed slope). Therefore, the greater the
charge on C402 (positive or negative), the longer the
discharge time. This conversion method from voltage to
time is called Dual Slope Integration. A counter is started
at the beginning of run-down and runs until the output
of the Integrator crosses zero. The accumulated time is
directly proportional to the dc voltage at the input to the
A to D Converter. This time is processed by the Con-
troller along with the range and function information that
is already established, to become the Multimeter display
readout.

8-66. The Slope Amplifier and Comparator amplify the
output of the Integrator by a factor of X225000. This
provides a very accurate zero crossing detector. If the out-
put of the Intcgrator is positive during run-up, the
Comparator output will be positive. This voltage is sensed




Model 3466A Service
AUTO ZERD AUN-UP  [HOLO|  RUN-DOWN AUTO ZERO
0- 200ms
| I | 1
| 1 | I
. by Lo
o | 1 | |
| | l |
- % I | I +20my DC
/,/ ~, | | | - DCV (EXCEPT 20mv RANGE)
y \ ! | I v
/‘d‘/ | I l ACL
\y OHMS
| J
L o £y b - - -
T 1 J—t e
?/ .-"/ I l !
N ; A | | | +DC V (EXCEPT 20mV RANGE)
N o ' ' ' 2 O6mvoc
| | | |
| | | |
i | | i
FIXED TIME FIXED TIME - — — — e 4 = 100ms — = |
ot |00 100ms le6m b b= 100ms—=am{ |
et — — — — o —| = — 0Oml— - =
v e Ayt v guluble
0] @® ® ® — e

§

Figure 8-14. Integrator Output

and processed by the controller to provide correct run-
down and display information. The comparator will
remain positive until the output of the Integrator runs
down and crosses zero volts. The comparator then
changes to zero volts output.

8-67. Controller and Logic Interface. Refer to schematic
No. 4 U907 functions as an Algorithmic State Machine
(ASM) controlier. It controls the MOS FET switching on
the Input and Integrator Hybrids. U907 outputs drive
signals for the four most significant display digits. The
least significant digit (1.SD) is driven by a separate counter
and drive circuit. Figure 8-15 is a block diagram of the
Controller and Logic Interface.

8-68. At the end of run-down, the output of the A to
D Converter (Comparator) is a state change Hl to LO
or LO to HI, depending on the polarity of the Integrator
output. As previously discussed, the display counters have
been counting since the beginning of run-down. Now, the
counters must be stopped exactly as the Comparator state
changes to ensure accurate A to D conversion. The com-
parator output disconnects the 200kHz clock from the
divide by ten circuit which stops all counters. The infor-
mation now stored in the counters is a true representation
of the Multimeter Input.

8-69. The clock output is disabled for 1 millisecond by
one-shot multivibrator U910(7). The comparator input
for U907 is delayed .5 milliseconds by one-shot
multivibrator U910(9). These time comparisons are
shown in Figure 8-15.

8-70. When the Controller U907 receives its comparator
input (delayed comparator output) the four most signifi-
cant digits counter is disabled so that when the clock is
turned back on the counter information will not change.

Also, at the end of the comparator delay, the information
on the LSD clock is latched into U915 for the same reason
— 50 that when the clock is enabled it will not change
the counter status.

8-71. When the clock is turned back on, the information
in the counters is transferred to the display. The counters
are then preset to zero and a new measurement cycle
begins.

8-72. TROUBLESHOOTING

8-73. The following paragraphs have the 3466A
troubleshooting procedures and other associated infor-
mation. The paragraphs are scparated as follows:

Equipment Required - paragraph 8-74

Instrument Disassembly - paragraph 8-76

General Troubleshooting Information - paragraph 8-78

Failure Isolation - paragraph 8-80

Power Supplies Troubleshooting - paragraph 8-85

Internal Clock Troubleshooting - paragraph 8-94

Function and Range Select Troubleshooting
paragraph 8-96

Digital Troubleshooting - paragraph 8-100

DC Troubleshooting - paragraph 8-106

Ohms Troubleshooting - paragraph 8-113

AC Troubleshooting - paragraph 8-121

L
:Ecnunoui
4

Wear clean cotton gloves when working on
the circuit boards or switches. Contamination
from finger prints on high impedance points
may degrade the performance of the 3466A.
Nylon gloves should not be worn due to the
possibility of static charge buildup.
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The hybrid circuits in the 3466A may be per-
mamently damaged by static discharge from
a hand or tool when the instrument is
disassembled. Follow the following procedure
1o prevent possible damage.

1. Ground the hand while disassembling
the 3466A. Conductive wristbands (-hp- Part
No. 00970-67900) are available for this pur-
pose. It is also suggested to use anti-static

bench and floor mats.

2. Attach the 3466A COM terminal to
earth ground. Touch all tools to earth ground
1o remove static charges before using them on
the instrument.

3. Use a soldering iron with a grounded tip.

8-74. Equipment Required

8-75. The required equipment to troubleshoot the 3466A
is listed in Table 8-3. If the recommended equipment is
not available, use substitutes that meet the required
characteristics.

8-76. Instrument Disassembly
8-77. Do the following:

a. Disconnect the 3466A's power cord and turn the
instrument off.

b. With the 3466A in the inverted position, locate and
loosen the four screws at the bottom of the instrument.

Model 3466A

¢. Carefully return the 3466A to the upright position
with the front panel facing you.

NOTE
The Battery Charger Assembly is located in
the top shell assembly and is connected to the
main printed circuit assembly by a 9 lead

cable. To avoid possible damage 1o the cable,
remove the top shell slowly.

NOTE

If the battery cable is disconnected, the 3466A
will not operate unless JM?700 is installed (see
paragraph 8-87, step f-3).

d. Remove the top shell vertically and place it at the
right of the bottom assembly in an inverted position. If
the battery and battery charger circuitry is installed, make
sure the top shell is not lifted up too high.

e. Locate and remove the A4 Assembly’s (Logic
Board) four mounting screws. Then locate and remove
the A2 Assembly’s (Display Board) mounting screw.

f. Lift up and remove both sections of plug P902 (on
A4 Assembly). Then remove both the A4 and A2
Assemblies without disconnecting them from each other.

g. Place the A4 and A2 Assemblies to the left of the
3466A with the display facing you.

h. Connect the Service Cable (03466-61601) from J102
(on Al Assembly) to J902 (on A4 Assembly).

8-78. General Troubleshooting Information

8-79. Before troubleshooting the 3466A, check the
following:

Table 8-3. Equipment Required

Instrument Type

Required Cheracteristics

Recommended Mode!

DC Voltage Standard

Output: 19mV to 1000V

Systron Donner

Voltage Amplifier

Accuracy: +0.02% Model M107
AC Calibrator/High Output: 190mV to 100V Fluke Model
Frequency: 200Hz to 100kHz 5200A/5215A

Accuracy: 10.1% (mid band}

Oscilloscope

Bandwidth: dc to 100MHz
Input: .005V to 5V ac/dc
Storage Capability

-hp- Model 1741A

Digital Multimeter

Accuracy: +.01%
Input Resistance: 10M ohms

-hp- Model 3468A

Resistor Decade Box Resistors:

1 ohm to 1M ohms
Accuracy: +0.005%

General Radio
Model GR1433-H

DC Power Supply

Output Voltage: O to 20V
Output Current: O to 2A

-hp- Model 6294A

8-12
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a. Small offsets in the ac volts function with input
shorted is normal and the 3466A should meet its accuracy
specifications.

b. Make sure the 3466A is set to the correct power line
voltage.

c. Before troubleshooting any ac or chms failures,
make sure the dc volts function is operating correctly.
Troubleshoot and repair the dc volts function first.

d. Make sure a nylon screw is used in the center of
the top shield to prevent shorting the A4 assembly.

8-80. Failure Isolation

8-81. General. Unless the 3466A failure is obvious (e.g.,
a blank display), make sure the instrument is calibrated
before doing any troubleshooting (do the Performance
Test in Section 1V of the manual). Also, since most
troubleshooting requires the instrument disassembly, go
to paragraph 8-76 for the disassembly procedure.

8-82. The 3466A can have two types of failures: Digital
and Analog. The Digital Failures can be caused by a
defective power supply, the Controller, A/D Converter,
or associated circuitry. The Analog Failures are most
likely caused by the Input or Post Amplifiers, range and
function switches, and associated circuitry. Analog
Failures can also be caused by a defective power supply
and the digital circuitry (Controller, A/D Converter,
etc.). Make sure the power supplies and Centroller are
good before troubleshooting the instrument. Go to
paragraph 8-85 to check the supplies, and paragraph
8-100 to check the Controller and A/D Converter. It is
also a good idea to check the 3466A°s internal clock
operation (see paragraph 8-94).

8-83. Digital Failures. The Digital Failurcs are as
follows:

a. Blank Display — This failure is most likely caused
by the Controller (U907) and associated circuitry. Go to
paragraph 8-100 (Digital Troubleshooting) for further
isolation.

b. Display and/or Annunciators Inoperative — If all
the displays and annunciators are inoperative (off or on),
the most likely cause is the Controller (U907) and
associated circuitry (see previous step). If some of the
displays and annunciators are inoperative, use an
oscilloscope to check and make sure the display or an-
nunciators receive the correct drive signals (i.e., control
lines are toggling; see Schematic 4). If the lines are tog-
gling, try replacing the appropriate display and/or an-
nunciators. If still inoperative, go to paragraph 8-100
(Digital Troubleshooting) for further isolation.

¢. Autoranging Inoperative — The most likely cause
is the Controller (U907). If, however, the failure is noted
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only near the autorange limits (19999), the A/D Con-
verter may be defective. Go to paragraph 8-105 (A/D
Converter Troubleshooting) for troubleshooting.

8-84. Analog Failures. Analog Failures consists of
Overload, Constant Zero, Floating, Inaccurate, or Noisy
Readings. These failures can be on some or all ranges,
and/or on some or all functions. Other analog failures
include common-mode rejection and input impedance
failures. The failures are explained as follows:

NOTE

A Floating Reading is when the 3466A
displays what appears to be a normal reading
{with no input applied), that is other than zero
volts, which does not change after an input
is applied to the Multimeter.

a. Failures on All Ranges and All Functions — Ex-
cept for noisy or inaccurate readings, the failures can be
caused by the Input Protection Circuitry, Input and/or
Post Amplifiers, or the Digital Circuitry (i.e., the A/D
Converter or Controller U907). Go to paragraph 8-100
(Digital Troubleshooting) first and then to paragraph
8-106 (DC Troubleshooting) for troubleshooting. For
noisy or inaccurate readings, go to paragraph 8-106 (DC
Troubleshooting) for troubleshooting.

b. Failures on All Ranges in the DC Volts and/or DC
Current Functions — These failures can be caused by the
Input and/or Post Amplifiers, or if the incorrect func-
tion is selected by the Controller. 1f only the dc current
function is inoperative, try replacing the current fuse first.
Then go to paragraph 8-96 to determine if the correct
function is selected. If the correct function is selected,
go to paragraph 8-106 (DC Troubleshooting) for
troubleshooting.

¢. Failures on All Ranges in the Ohms Function —
Make sure the dc¢ volts function is operating correctly
before troubleshooting the ohms function. If the dc volts
function is good, ohms failures can be caused by the
Ohms Protection Circuitry, Input and/or Post
Amplifiers, Ohms Current Source, or if the incorrect
function is selected by the Controller. Go to paragraph
8-96 first to determine if the correct function is selected
and then go to paragraph 8-113 (Ohms Troubleshooting)
for troubleshooting.

d. Failures on All Ranges in the AC Volts and/or AC
Current Functions — Make sure the dc volts function is
operating correctly before troubleshooting the ac
volts/current functions. If the dc volts function is good,
ac failures can be caused by the Input and/or Post
Amplifiers, RMS Converter, or if the incorrect function
is selected by the Controller. Go to paragraph 8-96 first
to determine if the correct function is selected and then
go to paragraph 8-121 (AC Troubleshooting) for
troubleshooting.
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e. Failures on Some Ranges in Some or All
Functions— These failures can be caused by defective
range or function switches, the Controller, or the Input
and/or Post Amplifiers. First go to paragraph 8-96 to
determine if the switches are good. Then go to paragraph
8-106, 8-113, or 8-121 if the failures are noted in the dc
volts or dc current, ohms, or ac volts or ac current func-
tions, respectively.

f. Input Impedance Failure — This failure usually
shows up when a high impedance source is connected to
the 3466A’s input terminals, and if the 3466A is on the
2V and above range. Check for a shorted K100 and make
sure the relay is not turning on Q100 and associated cir-
cuitry (see Schematic 2).

g. Common-Mode Rejection Failure — Make sure the
spring at the bottom of the Al assembly makes good con-
tact with the bottom shield. Also make sure there is a
good connection between the power transformer frame
and earth ground. Tighten the screws, if necessary.

8-85. Power Supplies Troubleshooting

8-86. Unless otherwise noted, refer to Schematic § for
the following troubleshooting information. The 3466A
has three regulated power supplies, +7V, -7V, and
—2.6V, and a + 6.3V battery supply. The regulated sup-
plies are developed by the + 15V and — 15V Unregulated
supplies (when ac power is connected to the 3466A) or
by the +12V and - 12V Unregulated supplies (during
battery operation). The + 12V and — 12V supplies are
developed by the Battery Charger Assembly (A3).

8-87. Use the test Digital Multimeter and test oscilloscope
to check and troubleshoot the power supplies and Bat-
tery Charger Asscmbly. Check the power supply voltages
at the +7, —7, and — 2.6 pads with both ac power con-
necled and disconnected from the 3466A. Check the sup-
plies as shown in Table 8-4. Make sure the instrument
is turned on when checking the supplies. The power sup-
plies failures are as follows:

Table 8-4. Power Supply Voltages

Test Pad Voltage
+7V +6.9Vto +7.1V
-7V -6.9vto —-7.1v
-2.5V -23V1wo -2.7V
+6.3V +5.6Vto +7.2V

a. Al Supplies Fail with AC Power Discon-
nected. Troubleshoot the Battery Charger (A3) Assembly

(go to paragraph 8-88).

b. All Supplies Fail with AC Power Connected or
Disconnected. Troubleshoot the +7V power supply.
This is necessary since the +7V supply is used as the
refercnce supply for the others. Do the following:

8-14
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1. With ac power connected to the 3466A, turn the
instrument off (S1 in OFF position).

2. Measure the + 7V power supply at pin 6 of U700.

3. Ifthe + 7V supply is good with the 3466A turned
off, other circuitry in the 3466A may be loading
down the supply. Continue with step 6.

4. If the +7V supply fails, measure the +15V,
— 15V, and - 10V Unregulated supplies.

5. If any supply fails, troubleshoot T700, CR701
to CR706, and associated circuitry. If the supplies
are good, troubleshoot U700 and associated cir-
cuitry. Since an excessive output current can damage
U700, make sure other circuitry in the 3466A is not
loading down the supply before turning on the in-
strument. Continue with the next step.

6. With the 3466A turned off, connect an external
+ 7V power supply to the TP + 7 pad and measure
the supply’s output current (use the meter on the
supply itself or use an external test multimeter).

7. If approximately 21mA or less is drawn from the
supply, the other circuitry is good. Troubieshoot
U700 and associated circuitry only if the +7V
supply is defective with the 3466A turned on and
good with the instrument turned off.

8. If excessive current is drawn (i.c., much more
than approximately 2ImA), the other circuitry in
the 3466A is loading down the supply. Remove the
A4 assembly from the instrument. If the current is
now good, the digital circuitry on the A4 asscmbly
is causing the failure. If the current is still too high,
the analog circuitry on the Al assembly is causing
the failure,

9, The defective component(s) can be isolated by
measuring the voltage drop across the traces (on the
A1/Ad4 boards) that connect the + 7V supply to the
various components. Make sure the 3466A is turned
off, the external + 7V power supply is used, and
the test meter is set to the dc volts function. The
trace with the highest voltage drop across it is the
one that is most likely connected to the shorted
component,

¢. The + 7V Supply is Good, and the — 7V and - 2.6V
Supplies Fail. Do the following:

1. With ac power connected to the 3466A, turn the
instrument off (S1 in OFF position).

2. Mcasure the — 7V power supply at the emitter
of Q702.

3. If the supply still fails, troubleshoot U701, Q702,
and associated circuitry.
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d. Only the —2.6V Supply Fails. Make sure C710,
R714, and R7135 are good. If they are, the supply may
be loaded down by other circuitry. Isolate the defective
circuitry by doing the following (see Schematic 3):

1. Remove the A4 assembly. If the —2.6V supply
is now good, replace U907. If still defective, keep
the A4 assembly removed.

2. Remove hybrid U102. If the —2.6V supply is
now good, replace U102.

3. If the — 2.6V supply is still inoperative, replace
U402.

NOTE

If a static discharge had occured in the instru-
ment, more than one hybrid may be defective
(e.g., U402, U907, etc.).

€. The +6.3V Supply Fails. The battery may be defec-
tive or discharged. Go to paragraph 8-88 for
troubleshooting.

f. The + 7V, —7V, and - 2.6V Supplics are All Good.
Do the following:

1. Make sure the 3466A is turned on (S1 in ON
position) and ac power is connected.

2. Disconnect the A3 Assembly (Battery Charger
Assembly) from the Al Assembly.

3. Temporarily connect the emitter of Q701 to the
+6.3 pad (battery voltage pad) located next to
P701. This replaces jumper JM700 used in option
001 instruments.

4. If the instrument now operates, the Battery
Charger circuitry may be defective. Go to paragraph
8-88 for troubleshooting.

5. If the instrument is still inoperative, with the
emitter of Q701 connected to the 6.3 pad, the power
supplies are not at fault. Troubleshoot the other cir-
cuitry in the 3466A (go to paragraph 8-80).

8-88. Battery Charger Assembly Troubleshcoting

8-89. General. The Battery Charger Assembly has three
major sections: a Battery, Battery Charger, and Con-
verter. These sections are explained as follows:

a. Battery. Used as the power supply for the display
and the Converter when ac power is disconnected.

b. Battery Charger. This circuit charges the Battery
when ac power is connected and has two parts to it:
Voltage Regulator and Charger Current Limit circuits.
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¢. Converter, This circuit develops the + 12V and
=12V Unrecgulated power supplies when ac power is
disconnected and has four parts to it: Converter Control
Logic, Converter Oscillator, Oscillator Pulse Shaper, and
AC to DC Converter.

8-90. The following paragraphs have the Battery Cir-
cuitry and Battery Charger Circuitry failures and
troubleshooting information. Refer to Schematic 5 for
the following.

8-91. Instrument Inoperative (Blank Display) with AC
Power Connected. This failure can be caused by the Con-
verter, or low voltage or an open circuit from the Battery.
Do the following (refer 1o Schematic 5):

a. Make sure ac power is connected to the instrument.

b. Using the test oscilloscope, measure for any signals
at the junctions of diodes CR814 and CR815, and CR812
and CR813 (see Schematic 5).

c. If no signal is measured, continue with step d. If
any signal is measured, the Converter circuitry is at fauit.
Do the following:

1. Using the test multimeter, measure for approx-
imately zero volts at JM801.

2. If the voltage is good, troubleshoot for a defec-
tive U803 and US04,

3. If the voltage is high (i.e., battery voltage), use
information on the schematic to check for a defec-
tive CR804, U802, or UB03,

d. Remove any of the two wires from the battery.

e, Measure the voltage at the +6.3 pad. The voltage
should be >5.6V or 7.2V.

f. If the voltage is incorrect, troubleshoot the Battery
Charger.

g. If the voltage is good, check for an open F801 and
R811. Also make sure the Battery Charge Voltage Ad-
justment can be performed (see Section V). If unable to
adjust to the correct charging voltage, lift one end of
CRB801. If adjustment is now possible, troubleshoot
UB01B and associated circuitry. If still unable to adjust,
troubleshoot UBOIA and associated circuitry.

8-92. Instrument Temporarily Turns On and Then Off
with AC Power Disconnected. This failure can be caused
by the Turn-On Circuit (i.e., Converter Control Logic)
used to turn on the Converter (i.e., Converter Oscillator).
The Turn-On Circuit, if malfunctioning, may only tem-
porarily turn on the oscillator. To troubleshoot this
circuit, do the following:

a. Turn the 3466A off.
8-15
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b. Connect a IM ohm resistor across C805.
c. With ac power disconnected, turn the 3466A on.

d. If the 3466A turns on and stays on, try replacing
C805.

e. If 3466A does not turn on or stay on, troubleshoot
U802, U803, and associated circuitry.

8-93. Instrument Inoperative (Blank Display) with AC
Power Disconnected. This failure can be caused by low
battery voltage, Converter Control Logic, or by the Con-
verter circuitry. Do the following:

a. Use the test Digital Multimeter to make sure the bat-
tery voltage is above 5.6V. Check the Battery Charger
circuitry or the Battery, if low.

b. Turn the 3466A on with ac power disconnected and
make sure JM801 is high. Troubleshoot the Converter
Control Logic if low.

c. Use the test oscilloscope to check the signal, shown
on Schematic 5, at the collectors of Q804 and Q805.

d. If the signal is missing, the Converter Oscillator and
Oscillator Pulse shaper circuitry may be defective. Do the
following:

1. Check at JM80I if there is enough drive for tran-
sistors Q804 and Q805.

2. If there is enough drive signal, try replacing Q804
or QB805,

3. If there is no signal at JM801, trace back to the
Converter Oscillator to determine if U803 or U804
are defective (use information on the schematic to
determine the signals developed by U803 and U704).
(The signal from the Converter Oscillator is approx-
imately 50kHz.)

e. If the signals at Q804 and Q805 are good, check the
signal at CR814 and CR815, and CR812 and CR813, as
shown on the schematic.

f. If the signals are missing, check for a defective
CRR812 to CR81S, or T801.

8-94. Internal Clock Troubleshooting
8-95. Refer to Schematic 4. Do the following:

a. Use the test oscilloscope to check the clock signal
at the CLK jumper on the A4 Assembly. The signal
should be a 7V, 200kHz square wave.

b. If the frequency is wrong, try replacing Y900.

<. If the signal is missing or low, lift jumper CLK and
8-16
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check the signal at pin 6 of U909. If the signal is now
good, U913 may be loading it down.

d. If the signal is still low or missing, troubleshoot
U909, Y900, and associated circuitry.

8-96. Function and Range Select Troubleshooting

8-97. The following paragraphs have troubleshooting
procedures to check the function and range switches.

8-98. Function Select Troubleshooting. Do the
following:

a. With the 3466A turned on, set the instrument to the
function that fails. If all functions fail, set the instrument
to the dc volts function.

b. Check the state of the function control lines (FNA,
FNB, and FNC) at 1902, pins 5, 4, and 3 for the FNA,
FNB, and FNC lines, respectively. Make sure the lines
are in the correct state as listed in the function table on
Schematic 1.

c. If they are in the correct state, the function switches
are good. Go to paragraph 8-106, 8-113, or 8-121 for the
dc volts or dc current, ohms, or ac volts or ac current
troubleshooting procedures, respectively.

d. If the lines are in the wrong state, troubleshoot the
function switches,

8-99. Range Select Troubleshooting. Do the following;

a. With the 3466A turned on, set the instrument to the
defective range.

b. Refer to the range table on Schematic 1 and deter-
mine the state of the Range Code Lines (RGD, RGE,
RGF, and Auto). The lines can be checked at J902, pins
12, 14, 15, and 16 for the RGD, RGE, RGF, and AUTO
lines, respectively.

c. If they are in the correct state, the range switches
are good. Go to paragraph 8-106, 8-113, or 8-121 for the
dc volts or d¢ current, ohms, or ac volts or ac current
troubleshooting procedures, respectively.

d. If the lines are in the wrong state, troubleshoot the
range switches.

8-100. Digital Troubleshooting

8-101. General. Unless otherwise noted, refer to
Schematics 3 and 4 for the following explanation and
troubleshooting information. The digital circuitry consists
of a Controller (U907), Display and Annunciators (A2
Assembly), A/D Converter and associated circuitry, The
Controller controls the operation of the A/D Converter,
enables the relays and FET switches (for the different
functions and ranges), and sends data to the display.
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8-102. Troubleshoot the 3466A by placing the instrument
into the Self-test mode (see paragraph 8-101) and then
checking the operation of the Controller (see paragraph
8-104).

8-103. 3466A Self-Test. This test, also called the ‘“8000
Count Test™, can be used to check the operation of the
Controller (U907) and associated circuitry, the display,
and A/D Converter. To select the test, do the following:

a. Turn the 3466A off.

b. Refer to Figure 8-15 and connect the test jumper
to the test position, as shown in the figure. If the 3466A
is an older instrument that does not have the test jumper,
do the following:

JUMPER IN JUMPER IN
NORMAL TEST MODE
POSITION
-—I r
[T usce] | [ usoa ]
|:uaua| | usos | ug10

;% |
i

Figure 8-15. 3466A Self-Test Connection

1. Unsolder and remove the comparator jumper
located between U908 and U913.

2. Solder a one inch insulated jumper between the
comparator jumper hole nearest U908 pin 4 and the
test pad adjacent to U914 pin 14,

3. The 3466A’s test mode can now be selected.

c¢. Turn the 3466A on. The 3466A should now be in
the test mode.

d. To return the 3466A to normal operation, replace
the jumper to its original position. For older instruments,
place the test jumper in place of the original comparator

jumper.

8-104. Digital Circuitry Troubleshooting. Trouble-
shooting the digital circuitry is accomplished by placing
the 3466A into the test mode and then making the
measurements listed in Table 8-5. Do the following:

a. Turn the 3466A off.
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b. Place the 3466A into the test mode (see paragraph
8-103).

¢. Turn the 3466A on. The display should now show
““800X™* (the least significant digit may change from in-
strument to instrument).

d. If the display shows *‘800X”’, the display circuitry
is most likely good. Further checks are required as
follows:

1. With the 3466A in the test mode, set the instru-
ment to the dc volts function and the 2V range.

2. Apply +1V dc to the 3466A’s input terminals.

3. Use the test oscilloscope to check each pin on
J902 against the readings shown in Table 8-5. Use
the scope’s storage capability to display the
readings.

4. If all the readings are good, the digital circuitry
is most likely good. Go to the dc, ohms, or ac
troubleshooting paragraphs (paragraphs 8-106,
8-113, or 8-121, respectively).

5. If the reading on pin 6 is incorrect, the A/D Con-
verter is most likely at fault. Go to paragraph 8-105
for troubleshooting.

6. If the reading on pin 11 is incorrect, check for
a defective counter U912.

7. If the reading on any of pins 8 to 10, 19, and
23 to 25 on J902 are incorrect, the Controller is most
likely at fault. Before replacing the controller, make
sure other circuitry is not loading it down. To verify
this, bend the associated pin on J902 up to dis-
connect it from U907 and check the reading again.
If the reading is now good, check the other circuitry.

8. If the readings on any of pins 3 to §, 12, and
14 to 16 are wrong, troubleshoot the range and/or
function switches (go to paragraph 8-96).

9, If the reading on pin 18 is wrong, troubleshoot
the Reading Hold Buffer Circuitry (see Schematic
1).

e. If the first three digits on the display are ‘800" and
the least significant digit is missing or wrong (i.e., other
than a number is shown), check the least significant digit
circuitry (U901, U903, U905, U911, U912, U915, U916,
and DSMS).

f. If the reading on the display is other than “*800X"’,
an overload (OL), or missing, either the 3466A is unable
to go into its Self-test, or the Controller and/or the
Display is defective. Do the following:

8-17
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Table 8-5. 3466A Self-Test (+1V Input)

J902 Pin Number Scopa Reading Description
1 oV DISP GND
3 ov FNC (Function Code Line C)
4 +7V FNB (Function Code Line B}
5 +7V FNA (Function Code Line A}
+6V
6 Comparator
+7V
B Remp +* (RMP}
— — OV
9 +7V Ramp - ' (RMP)
+6V
10 Run-Up Eneble (RUE)}
— — OV
+6V
11 Run-Up Clock, 10kHz (RUC)
—_ — OV
12 +7V RGD (Range Select Code D)
14 ov RGE (Range Select Code E)
18 ov RGF {Range Select Code F)
16 ovV/I+7V Auto/Manual
1B +7V Externel Hold
| +6V
19 _J I_— Auto Zero Logic (AZL)
ov
23 +7V Q106A/B Control
24 ov Q106A/B Control
25 ov Reed Drive

1. With the 3466A in the test mode, make sure the
10kHz clock is good (see paragraph 8-94).

2. Check for toggling at the COMPARATOR
jumper.

3. If no toggling is noted, check for toggling at pin
9 of U907 (RUC). If toggling is noted, check for
a defective U902, If no toggling is noted, check for
a defective U907.

4. If the COMPARATOR jumper toggles and the
reading on the display is an overload, check the pins
on J902 against the readings listed in Table 8-5 (see
step d-1).

5. 1f the COMPARATOR jumper toggles and the
reading on the display is missing, the display is in-
correct (shows other than numbers), or the display
is locked up (no change noted), check the rest of
the digital circuitry. Use signals shown on the
schematic for troubleshooting; make sure the signals
are at the correct levels (approximately 0 and 7V).

8-105. A/D Converter Troubleshooting. Make sure the
Controller (U907) and associated circuitry is operating

8-18

correctly (sec paragraph 8-104) before troubleshooting the
A/D Converter. Troubleshooting the A/D Converter is
accomplished by placing the 3466A into the test mode
and then making some critical measurements. Do the
following (refer to Schematig 3):

a. Turn the 3466A off.

b. Place the 3466A into the test mode (sce paragraph
8-103).

c. Turn the 3466A on.

d. Set the 3466A to the dc volts function and the 2V
range.

e. Apply +0.8V dc to the 3466A’s input terminals.

f. Use the test oscilloscope to check the reading at
JM201. Compare with the signal shown in Table 8-6. Use
the scope’s storage capability to display the reading.

NOTE

Jumper JM201 may be marked J201 on the
printed circuit board.
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Table 8-6. AID Converter and Amplifiers Waveforms

Test Point Scopo Roading

JM101 _‘_’———l_ ov

-.8vV

JM201 |_| I—— +.8V

ov

Integrator ov
Qutput

{U400 pin 6) -1.8v

Y e N

U404 pin 3 +7V

-------------- ov

U404 pin 15 TR T — oV

-6.5V

+.8Vv

U404 pins 6, 8 Y s SRR apang PP ov

-1.2v

U406 pin 10 -"l-"" -'-l" ov

-6V

U406 pin 1 T - -'L—E- ov

-5.4V

g. If the reading is missing or incorrect, the Post
Amplifier output is incorrect. Go to paragraph 8-106 (DC
Troubleshooting) for troubleshooting.

h. If the reading is good, take the reading at the
Integrator Qutput (U400 pin 6). Compare with the signal
shown in Table 8-6.

i. If the signal is missing or wrong, the Integrator
(U400) or Integrator Hybrid U402 may be defective. Do
the following:

1. Connect a short across the Integrator Capacitor
(C402) to change the lntegrator (U400) to a X1 gain
amplifier. Then measure the Integrator output
(U400 pin 6) again,

2. If the output is approximately OV, the Integrator
is most likely good. Check for a defective C401 or
U402.

3. If the voltage is other than 0V, troubleshoot
U400 and associated circuitry.

8-106. DC Troubleshooting

8-107. DC failures can consist of dc volts and/or dc cur-
- rent function failures on some or all ranges. The follow-
ing are the failures and troubleshooting information.

NOTE

Jumpers JM101 and JM201 may be marked
JI101 and J201, respectively, on the printed
circuit board.

Service

8-108. Overload, Floating, or Constant Zero Readings
on All Ranges in the DC Volts Function. This failure can
be caused by the Input and/or Post Amplifiers, or by the
A/D Converter. Do the following:

a. If the failure is a Floating or Constant Zero
Reading, continue with step b. If the failure is an
Overload, do the following:

1. Set the 3466A to the dc volts function and the
2V range.

2. Using a short clip lead, temporarily connect
JM201 to ground.

3. If the overload remains, the A/D Converter or
the digital circuitry is most likely at fault. Continue
with step b.

4. If the overload disappears, remove the clip lead
from JM20! and connect it to JM101.

§5. If the 3466A now shows an overload,
troubleshoot the Post Amplifier (U200 and
associated circuitry).

6. If no overload is displayed, troubleshoot the
Input Amplifier (U100 and associated circuitry).

b. Turn the 3466A off.

¢. Place the 3466A into the test mode (see paragraph
8-103).

d. Turn the 3466A on. The display should now show
““800X"" (the least significant digit may change from
instrument to instrument).

e. If the display is wrong, the failure is in the digital
circuitry. Go to paragraph 8-100 for troubleshooting.

f. If the display is correct, make sure the 3466A is set
to the dc volts function and the 2V range.

g. Apply +0.8V dc to the 3466A’s input terminals.

h. Use the test oscilloscope to check the reading at
JM201 (see Schematic 3). Compare with the signal shown
in Table 8-6. Make sure the reading is not oscillating. Use
the scope’s storage capability to display the reading.

i. If the reading is good, the A/D Converter may be
defective. Go to paragraph 8-105 for troubleshooting.

j- If the reading is wrong, the Input and/or Post
Amplifiers are defective. Do the following:

1. Use the test oscilloscope to check the reading at
JM101. Compare with the signal shown in Table
8-6. Make sure the reading is not oscillating.
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2. If the reading is good, the Post Amplifier, U402,
and associated circuitry are defective. Before
troubleshooting the amplifier, make sure U300 is
not causing the failure. Lift jumper JM200 and
check the reading again. If now good, replace U300.
If still wrong, troubleshoot the Post Amplifier
circuitry.

3. If the reading at JMI101 is wrong, apply +1V
dc to the 3466A's input terminals. Use the test
Digital Multimeter to check for + 1V at U102 pin
21 (see Schematic 2).

4. If the voltage at U102 pin 21 is good, the Input
Ampilifier, U102, and associated circuitry are defec-
tive. Before troubleshooting the circuitry, lift
jumper JM101 (see Schematic 3). If the output of
the Input Amplifier is now good (i.e., 0 to =1V
square wave), U402 may be loading down the
amplifier. If the reading is still wrong, troubleshoot
the Input Ampiifier circuitry.

5. If the voltage at U102 pin 21 is wrong or miss-
ing, use the test Digital Multimeter to trace the + 1V
voltage from the input terminals to U102 pin 21 (see
Schematics 1 and 2). Check for open circuitry.

8-109. All Ranges in the DC Volts Function are
Inaccarate. Refer to Schematics 2 and 3. Before
troubleshooting for inaccurate readings, make sure the
3466A°s 5V reference supply is good. Also check for an
oscillating Input Ampilifier. Replace U100 if oscillating.
If the reference supply is good and the Input Amplifier
is not oscillating, the failure can be caused by small offsets
and pain crrors in the A/D Converter, or the Input or
Post Amplifiers. This is normally caused by smail of fsets
and gain errors. Do the following:

a. Set the 3466A to the ac volts + dc volts function.
(Simultancously press the front buttons for the dc volts
and ac volts functions.)

b. Set the 3466A to the 200mV range.
c. Apply + 100mV dc to the 3466A’s input terminals.

d. Using the test Digital Multimeter, measure for
+100mV at JM101 (see Schematic 3).

e. If the voltage is good, continue with step f. If the
voltage is wrong, check the following:

1. Make sure the voltage at pin 21 of U102 is
4+ 100mV (see Schematic 2).

2. If the voltage is good, troubleshoot U100 and
assoctated circuitry.

3. If the voltage is wrong, troubleshoot the input
switching and protection circuitry,
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f. Measure for -1V dc at JM201.

g. If the voltage is wrong, troubleshoot U200 and
associated circuitry,

h. If the voltage is good, the A/D Converter is at fauit.
Try replacing C402.

8-110. All Ranges in the DC Volts Function are
Noisy. Check the following:

a. Make sure the power supplies are not noisy. Alsa
check for defective filter capacitors on the supplies.

b. Make sure shielding is in place.
¢. Check for cold solder joints on grounds.
d. If the previous checks are good, turn the 3466A off.

e. Remove the TRMS Converter (U300) from its
socket and turn the instrument on (see Schematic 3).

f. If the noise is gone, replace U300.

g. If the noise’is still present, turn the 3466A off. Set
the instrument to the ac volts function and 2V range.

h. With U300 still removed from its socket, connect
a quiet +0.5V dc to pin 6 of the U300 socket.

i. Turn the 3466A on.

j. If noise is still noted, troubleshoot the A/D Con-
verter. Try replacing U400 or the integrator capacitor
(CR402).

k. If the noisc is gone, do the following:

1. Turn the 3466A off. Remove the +0.5V dc from
pin 6 of the U300 socket.

2. Place the 3466A into the test mode (sce
paragraph 8-103).

3. Connect pin 21 of U102 to ground (see Schematic
2).

4. Use the test oscilloscope to check for noise at
JMI101 (see Schematic 3). Since a small offset may
be developed by the Input Amplifier, switching tran-
sients may be noted between the A/D runup and
rundown operation. If noise is noted, try replacing
ul100.

5. If the reading on the scope is good, check for
noise at JM201 (see Schematic 3). If noise is noted,
try replacing U200,

8-111. Some Ranges Inoperative in the DC Volts Func-
tion. This failure is most likely caused by wrong gains
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in the Input or Post Amplifiers, and by other circuitry.
Check the following:

a. Only the 20mY and 200mV Ranges Fail. Check for
a defective U104, Q105, Q107, and associated circuitry.

b. The 1200V Range Reads Low. Check for a defec-
tive C110.

¢. Other Ranges Fail, This failure is most likely caused
by wrong gains in the Input or Post Amplifiers, or by
other circuitry. Use the gains and amplifier output infor-
mation listed in Table 8-7 to determine the defective cir-
cuitry. An example to determine the gain is as follows:

20mV - fail
200mV - fail
2V - fail
20V - good
200V - fail
1200V - good

This shows that the X10 gain in the Post Amplifier failed.
Table 8-7. DC Gain

O)

Input Input Amp | Post Amp | Post Amp

Range Voltage (Gain) (Gain) Output
20mv 10mV x10 x10 1w
200mV | 100mV x1 x10 1V
2v 1v x.1 x10 v
20V 1oV x.1 x1 v
200V 100V x.001 x10 v
1200V 1000V x.001 x1 1V

8-112. DC Current Troubleshooting. 1If both the dc volts
and dc current functions fail, troubleshoot the dc volts
function first (go to paragraph 8-108 through 8-111). If
only the dc current function fails, the most likely causes
are the current range switches, current shunts, or current
protection circuitry (see Schematic 1). The dc volts func-
tion has to be operating since the voltage developed across
the current shunts, when current is applied, is measured
by the dc volts measuring circuitry. The voltage is used
to develop the current reading.

NOTE

Since A1R658 (Current Shunt Resistor) is at
a critical value, use the following procedure
if replacement is necessary.

1. With a marking pen, mark the resistor’s
leads at a distance exactly .64cm (.25 inches)
Sfrom the component body.

2. Solder the resistor into the PC board
with the mark on the resistor leads flush with
the component side of the board.
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8-113. Ohms Troubleshooting

8-114. Before troubleshooting for ohms failures, make
sure the dc volts function is operating correctly.
Troubleshoot the dc volts function first before
troubleshooting the ohms function (go to paragraphs
8-106). Ohms failures can consist of failures on some or
all ranges. The ohms failures and troubleshooting infor-
mation are in the following paragraphs.

8-115. Constant Overload on All Ranges with Input
Applied. This failure can be caused by an open between
the Input Amplifier and input terminals in the ohms cir-
cuitry. Check and make sure the function and range
switches are good (see Schematic 1). The failure can also
be caused by the Ohms Current Source or the Ohms Pro-
tection Cicuitry (if too much current is output). If the
switches are good, go to paragraph 8-120 (Ohms Circuitry
Troubleshooting) for troubleshooting.

8-116. Constant Zero Readings on All Ranges with Input
Applied. This failure can be caused if there is an open
between the Ohms Current Source and the input ter-
minals. Check and make sure the function and range
switches are good (see Schematic 1). The failure can also
be caused if the Ohms Current Source outputs no cur-
rent. If the switches are good, go to paragraph 8-120
(Ohms Circuitry Troubleshooting) for troubleshooting.

8-117. Noisy Readings on All Ranges. Check for a noisy
Ohms Current Source.

8-118. Inaccurate Readings on All Ranges. This failure
can be caused by the Ohms Current Source or Ohms Pro-
tection Circuitry. Go to paragraph 8-120 (Ohms Circuitry
Troubleshooting) for troubleshooting.

8-119. Some Ranges Inoperative. This failure can be
caused by leaky diodes in the Ohms Protection Circuitry.
Lift one end of protection diodes CR110, CR112, CR114,
and CR116. If the ohms function is now good, replace
all of the diodes. If the failure is still present, check the
following:

a. Noise on the 20 Ohms Range Only. Try replacing
R428.

b. Only the 20 Ohms and 200 Ohms Ranges
Fail. Check and make sure U500 (pin 6) outputs 0.5V
(see Schematic 2). If wrong, troubleshoot U500 and
associated circuitry. If good, try replacing U102.

c. Offsets on the 20 Ohms and 200 Ohms Ranges.
Check Ohms Null Circuitry (Q400, Q401, and associated
circuitry).

d. Other Ranges Fail. This is most likely caused by
the Input Hybrid (U102) or Ohms Current Source. Go
to paragraph 8-120 (Ohms Circuitry Troubleshooting)
step f for troubleshooting.
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8-120. Ohms Circuitry Troubleshooting. If some ranges
fail, go to step f for troubleshooting. If all ranges fail,
a quick check of the ohms circuitry can be performed by
measuring the voltage between the COM input terminal
and circuit ground (connect positive input of the test
Digital Multimeter to COM and negative to ground).
With a 1k ohm resistor connected to the input terminals,
the voltage should be —1.0V. Varying the resistance
should result in a proportionally varying voltage (e.g.,
1.9k ohms gives — 1.9V, 500 chms gives — 0.5V, etc.).
If a failure is noted, do the following:

a. Lift one end of protection diodes CR110, CR112,
and CR116. If the ohms function is now good, replace
the defective diode.

b. Set the 3466A into the ohms function and the 2k
ohms range.

c. Connect a lk ohm resistor across the input
terminals.

d. Connect a short clip lead between the cathode of
CR118 (sce Schematic 1) and the COM input terminals.

e. Ifthe voltage between COM and ground is — 1.0V,
the Ohms Protection Circuitry is causing the failure. Use
the voltages in the Simplified Schematic (Figure 8-17) to
isolate the defective component.

f. If the voltage is other than — 1.0V, remove the 1k
ohin resistor from the input terminals. Check the Ohms
Current Source as follows:

1. Make sure one end of CR116 is lifted.

2. Lift the anode of CR118 (see Schematic 1) to
disconnect the Ohms Protection Circuitry.

3. Set the 3466A o the 2k ohms range.

4. Conncct one input the test Digital Multimeter to
the cathode of CR118 and the other to the V input
terminal.

5. If all the ohms ranges fail and the current from
the Ohms Current Source is good (i.e., 1mA), as
measured on the test multimeter, the current source
is most likely good. Troubleshoot for a defective
Input Amplifier.

6. 1f only some ranges fail, compare the reading on
the test multimeter, for each inoperative range, with
the readings listed in Table 8-8. (Since the recom-
mended test multimeter may not be able to read the
lower currents, another milliammeter may be re-
quired to make the checks.)

7. If the ImA current or any other current is wrong,
troubleshoot U500, U102, and associated circuitry.

Model 3466A

Table 8-8. Ohms Current Source

nll'lﬂl U..' nm '.
Q Q) (mA)

20M v 10M | .00
2M v M | .00
200K v 100K | .01
20K 1A 10K | 1
2K v 1K | 1
200 .5V 100 5
20 .5V 100 5

8-121. AC Troubleshooting

8-122. Before troubleshooting for ac failures, make sure
the dc volts function is operating correctly. Troubleshoot
the dc volts function first before troubleshooting the ac
volts function (go to paragraphs 8-106). AC failures can
consist of ac volts and/or ac current function failures on
some or all ranges. The foilowing are the failures and
troubleshooting information.

NOTE

Jumpers JM101 and JM20] may be marked
JI10! and J201, respectively, on the printed cir-
cuit board.

8-123. Overload, Floating, Constant Zero, or Inaccurate
Readings on All Ranges in the AC Volts Function. This
failure can be caused by the Input or Post Amplifiers,
TRMS Converter, or associated circuitry. Unlike the dc
volts function, the outputs of the Input and Post
Amplifiers are not switched betwecen the A/7D runup and
rundown operations, simplifying troubleshooting.

8-124. To troubleshoot for overload, floating, or con-
stant zero readings on all ranges, use the procedure that
follows this paragraph. The procedure can also be used
to troubleshoot for inaccurate readings, if they occur at
both high and low frequencies. If the inaccuracy is only
noted at high frequency, go to paragraph 8-125 (Fre-
quency Response Failure) for troubleshooting.

a. Set the 3466A to the ac volts function and the 2V
range.

b. Apply a 1V, 200Hz sinc wave to the 3466A's input
terminals.

¢. Use the test oscilloscope to measure for a 0.5V
(1.41V peak to peak), 200Hz sine wave at jumper JM201
(see Schematic 3). Makc sure there is no oscillation pre-
sent on the sine wave. (Oscillation can be caused by U200
and/or C202.) If the 3466A is inaccurate, use the test
Digital Multimeter 10 check and make sure the signal is
at approximately 0.5V.

d. If the signal is good, the TRMS Converter (U200)
or associated circuitry may be defective. To check this,
make sure the converter’s output (U300 pin 6) is + .5V
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de. If good, R303, R305, R307, or RT300 may be defec-
tive. If wrong, check the TRMS Converter and its external
circuitry.

e. If the signal is wrong or missing, use the test
oscilloscope to measure for a 0.5V (1.41V peak to peak),
200Hz sine wave at jumper JM101. Make sure there is
no oscillation present on the sine wave. If the 3466A is
inaccurate, use the test Digital Multimeter to check and
make sure the signal is at approximately 0.5V.

f. If the signal is good, the Post Amplifier, U402, and
associated circuitry may be defective. Before trouble-
shooting the amplifier, make sure U300 is not causing
the failure. Lift jumper JM200 and check the signal again.
If now good, replace U300. If still wrong, troubleshoot
the Post Amplifier circuitry.

g. If the signal at JM101 is wrong, check for a 1V,
200Hz signal at U102 pin 23 (see Schematic 2).

h. If the signal at U102 pin 23 is good, the Input
Amplifier, U102, and associated circuitry may be defec-
tive. Before troubleshooting the circuitry, lift jumper
JM101 (see Schematic 3). If the output of the Input
Amplifier is now good (i.e., 0.5V, 200Hz sine wave),
U402 may be loading down the amplifier. If the signal
at JM101 is still wrong, troubleshoot the Input Amplifier
circuitry.

i. If the voltage at U102 pin 23 is wrong or missing,
use the test oscilloscope to trace the 1V, 200Hz signal
from the input terminals to U102 pin 23 (see Schematics
1 and 2). Check for open circuitry.

8-125. Frequency Response Failure. Do the following:

a. Check R100, R108, C106, and C108 in the input at-
tenuator circuitry (sce Schematic 2).

Service

b. Check for a defective C200, C202, or U200.
¢. Check for a defective RMS Converter (U300).

8-126. Al Ranges in the AC Volts Function are
Noisy. Check for oscillation in the Input and Post
Amplifiers circuitry (go to paragraph 8-123).

8-127. Excessive Offsets in the AC Volts Function.
Check for leaky protection diodes CR101 and CR103 (sce
Schematic 2). Try replacing the TRMS Converter U300
(see Schematic 3).

8-128. Some Ranges Inoperative in the AC Volts Func-
tion. This failure is most likely caused by wrong gains
in the Input or Post Amplifiers, or by other circuitry. Use
the gains and amplifier output information listed in Table
8-9 to determine the defective circuitry.

Table 8-9. AC Gain

® ®

Input Input Amp | Post Amp | Post Amp
Range Voltage (Gain} (Gein) Qutput
200mvV LY x.5 x10 .5V
2v 13" x.5 x1 5V
20V 10V x.005 x10 5V
200V 100V x.005 x1 .5V
1200V 1kV x.0005 x1 .5V

8-129. AC Current Troubleshooting. 1f both the ac volts
and ac current functions fail, troubleshoot the ac volts
function first (go to paragraph 8-123 through 8-128). If
only the ac current function fails, check and make sure
the dc current function is good. If the de current function
fails, troubleshoot it instcad. If the dc current function
is good, the most likely causes are the current range
switches (see Schematic 1).

8-23/8-24
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NOTE 1

THE SCHEMATIC 1S SHOWN WITH DCV (FUNCTION) AND 2V
(RANGE) SELECTED. PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

SWITCHES S2 THROUGH S14 ARE SCHEMATICALLY ORI—
ENTED IN ASCENDING NUMERICAL ORDER FROM LEFT TO
RIGHT. THIS ORIENTATION IS THE SAME AS THE PHYSICAL
OR!ENTATION OF THE ACTUAL SWITCHES AS THEY ARE
VIEWED ON THE COMPONENT LOCATOR ON THIS PAGE.
SWITCH SECTIONS ARE LABELED A THROUGH F ON THE
SCHEMATIC AS SHOWN IN THE DIAGRAM BELOW:

100 o9

AP ot S¥Y
12 -{ 7
130 : o 6

c{ 14 5 D

i

15 I 4
16 O { o3

-t

A 173__1_E2 8
18 :

SWITCH TERMINALS ARE NUMBERED IN A COUNTER-
CLOCKWISE DIRECTION WHEN VIEWING THE SWITCH BANK
FROM THE COMPONENT SIDE (SEE ABOVE).

NOTE 3

U102 AND U402 ARE HYBRID INTEGRATED CIRCUITS. FINE
LINE RESISTORS AND MOS FET SWITCHES WHICH ARE PART
OF THE HYBRIDS ARE SHOWN ON THE SCHEMATIC FOR
OPERATIONAL CLARIFICATION ONLY. THESE COMPON-
ENTS ARE NOT INDIVIDUALLY SERVICEABLE.

NOTE 4

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI—
SONS OF THE SIMPLIFIED, ACTUAL AND FUNCTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

SIMPLIFIED ACTUAL FUNCTIONAL

SINGLE MOS FET
SWITCH I | ‘_l_" _—0’0_

T3
—_
DUAL MOS FET VS o—
SWITCH — j—I - P
® I | .I.—' -
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NOTE 1

THE SCHEMATIC IS SHOWN WITH DCV (FUNCTION) AND 2V
(RANGE) SELECTED PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

U102 AND U402 ARE HYBRID INTEGRATED CIRCUITS. FINE
LINE RESISTORS ARE MOS FET SWITCHES WHICH ARE PART
OF THE HYBRIDS ARE SHOWN ON THE SCHEMATIC FOR
OPERATIONAL CLARIFICATION ONLY. THESE COMPON-
ENTS ARE NOT INDIVIDUALLY SERVICEABLE.

NOTE 3

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI-
SONS OF THE SIMPLIFIED, ACTUAL AND FUNCTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

SIMPLIFIED| ACTUAL FUNCTIONAL

SINGLE MOS FET
swiTch JL| &5 |— -

DUAL MOS FET “A~ o—
SWITCH —_— j_ - Py
™ | ‘I od
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Figure §-19. Ohms Current Source and Input Amplifier Schematic

831



NOTE 1

THE SCHEMATIC IS SHOWN WITH DCV (FUNCTION) AND 2V
{RANGE) SELECTED. PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

U102 AND U402 ARE HYBRID INTEGRATED CIRCUITS. FINE
LINE RESISTORS AND MOST FET SWITCHES WHICH ARE
PART OF THE HYBRIDS ARE SHOWN ON THE SCHEMATIC
FOR OPERATIONAL CLARIFICATION ONLY. THESE COM-—
PONENTS ARE NOT INDIVIDUALLY SERVICEABLE.

NOTE 3

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI—
SIONS OF THE SIMPLIFIED. ACTUAL AND FUNCTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

vsug (26 V) |1 % 40| INTEGRATOR SUMMING JCT
'AUTO ZERO LOGIC (AZL) |2 39|ne
RGD |3 *38| AUTO ZERO (C408)
RaNGE | oo s 37| ne
CODE
LINES NC |5 36 NnC
RGF U402 35] AUTO ZERD
Function | FNETT INTEGRATOR 34 ac auTO ZERO
Sﬁ':: FNB |8 HYBRID 33]5 v REFERENCE
FNA |9 *SOLDED INTO 32| ACRUN UP
Voo #7TVIHII0  rep) oN SOLDER 3iine
DIGITAL GROUND (DGD) |1 cuPs *30] (1.s RUN DOWN
RUN-UP CLOCK (RUCI |12 NC
RUN-UP ENABLE (RUE) |13 *28] 's RUN LP
Ramp (- (R 19 27{nC
Ramp (1) (Rypt !5 261 POST AMP OUTPUT (DC RUN UP)
ne e 25FPQSTAMNNPUT
s RUN UP (20 1) |I73% 24] c204 (POST AMP)
NC Te 23| NC
POST AMP SUMMING JCT {19 22} NC
ANALOG GROUND ] 20 *2Il ors AUTO ZERO
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DSMI (1990-0532)

ANCDE c.0 O 14

NO PIN 42 o 13

NG PIN 43 ,d 12

CATHODE d,8NODF 3 O] 4 = "

NC PIN 4% d 18]
NG PIN 6 b 9
CATHODE dOf 7 - [}

[0 ANCDE o-b

- NO PIN

— NO PIN

[} CATHODE o ,ANODE b

I CATHODE o-b

[0 CATHODE ap (NOT USED)
[ CATHODE ¢

DSM2, DSM3, DSM4, DSMS5 (1990-0531)

CATHODE o} | — 14 b ANODE {SAME AS 3}NOT USED
CATHODE f C} 2 ' b 13 0 CATHODE b
ANODE {SAME AS 1410 3 12} NO PIN
No PIN 4 4 ~ 1l cATHODE ¢
NO PIN 45 10 [0 CATHODE ¢
<
CATHODE dp O 6 op i 5 [0 NO CONNECTION
CATHODE ecf7 @ -_— 8 o CATHODE ¢
Vsue |! 40] RU ENABLE (RUE)
CLOSE AUTO ZERO LOOF (AZL) |2 39| Rame - Rym!
EXT HOLD |3 38] Ramp * (Rpmp}
+7V jq 37] DIGITAL GROUND (DGD)
AUTO/MANUAL |5 36| COMPARATOR INPUT
RGF & 35{ NOT USED
RANGE
CCODE RGE |7 34) NOT USED
LINES
RGD J8 33| DIGITAL GROUNO (DGD)
us07?
RUN UP CLOCK {RUC) 32] 10 KHZ INPUT
CONTROL

DECIMAL POINT dp {10

a—d |
+ 1
o—djl2

g '3
f ha
SEGMENTS
DISPLAY e |15
d jI6
Vpisp |17

DISPLAY GND rIB

SEGMENTS l

[ [i:]
b 120

31) DIGIT STROBE DSM4

30

29

DIGIT STROBE DSM3

DIGIT STROBE DSM2

28] DIGIT STROBE DSM1

Fy4
26
25
24
23
22

2

NOT USED
NOT UsSUD

FNA

FUNCTION CODE

FNE LINES

FNC

REED DRIVE INPUT

a  DISPLAY SEGMENT
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] | 2 { 3 r 4 l 5 I 6 |
L2 —
0BO2 Q
[
—CRBIS— —CRB8I4— —cB08—
—CRBI2~ —CRBI3— ‘:“‘ 13 L
—CBO9S— —CBIO—
5 2
—CRB02~ —RBOI— —R825—
o' 't —RB26—

—RB03— —RBOZ-

——R Bl

—RBIO— —RBI5S—

—~RBi2— u —Re22—- __Re24-
—CB02— —CRBOS— ueO4
—RBI4 — —CB806— 1
—R8I3- —RBO4— —RB2I—
—CRreio— —CRBII~ -
B iy
—CRBOS— _cgoj— —RBIT— us o3
—CR808~ —CRBOI— —CRBI6E— |4
—CRBOT— —RBOB— —(CgO5~—
—=CRBOE ~ —R827— —RBIS— —JMBOI~
R8I8 | _reo5— —RBO9 —
—RBO6— —C803— uso2 ]
—RBIE — 1
e 10 —CRBO4—
(oo oo eeeeo e [ % —CRBIT—
3435-B-4608
A3

-hp- Part No. 03435-66503
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Product Line Sales /Support Key

€ Computer Systems Salas only

CH Computer Systems Hare ware Sales and Sarvices
CS Computer Systems Software Sales and Services
E Electronic Instruments  Massurement Systems

M Maedicel Producty

MP Medical Producls Prims y SRO

MS Medical Products Secor dary SRO

P Personal Computation  oducts
Sales only for specific roduct ine

“  Support only for specifi product ine

IMPORTANT: These symbois designate general product line capablitty. They do not
insure sales of support avaklabiiity for all producte within a line, at ali locations.
Conlact your local sales office for information regarding locations where HP support

is avallable for specific products.
HP distributors are prnted in ilakcs.
HEADQUARTERS OFFICES

it there is no sales office fisted for your area. contact one of these

headquarters offices.

NORTH/CENTRAL AFRICA
Hewielt-Packard S.A.

7. Rue du Bois-du-Lan

CH- 1217 MEYRIN 2, Swilzerland

Tel: 1022) 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewtell-Packard Asia Lid.

6th Floor, Sun Hung Kai Centre
30 Harbour Rd.

G.P.0. Box 795

HONG KONG

Tek: 5-832 3211

After Jan. 1, 1984

4Tih Floor, China Resources Bldg.
26 Harbour Rd., Wanchai
HONG KONG

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Hewiet!-Packard (Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (418) 878-3430

Telex: 810-492-4246

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

Liebigasse 1
P.0.8ox 72

A-1222 VIENNA, Austria
Tel: (222) 2385110
Telex: 13 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.
Uilenstede 475

P.0.Box 939

NL-1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

SOUTH EAST EUROPE
Hewletl-Packard SA.

7. Rue du Bois-du-Lan
CH-1217 MEYRIK 2, Swilzerland
Tek (022) 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

OTHER EUROPE
Hewlett-Packard S.A.

P.0. Box

150, Rte du Nant-D'Awril
CH-1217 MEYRIN 2, Swilzerland
Tel: (022) 83 B111

Telex: 22488 hpsa

Cable: HEWPACKSA Geneve

MEDITERRANEAN AND
MIDDLE EAST
Hewlelt-Packard S.A.

Tel: 682 88 11
Teiex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN USA
Hewlett-Packard Co.

4 Choke Cherry Road
ROCKYILLE, MD 20850
Tek (301) 258-2000

MIDWESTERN USA
Hewlett-Packard Co.

5201 Toliview Drive

ROLLING MEADOWS, IL 60008
Tek: (312) 255-9800

SOUTHERN USA
Hewilett-Packard Co.
2000 South Park Place
P.0. Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500

WESTERN USA
Hewlett-Packard Co.
3939 Lankershim Bivd.
P.0. Box 3919

LOS ANGELES, CA 91604
Tet: (213) 506-3700

OTHER INTERNATIONAL
AREAS

Hewilett-Packard Co.
Infercontinental Headquarters
3495 Oeer Creek Road

PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

SALES & SUPPORT OFFICES

Arranged alphabetically by country

ANGOLA

Teleclra

Empresa Técnica de Equipamentos
R. Barbosa Rodrigues, 41-1DT.
Caixa Poslat 6467

LUANDA

Tel: 35515,35516

EP

ARGENTINA
Hewlett-Packard Argentina S.A.
Avenida Santa Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 798-5735, 792-1293
Telex: 17595 BIONAR

Cable: HEWPACKARG
AECCHCSP

Biolron S.A.CIM. el

Av Paseo Colon 221, Piso 9
1399 BUENOS AIRES

Tel- 30-4846, 30-1851
Telex: 17595 BIONAR

M

AUSTRALIA

Adelalde, South Australla
Office

Hewlelt-Packard Austrafia Ltd.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide
A*,CH,CM,EMSP

Brisbane, Queensland Offlce
Hewlelt-Packard Austraiia Lid.

1D Payne Road

THE GAP, Queensland 4061

Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
ACHCMEMP

Canberra, Australia
Capiltal Territory
Office

Hewlett-Packard Australia Lid.
121 Wollongong Street
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 82850

Cable: HEWPARD Canberra
CHCMEP

Melbourne, Victorla Office
Hewlett-Packard Australia Lid.
31-41 Joseph Sireet

BLACKBURN, Victoria 3130

Tel: 895-2895

Telex: 31-024

Cable: HEWPARD Melbourne
ACHCM,CS EMSP

Perth, Western Australla
Office

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

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
ACHCMEMSP

(1]
@

Sydney, New South Wales
Office

Hewlett-Packard Australia Lid.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.S.W. 2113

Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
ACH,CMCS.EMSP

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grollenhofstrasse 94
A-B052 GRAZ

Tel: (0316) 2915 66
Telex: 32375

CHE

Hewlelt-Packard Ges.m.b.h.
Liebigasse 1

PO.Box 72

A-1222 VIENNA

Tel: (0222) 23 65 11-0
Telex: 134425 HEPA A
A,CHCM,CS.EMS P

BAHRAIN

Green Salon

P.0. Box 557
Manama

BAHRAIN

Tel: 255503-255950
Telex: 84419

P

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Telex: 8550 WAEL BN
ECM

BELGIUM

Tdéx: 23-494 paloben bru
ACHCM,CS.EMPP

BRAZIL
Hewletl-Packard do Brasil Le.C. Lida.
Alameda Rio Negro, 750

Alphaville

06400 BARUERI SP

Tel: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
A,CHCM,CS.EMP
Hewlett-Packard do Brasil 1.e.C. Lida.
Avenida Epilacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tel: (02 286.0237

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

ANAMED I.C.El Lida.

Rua Bage, 103

04012 SAO FAULO

Tel: (011) 570-5726

Telex: 021-21905 HPBR-BR

M
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CANADA

Alberta

Hewlett-Packard (Canada) Ltd.
3030 3rd Avenue N.E.
CALGARY, Alberta T2A 677
Tel: (403) 235-3100
ACHCME" MSP*
Hewlett-Packard (Canada) Lid,
11120A-178th Street
EDMONTON, Alberta T5S 1P2
Tel: (403) 486-6666
ACHCMCSEMSP

British Columbla
Hewletl-Packard (Canada) Ltd.
10691 Shellbridge Way

RICHMOND,

British Columbia VEX 2WT
Tel: (604) 270-2277
Telex: 610-922-5059
ACHCMCSE" MSP*

Manitoba

Hewilett-Packard (Canada) Lid.
380-550 Century Streel
WINNIPEG, Manitoba R3H 0Y1
Tel: (204) 786-6701
ACHCM.EMSP*

Nova Scotia

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

900 Windmdl Road

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

CHCM,CSE* MSP*

Ontarlo

Hewielt-Packard (Canada) Lid.
3325 N. Service Rd., Unit 6
BURLINGTON, Ontario P3A 2A3
Tek: (416) 335-8644

CsSM™*

Hewlett-Packard (Canada) Lid.
552 Newboid Street

LONDON, Ontario NG6E 2S5

Tel: (519) 686-9181
ACH,CME" MS,P*
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
ACHCM,CSEMPP
Hewlett-Packard (Canada) Lid.
2670 Oueensview Dr.
OTTAWA, Ontario K2B 8K1
Tet (613) 820-6483
ACHCM,CSE" MS,P*
Hewlell-Packard (Canada) Lid.
220 Yorkiand Blvd., Unit #11
WILLOWDALE, Ontario M2J 1R5
Tel: (416) 499-9333

CH

Quebec

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232
ACHCM,CSEMP.P*
Hewletl-Packard (Canada) Lid.
Les Galeries du Vallon

2323 Du Versont Nord

STE. FOY, Quebec G1N 4C2
Tel: (418) 687-4570

CH

SALES & SUPPORT OFFICES

Arranged alphabetically by country

CHILE

Jorge Calcagni y Cia. Lida.
Av. lalia 634 Sanliago
Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: Public Booth 440001
ACMEM

Olympia (Chile) Lida.

Av. Rodrigo de Araya 1045
Casila 256-V

SANTIAGO 21

Tel: (02) 22 55 044

Telex: 240-565 OLYMP CL
Cabie: Olympiachile Sanliagochile
CHCS.P

CHINA, Peopie’s Republic of
China Hewleti-Packard Rep. Office
P.O. Box 418

1A Lane 2, Luchang SI.

Beiwei Rd., Xuanwu District

BEIJING

Tel- 33-1947, 33-7426

Teiex: 22601 CTSHP CN

Cable: 1920

ACHCM,CS.EP

COLOMBIA
instrumentacién

H. A. Langebaek & Kier S.A.

Carrera 4A No. 52A-26
Aereo 6267

BOGOTA 1, D.E.

Tel: 212-1466

Telex: 44400 INST CO

Cable: AARIS Bogota

CMEM

Casa Humboldt Lida.

Carrera 14, No. 98-60

Apartado Aereo 51283

BOGOTA 1, D.E.

Tel: 256-1686

Telex: 45403 CCAL CO.

A

COSTA RICA

Cientifica Coslarricense S.A.
Avenida 2, Calie 5

San Pedro de Monles de Oca
Apartado 10159

SAN

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

CYPRUS

Telerexa Lid.

P.0. Box 4809

14C Stassinos Avenve
NICOSIA

Tel: 62698

Telex- 2894 LEVIDO CY
EMP

DENMARK
Hewletl-Packard A/S
Dalavej 52

DK-34E0 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
ACHCM,CSEMSP
Hewleil-Packard A/S
Rolighedsvej 32
DK-8240 RISSKOV, Aarhus
Tek (06) 17-60-00
Telex: 37409 hpas dk
w‘E

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomés Mejia y Coles No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA) P

ECUADOR

CYEDE Cia. Lida.
Avenida Eloy Alfaro 1749
Casilla 6423 CCI

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

Hospitalar S.A.

Robles 625

Casilla 3590

aourro

Tel 545-250, 545-122
Telex: 2485 HOSPTL ED

Cabie: HOSPITALAR-Quito
M

EGYPT

24 Hussein Hegazi Streel
Kasr-el-Aini

CAIRO

Tel: 23829, 21641
Telex: IEA UN 83830
CHOSEM

EGYPOR

P.0.Box 2558

42 Ei Zahraa Streel
CAIRO, Egyp!

Tet: 650021

Telex: 93 337

P

EL SALVADOR
IPESA de EI Salvador S.A.
29 Avenids Norte 1216
SAN SALVADOR

Tel: 26-6856, 26-6868
Telex: 20539 IPESASAL
ACHCMCSEFP

FINLAND
Hewleti-Packard Oy
Revontulentie 7

PL 24

SF-02101 ESPOO 10
Tel (90) 4550211
Telex: 121563 hewpa sf
CH,CM,CS,P
Hewlell-Packard Oy
(Olarinluoma 7)

PL 24

02101 ESPOO 10

Tel: (90) 4521022
AEMS

Hewlett-Packard Qy
Aatoksenkatv 10-C
SF-40720-72 JYVASKYLA
Tel: (941) 216318

CH

Hewlett-Packard Oy
Kainvuntie 1-C
SF-90140-14 OULL
Tel: (98 1) 338785
CH

FRANCE
Hewlett-Packard France
2.1 Mercure B

Rue Bertheiot

F-13763 Les Milles Cedex
A-EN-PROVENCE

Tel: 16 (42) 58-41-02
Telex: 410770F
A,CHEMS,P*
Hewlett-Packard France
64, rue Marchand Saillant
F-61000 ALENCON

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

28 rue de la Republique
F-25000 BESANCON
Tel: 16 (B1) 83-16-22
CHM

Hewlett-Packard France
13, Place Napoleon #i
F-29000 BREST

Tel: 16 (98) 03-38-35
Hewleti-Packard France
Chemin des Mouilles
Boite Poslale 162
F-69130 ECULLY Cedex (Lyon)
Tel: 16 (78) 833-81-25
Telex: 310617F
ACH,CS EMP
Hewlell-Packard France
Touw Lorraine
Boulevard de France
F-91035 EVRY Cedex
Tel: 16 6 077-96-60
Telex: 692315F

E

Hewleti-Packard France

Parc d'Activite du Bois Briard
Ave. du Lac

F-91040 EVRY Cedex

Tel: 16 6 077-8383

Telex: 6923 15F

E

Hewleti-Packard France

5, avenue Raymond Chanas
F-38320 EYBENS (Grenoble)
Tel: 16 (76) 25-81-41

Telex: 980124 HP GRENOB EYBE
CH

Hewletl-Packard France
Centre d'Affaire Paris-Nord
Bitiment Ampére 5 élage
Rue de la Commune de Paris
Boite Postale 300

F-G3153 LE BLANC MESNIL
Tel 16 (1) 865-44-52

Telex: 211032F

CH,CS,EMS

Hewlett-Packard France

Parc d'Activités Cadera
Quarlier Jean Mermoz
Avenue du Président JF Kennedy
F-33700 MERIGNAC (Bordeaux)
Tel: 16 (56) 34-00-84

Telex: 550105F

CHEMS

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

F-440B5 NANTES Cedex

Tel: 16 (40) 50-32-22

m. -



FRANCE (Cont'd)
Hewletl-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Tei: 16 (38) 68 01 63
Hewlett-Packard France

Zone Industrielle de Courtaboeut
Avenue des Tropiques
F-91947 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25

Telex: 600048F

A.CHCM.CS EMP.P
Hewlell-Packard France

Pans Porte-Mailiol

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

Telex: 613663F

CHMS.P

Hewlell-Packard France

124, Boulevard Tourasse
F-64000 PAU

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

2 Aliée de la Bourgonnelle
F-35100 RENNES

Tel: 16 (99) 51-42-44

Telex: 740912F
CH,CM,E,MS,P*
Hewlelt-Packard France

98 Avenue de Brelagne
F-76100 ROUEN

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

Hewlelt-Packard France

4 Rue Thomas Mann

Boile Poslale 56

F-67033 STRASBOURG Cedex
Tel: 16 (88) 28-56-46

Telex: 89014 1F

CHEMSP*

Hewlett-Packard France

Le Péripole

20, Chemin du Pigeonnier de la
Cépitre

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

9, rue Baudin

F-26000 VALENCE

Tel: 16 (75) 42 76 16
Hewlet-Packard France

Carolor

ZAC de Bois Briand
F-57640 VIGY (Metz)
Tel: 16 (6) 771 20 22
CH

Hewlelt-Packard France
Immeuble Péricenire
F-59658 VILLENEUVE D'ASCQ Cedex
Tel: 16 (20) 91-41-25
Telex: 160124F
CH.EMS,P*

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Geschifisslelle
Keilhstrasse 2-4

D- 1000 BERLIN 30

Tel: (030) 24-90-86
Telex: 018 3405 hpbin d
ACHEMP

Hewtett-Packard GmbH
Geschiftsstelle
Herrenberger Strasse 130
D-7030 BOBLINGEN

Tek (7031) 14-0

Telex:

A.CH.CM,CS EMP.P
Hewlett-Packard GmbH
Geschilisstelle
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 5971-1

Telex: 085/86 533 hpdd d
ACHCSEMSP

Hewlelt-Packard GmbH
Geschifisslelle
Schieefstr. 28a

D-4600 DORTMUND-Aplerbeck

Tel: (0231) 45001
Hewlell-Packard GmbH
Vertriebszenirale Frankfurt
Berner Strasse 117
Postiach 560 140
D-6000 FRANKFURT 56
Tel: (0611) 50-04-1
Telex: 04 13249 hptim d
A,CH,CM,CS.EMPP
Hewlelt-Packard GmbH
Geschéfisslelle
Aussenslelle Bad Homburg
Louisenstrasse 115
D-6380 BAD HOMBURG
Tel: (06172) 109-0
Hewlefi-Packard GmbH
Geschifisslelle
Kapsladtring S

D-2000 HAMBURG 60

Tel: (040) 63804-1
Telex: 021 63 032 hphh d
ACHCSEMSP
Hewletl-Packard GmbH
Geschiftsstelle

Heidering 37-39

D-3000 HANNDVER 61
Tel: (0511) 5706-0
Telex: 092 3259
ACHCMEMS,P
Hewlett-Packard GmbH
Geschiiftsslelle

Rosslauer Weg 2-4
D-8800 MANNHEIM

Tel: (0621) 70050

Telex: 0462105

ACE

D-7910 NEU ULM

Tel: 0731-70241

Telex: 0712816 HP ULM-D
ACE"

Hewlett-Packard GmbH
Geschifisstelle
Ehherichersir. 13
D-8500 NURNBERG 10
Tel: (0911) 5205-0
Telex: 0623 860
CH.CMEMSP
Hewlett-Packard GmbH
Geschiffisslelle
Eschenstrasse 5
D-8026 TAUFKIRCHEN
Tel: (089) 6117-1
Telex: 0524985
A.CH,CMEMS P

SALES & SUPPORT OFFICES

Arranged alphabetically by country

GREAT BRITAIN
See United Kingdom

GREECE

Koslas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHCM.CS.EMP

PLAISIO S.A.

G. Gerardos

24 Slournara Street
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 4192 TELTRO GU
ACHCMCS.EMP

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

5th Floor, Sun Hung Kai Cenire
30 Harbour Road

HONG XONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
ECHCSP

CET Ltd.

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

Tel: 5-729376

Telex: 85148 CET HX

oM

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

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

INDIA
Compuler products are soid Ihrough

Blue Star LId. All computer repairs and

maintenance service is done through
Computer Mainlenance Corp.

Biue Star Lid.

Sabri Complex H Fioor

24 Residency Rd.

BANGALORE 560 025

Tel: 55660

Telex: 0845-430

Cable: BLUESTAR

ACH CMCS".E

(=]

Bluye Star Ltd.
Band Box House
Prabhadevi
BOMBAY 400 025
Tel: 422-3101
Telex: 011-3751
Cable: BLUESTAR
AM

Blue Star Lid.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155

Telex: 011-4093

Cable: FROSTBLUE
ACH* . CMCS" EM

Blue Star Lid.

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

Cable: BLUE STAR

A

Blue Star Lid.

7 Hare Street
CALCUTTA 700 001
Tel: 12-01-31

Telex: 021-7655
Cable: BLUESTAR
AM

Blue Star Ltd,

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379
Cable: BLUESTAR
AM
Blye Slar Ltd.
Bhandari House, 7th/8th Floors
91 Nehru Place
NEW DELHI 110 024
Tel: 682547

Telex: 031-2463
Cable: BLUESTAR
ACH™CMCS" EM

Blye Star Lid.
15/16:C Wellesley Rd.
PUNE 411011

Tel: 22775

Cable: BLUE STAR
A

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

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Ltd.

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

Telex: 0884-259

Cable: BLUESTAR

E
C?wwe! Maintenance Corporation
Lid.
115, Sarojini Devi Road
SECUNDERABAD 500 003
Tel- 310-184, 345-774
Telex: 031-2960
oHee



INDONESIA
BERCA Indonesia F.T.

BERCA Indonesia P.T.

F.0.Box 2497/t

Antara Bidg., 17th Fioor

Ji Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-344-181

Telex: BERSAL 1A

ACSEM

BERCA Indonesia P.T.

P.O. Box 174/SBY.

J Kutei No. 11
SURABAYA

Tel: 68172

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

IRAQ
Hewletl-Packard Trading S.A.
Service Operalion

BAGHDAD
Tet: 551-49-73

Telex: 212-455 HEPAIRAQ IK
CHCS

IRELAND
Hewlett-Packard Ireland Ltd.
B2/83 Lower Leeson Streel
DUBLIN 2

Tel: 0001 608800

Telex: 30439
ACHCMCSEMP

Cardiac Services Lid.
Kilmore Road

Ariane

DUBLIN 5

Tel: (01) 351820

Telex: 30439

Tel 533 221, 553 242
Telex: 25231 AB/PAKRD L
A

Electronics Engineering Division
Molorola Israel Lid

16 Kremenelski Streel
P.0. Box 25016

TEL-AVIV 67899

Tel: 3 88 388

Telex: 33569 Motil L
Cable: BASTEL Tel-Aviy
CHCMCS.EMP

ITALY

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

Via Giufio Petroni, 19

70124 BARI

Tel: (080) 41-07-44

M

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Hewlell-Packard Haliana S.p.A.
Via Martin Lulher King, 38/
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CHEMS

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

Tel: (095) 37-10-87

Telex: 870291

C.P

Hewlelt-Packard Naliana S.p.A.
Via G. Di Vitloric 9

1-20063 CERNUSCO SUL NAVIGLIO

{Milano)

Tel: (02) 923691

Telex: 334632
A.CH.CM.CS.E.MP.P
Hewletl-Packard laliana S.p.A.
via C. Colombo 49

1-20090 TREZZAND SUL RAVIGLIO
(Milano)

Tel: (02) 4459041

Telex: 322116

CtM

Hewletl-Packard Haliana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPOLI

Tel: (081) 7413544

Telex: 710698

ACHE

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

16156 GENOYA PEGLI

Tel: (010) 68-37-07

Telex: 215238

EC

Hewlett-Packard ltaliana S.p.A.
Via Pelizzo 15

35128 PADOVA

Tel: (049) 664888

Telex: 430315

ACHEMS

Hewilell-Packard Haliana S.p.A.
Viale C. Pavese 340

1-00144 ROMA EUR

Tel: (06) 54831

Telex: 610514

A,CH,CM,CS EMS,P*
Hewletl-Packard Haliana S.p.A.
Via di Casellina 57/C

1-500 18 SCANDICCI-FIRENZE
Tel: {055) 753863
Hewiett-Packard Haliana S.p.A.
Corso Svizzera, 185

I-10144 TORINO

Tel: (011) 74 4044

Telex: 221079

CHE

JAPAN
Yokogawa-Hewletl-Packard Lid.
152-1, Onna

ATSUGI, Kanagawa, 243

Tel: {0462) 28-0451

CMC*E
Yokogawa-Helwetl-Packard Lid.
Meiji-Seimei Bidg. 6F

3-1 Hon Chiba-Cho

CHIBA, 280

Tel: 472 25 7701

E.CHCS

Yokogawa-Hewlell-Packard Lid.
Yasuda-Seimei Hiroshima Bldg.
6-11, Hon-dori, Naka-ku
HIROSHIMA, 730

Tel: B2-241-0611
Yokogawa-Hewlell-Packard Lid.
Towa Building

2-3. Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791
Yokogawa-Hewlell-Packard Lid.
Kumagaya Asahi 82 Bldg

3-4 Tsukuba

KUMAGAYA, Sailama 360

Tel: {0485) 24-6563

CHCME
Yokogawa-Hewlell-Packard Lid.
Asahi Shinbun Daiichi Seimei 8idg.
4-7, Hanabata-cho
KUMAMOTO,860

Tel: (0963) 54-7311

CHE
Yokogawa-Hewlell-Packard Lid.
Shin-Kyoto Cenler Bldg.

614, Higashi-Shiokoji-cho
Karasuma-Nishiiru

Shiokgji-dori, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0921

CHE
Yokogawa-Hewlett-Packard Lid.
Mito Mitsui Bidg

4-73, Sanno-mary, 1 Chome
MITO, Ibaraki 310

Tel: (0292) 25-7470

CH,CM,E
Yokogawa-Hewlell-Packard Lid.
Sumilomo Seimei 14-9 Bidg.
Meieki-Minami, 2 Chome
Nakamura-ku

NAGOYA, 450

Tet: (052) 571-5171

CH,CM,CS EMS
Yokogawa-Hewlett-Packard Lid.
Chuo Bidg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

OSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A,CH,CM,CS.EMPP*
Yokogawa-Hewlell-Packard Lid.
21-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311
Yokogawa-Hewlell-Packard Lid.
Daiichi Seimei Bldg.

7-1, Nishi Shinjuku, 2 Choma
Shinjuku-ku,TOKYO 160

Tel: 03-348-4611

CHE
Yokogawa-Hewlell-Packard Lid.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYD 168

Tet: (03) 331-611

Telex: 232-2024 YHPTOK
A,CH.CM,CS.E MP P*
Yokogawa-Hewlelt-Packard Lid.
Daiichi Asano Building

2-8, Odon, 5 Chome
UTSUNOMIYA, Tochigi 320

Tel: (0286) 25-7155

CHCSE

Yokogawa-Hewletl-Packard Lid.
Yasuda Seimei Nishiguchi Bldg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221

Tel: (045) 312-1252

CH.OME

JORDAN

Mouasher Cousins Company
P.O. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Ltd., inc., Kenya
F.0.Box 30070

NAIROBI

Tel- 331955

Telex: 22639

EM

KOREA

Electronics HP Division
12 Fl. Kinam Bldg.
San 75-31, Yeoksam-Dong

Kangnam-Ku
Yeongdong P.0. Box 72
Seout

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
ACHCMCS EMP

KUWAIT

Al-Khaldya Trading & Contracting
P.0. Box 830 Salal
KUWAIT

Tel 424910, 41-1726
Telex: 22481 Areeg ki
CHEM

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

Tel: 42-2846, 42-3801
Telex: 22247 Malin ki

Computer Information Systems
P.O Box 11-6274

BEWRUT

Tel: 8940 73

Telex: 22259

c

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

B- 1200 BRUSSELS

Tel: (02) 762-32-00

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

muvs“
letl-Packard Sales (Malaysia)
Sdn. 8hd

1s! Fioor, Bangunan 8rilish
Amencan

Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03
Tel: 943022

Telex: MA31011
ACHEMP*



MAYLAYSIA (Cont'd)
Protel E, ;

POBox 1917

Lor 6624, Section 64

23/4 Penging Road

Kuching, SARAWAX

Tel- 36299

Tetex: MA 70904 PROMAL
ﬁ-bf FPROTELENG

MALTA

Prulip Toledo Lid.
Nolabiie Rd.

MRIENEL

Tel: 447 47, 455 66
gm.- Media MW 649

MEXICO

Hewiett-Packard Mexicana, S.A.
de C.V.

Av Perifenco Sur No. 6501
Tepepan, Xochimico

16020 MEXICO D.F.

Tel: 6-76-46-00

Telex: 17-74-507 HEWPACK MEX
ACHCSEMS.P
Hewlett-Packard Mexicana, S.A.
de C.V.

Ave. Colonia det Valle 409

Col. del Valie

Municipio de Garza Garcia
MONTERREY, Nuevo Leon

Tet: 78 42 41

Telex: 038 410

CH

ECISA

José Vasconcelos No. 218

Col. Condesa Deleg. Cuauhtémoc
MEXICO D.F. 06140

Tel: 553-1206

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rve Karaichi
CASABLANCA
Tel: 304 1-82, 3068-38
Telex: 23051, 22822
E

Gerep

2 rue d'Agadir

Boile Postele 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

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

P.0. Box 667

NL 1180 AR AMSTELVEEN

Tel: (020) 47-20-21

Telex: 13 216 HEPA NL
ACHCMCSEMPP
Hewlelt-Packard Nedertand B.V.
Bongerd 2

NL 2006VK CAPELLE A/D WSSEL
P.0. Box 41

NL 2900AA CAPELLE A. D LISSEL
Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
ACHCSE

Hewlett-Packard Nederland B.V.
Pastoor Petersstraat 134-136
NL 5612 LV EINDHOVEN

P.0. Box 2342

NL 5600 CH EINDHOVEN

Tet: (040) 326911

Telex: 51484 hepae nl
ACH'"EM

NEW ZEALAND
Hewlett-Packard (N.Z.) Lid.

5 Owens Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel 687-159

Cabte: HEWPACK Auckland
CHOMEP*

Hewlett-Packard (N.Z.) Lid.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: B77-199

Cabie: HEWPACK Wellington
CH.CMEP

Northrop Instruments & Syslems Lid.
369 Khyber Pass Foad

P.0. Box 8602

AUCKLAND

Tel 794-091

Telex: 60605
AM
Northrop Instruments & Systems Lid.
110 Mandeville St.

P.0. Box 8388

CHRISTCHURCH

Tel 486-928

Telex: 4203

AM

Northrop Instruments & Syslems Lid.

NORTHERN IRELAND
See United Kingdom

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

N-5033 FYLLINGSDALEN (Bergen)
Tet: 0047/5/16 55 40
Telex: 16621 hpnas n
CHCSEMS
Hewlett-Packard Norge A/S
(sterndalen 16-18

P.0. Box 34

N-1345 OSTERAS

Tel: 0047/2/17 11 80
Telex: 16621 hpnas n
ACHCM.CSEMP

OMAN

Khimjil Ramdas

P.0. Box 19

MuscaT

Tel: 722225, 745601

;em: 3289 BROKER M8 MUSCAT

Sunail & Saud Bahwan

P 08ox 169

MUSCAT

Tel: 734 201-3

Telex: 3274 BAHWAN M8

SALES & SUPPORT OFFICES

Arranged alphabetically by country

PAKISTAN

Mushko & Company Lid.
1-8, Street 43

Sector F-8/1

ISLAMABAD

Tel: 51071

Cable: FEMUS Rawalpindi

AEM

Mushko & Company Lid.
Oosman Chambers

Abdudiah Haroon Road
KARACHI 0302

Tel: 524131, 524132

Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP®

PANAMA

Electrénico Balboa, S.A.
Calle Samuel Lewis, £d. Alfa
Apartado 4929

PANAMA 5

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

PERU

Cia Electro Médica S.A.

Los Flamencos 145, San Isidro
Casilla 1030

LIMA 1

Tel: 41-4325, 41-3703

Teiex: Pub. Booth 25306
CMEMP

PHILIPPINES

The Online Advanced Systems
Corporation

Rico House, Amorsolo Cor. Herrera
Street

Legaspi Village, Makali

P.0. Box 1510

Metro MANILA

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

ACHCSEM

%mw&mmpm!s

690-8 Epifanio de los Sanlos Avenue
Cubao, QUEZON CITY

P.D. Box 2649 Manila

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 40018, 42000 ITT GLOBE
fACKAI’BOOfH

PORTUGAL
Mundinter

Intercambio Mundial de Comércio
SARL

P.O. Box 2761

Av. Anionio Augusto de Aguiar 138
P-LISBON

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

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBOA Codex

Tei: 56 21 81/2/3

Teiex: 13316 SABASA

P

Teleclra-Empresa Técnica de
Equipmentos Eléctricos S.ARL.
Rua Rodrigo da Fonseca 103
P.O. Box 2531

P-LISBON 1

Tel (19) 68-60-72

Telex: 12598

CHCS.EP

(]
@

PUERTO RICO
Hewlett-Packard Puerto Rico
Ave. Mufioz Rivera #101
Esq. Calle Ochoa

HATO REY, Puerlo Rico 00918
Tel: {809) 754-7800
Hewlett-Packard Fuerto Rico
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerio Rico

P.0. Box 4407

CAROLINA, Puerlo Rico 00628
Tel: (809) 762-7255

ACHCS

QATAR
Computearbia
P.O Box 2750

DOHA

Tei: 883555

Telex: 4806 CHPARS
P

Eastern Technical Services
P.O.Box 4747

DOHA

Tel: 329 993

Telex: 4156 EASTEC DH
Nasser Trading & Coniracling
P.0.Box 1563

DOHA

Tel:- 22170, 23539

Telex: 4439 NASSER DH
M

SAUDI ARABIA
Modern Electronic Establishment
Hewlett-Packard Division
P.0. Box 22015

Thuobah

AL-KHOBAR

Tel: 895- 1760, 895-1764
Telex: 671 106 HPMEEK 8J
Cable: ELECTA AL-KHOBAR
CHCSEM

Modern Electronic Establishment
P.O. Box 1228

Redec Plaza, 6th Floor
JEDDAH

Tel: 644 38 48

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDOAH
CHCS.EM

Modern Electronic Establishment
Hewlett-Packard Division
P.0.Box 22015

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CHCS.EM

Abadul Ghani E! Ajou

P.O. Box 78

RIYADH

Tel: 4041717

Telex: 200 932 £l AJOU

P

SCOTLAND
See Unlted Kingdom

SINGAPORE

Hewletl-Packard Singapore (Sales)
Pte. Lid.

#08-00 Inchcape House

450-2 Alexandra Road

P.0. Box 58 Alexandra Rd. Pos! Ofiice
SINGAPORE, 8115

Tel: 631788

Telex: HPSGSO RS 34209

Cabie: HEWPACK, Singapore
ACHCSEMSP



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

SINGAPORE (Cont'd) Hewlett-Packard Espafiola S.A. Middle East Electronics EMA.
Dynamar international Lid. Calle Ramon Gordillo, 1 (Entio.3) P.0.Box 2308 Medina Eidem Sokak No.41/6
Unit 05-11 Block 6 E-VALENCIA 10 Abu Rumnaneh Yuksel Caddesi
Kolam Ayer industrial Estate Tel: 361-1354 DAMASCUS ANKARA
SINGAPORE 1334 CHP Tel 3345 92 Tel: 175 622
Tel: 747-6188 SWEDEN Telex: 411 304 Telex: 42 591
Telex RS 26263 Hewlell-Packard Sverige AB . ¥
o Sunnanvagen 14K TAIWAN UNITED ARAB EMIRATES
SOUTH AFRICA $-22226 LUND Hewlell-Packard Far East Ltd. Emitac Lid.
Hewlell-Packard So Africa (Pty.) Lid. Tel: (046) 13-68-79 Kaohsiung Office P.O. Box 2711
P.0. Box 120 Telex: (854) 17886 (via SpAnga 2/F 68-2, Chung Cheng 3rd Road ABU DHABI
Howard Place CAPE PROVINCE 7450  office) KAOHSIUNG Tel: 82 04 19-20
Pine Park Cenler, Fores! Drive, CH Tel: (07) 241-2318 Cable: EMITAC ABUDHABI
Pinelands Hewlell-Packard Sverige AB CHCSE Emitac Ltd.
CAPE PROVINCE 7405 Osira Tullgalan 3 Hewlet-Packard Far East Lid. P.0. Box 1641
e S 2kl o e
x: 5T- Tel: (040) 70270 .
ACHCMEMSP Tdem} 17886 (via Spanga 337 Fu Hsing North Road Telex: 68136 Emitac Sh
Hewiell-Packard So Africa (Ply.)Lid.  office) ;:]tmoe 1120408 CHCSEMP
g.eom{nggm sy A8 Telox: 24430 HEWPACK UNITED KINGDOM
DURBAN 4067 friprg- 4 Cable-HEWPACK Taipei GREAT BRITAIN
Tel 28-4178, 28-4179, 28-4110 Tel: (19) 10-48-80 ACHCMCSEMP Hewletl-Packard Lid.
Telex: 6-22954 Telex: (854) 17886 (via Spanga ing Lin Trading Co. :‘;m House
CH,CM office) 3rd Floor, 7 Jen-Ai Road, Sec. 2 AL
Hewlelt-Packard So Africa (Ply)Lid.  CH TAIPE! 100 TRINCHAM O
6 Linlon Arcade Hewleti-Packard Sverige AB Tel: (QE') 3948191 Taelw' 06“'1 928 6422
511 Cape Road Skaholisgatan 9, Kisla Cable: INGLM TAPE! Telex: 668068
m% 6000 20:5;1333 SPANGA THAILAND ACHCSEMMS.P
Tel: 041-302148 Tel: (08) 750-2000 Unimesa E:I:.SIMWE&L& Woy
CH _ Telex: (854) 17886 30 Patpong Ava., Suriwong RO House, O ot 156
Hewleli-Packard So Africa (Ply) Lid.  Telefax: (08) 7527781 BANGKOK 5 BOF Wowm 0D, &
P.0.Box 33345 ACHCM,CSEMSP Tel: 235-5727 Telex: 8952716
Glenslantia 0010 TRANSVAAL Hewlett-Packard Svefige AB Telex: 84439 Simonco TH E.CHCSP
1st Floor East . Frotalisgatan 30 Cable: UNIMESA Bangkok ol "y
w Park Ridge Shopping S-42132 vngmkggu.uwn ACHCSEM DGMKMPWHWSQ e Grove
e Tel: (031) 49-09- ok Business Equipment Lid. '
g:insimﬁa Park Telex: (854) 17886 (via Spanga 852%*09}0 Road mm, Avon BSB 2BN
Tel: 982043 el iy Telex: 444302
) EP Tel: 234-8670, 234-8671 CHCSEP
Telex: 32163 Telex: 87669-BEQUIPT TH £
CHE SWITZERLAND Cable: BUSIQUIPT Bangkok Hewletl-Packard Lid.
'Pacmmmd SoMrica Py LI evectaces 12 - P Bridewel Pace
i Wi asse
m‘:&agm CH-4058 BASEL TRINIDAD & TOBAGO LONDON EC4V 68S
Tel: 802-5111, 802-5125 Tel: (61) 33-58-20 Caribbean Teiecoms Ltd. Tel: 01 583 6565
Telex: 4-20877 A %A ér:;n;gm Avenue gﬁs "2;98163
Cable: HEWPACK Johannesburg Hewleti-Packard (Schweiz) AG 0.
A.CH.CM.CS EMS,P 7, rue du Bois-du-Lan ;ﬂ?mﬁg 5044214 HewlettPackard Lid
SPAIN G 1217 MEVRN 2 Telex: 235,272 HUGCO WG 257-263 bigh Siret
Hewlett-Packard Espafiola S.A. CMEMP
Calle Entenza, 321 Tek: (0041) 22-83-11-11 LONDON COLNEY
E BARCEI.Ona 29 Telex:27333 HPAG CH TUNISIA Herts. ALZ 1HA, St. Abans
T;t 2222451, 321.73.54 CH,CM,CS Tunisie Electronique Tel: 0727 24400
Telex: 52603 hpbee Hewlett-Packard (Schweiz) AG 31 Avenue de Ja Liberte Telex: 1-8052716
ACHCSEMSP Allmend 2 TUNIS CHCS
Hewielt-Packard Espafiola S.A. CH-8967 WIDEN Tel: 260-144 Hewiell-Packard Lid.
Catle San cenis /o Tel: (0041) 57 3121 1 EP Ponletract Road
e Aot € Telex: 53933 hpag ch Corema NORMANTON, West Yorkshire WF6 1RN
E-BIL8AD 1 Cable: HPAG CH 1 ter. Av. de Carthage Tel: 0924 895566
o A.CHCM,CSEMSP TUNIS Telex: 557355
Frrivime Tet: 253621 CHCSP
ACHEMS SYRIA :
Hewletl-Packard Espafiola S.A. General Electronic Inc. Teex 12310 CASMMIY “;ewmm Ld
Cria. de la Corufa, Km. 16, 400 Nuri Basha Ahnal Ebn Kays Street 106-118 Slation Road
Las Rozas P.0. Box 5781 TURKEY Sutey RH1 1PS
E-MADRID DAMASCUS Teknim Company L1d. T'ﬂd, '0""“737 68655
Tel: (1) 637.00.11 Tel- 33-24-87 kran Caddesi No. 7 Telex: 947234
CHCSM mfm- ggrgmmmm N oo WARA CHCSEP
Hewleti-Packard Espafiola S.A. ra Tel: 275800

Avda. S. Francisco Javier, S/no
Pianta 10. Edificio Sevilla 2,
E-SEVILLA 5

Tel: 64.44.54

Telex: 72933

ACSMSP

Telex: 42155 TKNM TR
E



SALES & SUPPORT OFFICES B

Arranged alphabetically by country (@

GREAT BRITAIN (Cont'd) Hewlett-Packard Co Connecticut Co mua:awam Co
BRITAIN (Cont'd - . Hewleti-Packard Co. ) :
:eﬁe",pmﬂd ud. 2424 Easizlfgsg?gs Road 47 Barnes Industrial Road South 7804 E:Sll‘ ssFm;?on?M‘ #203
von House TUCSON, P.0. Box 5007 wiC ’
435 Stratford Road Tei: (602) 869-4631 w,qogmcronn, CT 06492 Tel: (316) 684-8491
Shiley, SOLIHULL, West Mslands CHEMS Tel: (203) 265-7801 CH
BSO 4BL Californla A,CH,CM,CS,EMS Kentucky
Tel: 021 745 8800 Hewlett-Packard Co. Florida Hewlett-Packard Co.
Telex: 339105 99 South Hill Dr. -Packard Co 10300 Linn Station Road, # 100
CHCS.EP BRISBANE, CA 94005 m"""'f N bors Sreet LOUISVILLE, KY 40223
Hewlelt-Packard Lid Tel: (415) 330-2500 P.0. Box 24210 Tel: (502) 426.0100
West End House CH.CS FORT LAUDERDALE, FL 33307 ACHCSMS
4" High Streel, West End Hewiett-Packard Co. Tei: (305) 973-2600 Louisiana
SOUTHAMPTON P.0. Box 7830 (63747) o CHCSEMP Hewlett-Packard Co.
Hampshire S03 30Q 5060 E. Clinton Avenue, Suite 10 Packard Co. 160 James Drive East
Ter 08218 6767 FRESNO, CA 93727 6177 Lae Elenor Drive ST. ROSE, LA 70087
Telex: 477138 Tel: (209) 252-9652 P.0. Box 13910 P.0. Box 1449
CHCS P CH.CS.MS ORLANDD, FL 32859 KENNER, LA 70063
Eskdale Rd. P.0. Box 4230 A,CH.CM.CS,EMS ACH,CS.EMS
Winnersh. WOKINGHAM 1430 East W Hewlett-Packard Co. Maryland
Berksnire RG11 502 FULLERTON, 57508 N. Hoover Bivd., Suite 123 Hewielt-Packard Co.
Tet. 0734 696622 Tel: (714) B70-1000
. P P.0. Box 15200 3701 Koppers Street
€ Hewlen-Packard Co. Tel: (B13) 8843282 Tei: (301) 644-5800
Hewlett-Packard Ltd. 320 S. Kellogg, Sute A“ CH.CMCSE- M* Telex: 710-862- 1943
King Street Lane GOLETA, CA 93117 . ACH.CM,CS.EMS
Winnersh, WOKINGHAM Tei: (805) 967-3405 Gaorg_P a ard Co Packard Co.
Berkshire RG11 5AR CH Hewlett-Pac . Hewlett
: 2000 South Park Place 2 Choke Cherry Road
Tel: 0734 784774 Hewlett-Packard Co. P.0. Box 105005 ROCKVILLE, MD 20850
Telex: 847178 5400 W. Rosecrans Bouevard R, B s T (301) 3466370
ACH,CS.EMMPP LAWNDALE, CA 80260 TLANT E
Hewiell-Packard Ltd 0. Box 92105 Tel: (404) 955-1500 ACH.CM.CS.EMP
Ride po. GELES, CA 50009 Teiex: 810-766-4890 Massachusetts
Nine Mile LOS AN : A,CH.CM,CS EMP Hewletl-Packard Co.
Easthampslead, WOKINGHAM Tek: (213) 970-7500 3 foad
Berkshire, 3RG11 3LL Telex: 910-325-6608 Hawail 1775 mutemanm 1810
Tel: 0344 773100 CH,CM.CS,MP Hewilelt-Packard Co. ANDOVER, B62- 1500
Telex: 848805 Hewlelt-Packard Co. Kawaiahao Plaza, Suite 190 Tet (5"% M E PP
CHCSEP 3155 Porter Oaks Drive 567 South King Street A,C.CH.CS.CMEMP,
PALO ALTO, CA 94304 HONOLULU, HI 96813 Hewlett-Packard Co.
IRELAND Tel: (415) 857-8000 Tel: (808) 526-1555 32 Hartwell Avenve
NORTHERN IRELAND CH.CS.E ACHEMS LEXINGTON, MA 02173
Hewiett-Packard Lid. ewlett-Packard Co. iinols Tei: (617) 861-B960
95A Finaghy Road South P.O.Box 15976 Eldorado Road Michigan
BELFAST BT 10 0BY SACRAMENTO, CA 95852 S Boe 2607 Hewlett-Packard Co.
Te qe%fég- %0 Tei: (916) 929-7222 BLOOMINGTON, L 61701 4326 Cascade Road SE.
Telex: A CHCS.EMS Tel: (309) 662-9411 GRAND RAPIDS, M! 49506
enes Hewilett-Packard Co. CHMS** Tet: (616) 957-1970
S 9606 Aero Drive Hewlett-Packard Co. CHCSMS
Hewlett-Packard Lid P.0. Box 23333 1100 31st Street, Suite 100 Hewiett-Packard Co.
SOUTH QUEENSFERRY SAN DIEGO, CA 82139 DOWNERS GROVE, IL 60515 1771 W. Big Beaver Road
West Lothian, EH30 676 Tel: (619) 279-3200 Tel: (312) 960-5760 TROY, Mi 48084
Tet: 031331 1188 CH,CM,CS,EMP CH.CS Tek: (313) 6436474
% CSEMP Howlet-Packard Co. Hewieti-Packard Co. CHCS
E 2305 Camino Ramon *C 5201 Tollview Drive Minnesota
UNITED STATES SAN RAMON, CA 94583 ROLLING MEADOWS, IL 60008 Hewiett-Packard Co.
bama Tek: (415) 838-5800 Tel: (312) 255-9800 2025 W. Larpenteur Ave.
Hewetl-packard Co. CHCS Telex: 910-687-1066 ST. PAUL, MN 55113
700 Century Park South, Suite 126 Hewiett-Packard Co. ACH,CM,CS EMP Tet 1612:: g?;goﬂ
BIRMINGHAM, AL 35226 3005 Scoti Boulevard Indiana ACHCM.CSE,
Tel: (205) 822-6802 SANTA CLARA, CA 95050 Hewlett-Packard Co. Missouri
ACHM Tel: (408) 988-7000 7301 No. Shadeland Avenue Hewlelt-Packard Co.
Packard Co. Teiex: 910-338-0586 P.0. Box 50807 11131 Colorado Avenue
Hewiett S
420 Wynn Drve A,CHCMCSEMP INDIARAPOLIS, IN 46250 KANSAS CITY, MO 64137
HUNTSVILLE, AL 35805 Hewlet-Packard Co. Tel: (317) 842-1000 Tel: (816) 763-8000
P.0. Box 7700 5703 Corsa Avenue ACH.CMCSEMS A.CH.CM.CS.EMS
HUNTSVILLE, AL 35807 WESTLAKE VILLAGE, CA 91362 owa Hewleft-Packard Co.
Tet: (205) 830-2000 Tek (213) 706-6800 Hewiet-Packard Co. 13001 Hollenberg Drive
CHCM.CSEM® E*,CH".CS 1776 22nd Street, Sute 1 BRIDGETON, MO 63044
Arizona Colorado WEST DES MOINES, IA 50265 Tel: (314) 342-5100
Hewlelt-Packard Co. Hewlelt-Packard Co. Tel: (515) 224-1435 A,CH.CS,EMP
8080 Pointe Parkway West 24 Inverness Place, East CHMS**
AZ 85044 ENGLEWOOD, CO 80112
Tel: (602) 273-8000 Tel: (303) 649-5000
ACHCMCSEMS ACH,CM,CS,EMS



SALES & SUPPORT OFFICES

m Arranged alphabetically by country

UNITED STATES (Cont’d)

Nebraska
Hewlett-Packard

10824 Oid Mill Rd., Suite 3
OMAHA, NE 68154

Tel: (402) 334-1813
CMMS

New Jersey
Hewlett-Packard Co.
120 W. Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A.CH.CM.CS.E.MP
Hewletl-Packard Co.

60 New England Av. West
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
ACHCM.CSE

New Mexico
Hewletl-Packard Co.
11300 Lomas Bivd.N.E.
P.0. Box 11634
ALBUQUERQUE, NM B7 112
Tel: (505) 292-1330
CH,CS.EMS

New York
Hewlett-Packard Co.

& Computer Drive South
ALBANY, NY 12205

Tet: (518) 458-1550
ACHEMS
Hewlett-Packard Co.
9600 Main Street

P.0. Box AC

CLARENCE, NY 14031
Tel: {716) 759-8621

CH

Hewieti-Packard Co.

200 Cross Keys Office Park
FAIRPORT, NY 14450
Tel: (716) 223-9950
CH,CM,CS.EMS
Hewiett-Packard Co.
7641 Henry Clay Bivd.
LIVERPOOL, NY 13088
Tel: (315) 451-1820
A,CHCME MS
Hewlett-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Street & Bth Avenue
MANHATTAN NY 10119
Tel: (212) 97 1-0800
mcs;t Mo
Hewlett-Packard Co.

250 Wesichester Avenue
WHITE PLAINS, NY 10604
Tet: (914) 684-6100
CM.CH,CS.E
Hewlett-Fackard Co.

3 Crossways Park Wesl
WOODBURY, NY 11797
Tek (516) 921-0300
A,CH,CM,CS.E MS

North Carolina
Hewlett-Packard Co.
5605 Roanne Way

P.0. Box 26500
GREENSBORO, NC 27420
Tet: (818) B52- 1800
ACHCMCS,EMS

Ohio
Hewletl-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,C5.MS
Hewlett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
A,CHCM,CSEMS
Hewleti-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436- 1041
EH: Nov. 25, 1983
675 Brooksedge Bivd.
WESTERVILLE, OH 43081
CH.CM.CSE*
Hewlett-Packard Co.
330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
ACHCME* MS

Okiahoma
Hewlett-Packard Co.

304 N. Meridian, Suile A
P.0. Box 75609
OKLAHOMA CITY, OK 73147
Tek: (405) 946-9489

A* CHE" MS
Hewlett-Packard Co.

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

TULSA, OK 74153

Tel: (918) 665-3300
A®°,CHCSM"

Oregon
Hewleti-Packard Co.
9255 5. W. Pioneer Court
P.0. Box 328
WILSONVILLE, OR 87070
Tet: (503) 682-8000
ACHCSE" M5
Pennsylvania
Hewleti-Packard Co.

111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
ACHCS.EMP
Hewieti-Packard Co.
2750 Monroe Boulevard
P.0. Box 713

VALLEY FORGE, PA 19482
Tel: (2 15) 666-9000
ACHCMEM

South Carolina
Hewlelt-Packard Co.
Brookside Park, Suile 122
1 Harbison Way

P.0. Box 21708
COLUMBIA, SC 29221

Tel: (BO3) 732-0400
CHEMS

Chesterfieid Bldg., Suite 124
GREENVILLE, SC 29615
Tek: (803) 297-4120

Tennessee
Hewlett-Packard Co.

224 Peters Road, Suite 102
P.0. Box 22490
KNOXVILLE, TN 37922

Tel: (615) 691-237T1

A" ,CHMS

Hewlett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (901) 346-8370
ACHMS

Texas
Hewlett-Packard Co.
4171 North Mesa
Suite C-110
EL PASOQ, TX 79902
Tel: {915) 533-3555
CHE® MS**
Hewlett-Packard Co.
10535 Harwin Drive
P.0. Box 42816
HOUSTON, TX 77042
Tel: (713) 776-6400
A.CHCM,CS.EMP
Hewleti-Packard Co.
930 E. Campbell Rd.
P.0. Box 1270

TX 75080
Tet: (214) 231-6101
A.CH.CM.CS E,MP
Hewlett-Packard Co.
1020 Central Parkway South
P.0. Box 32993
SAN ANTONIO, TX 78216
Tek: (512) 494-8336
CH.CS,EMS

Utah

Hewlet-Packard Co.

3530 W. 2100 South

SALT LAKE CITY, UT 84118
Tel: (801) 874-1700
A,CHCS.EMS

Tel (804) 747-7750
ACHCSEMS

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

708 North Argonne Road
SPOKANE, WA 89212
Tel: {509) 922-7000
CHCS

West Virginia
Hewleti-Packard Co.
4604 MacCorkle Ave.
P.0. Box 4297
CHARLESTON, WV 25304
Tek: (304) 925-0402
AMS

Wisconsin
Hewilett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, Wi 53005
Tel: (414) 784-8800
ACHCSE" MP

URUGUAY

Pablo Ferranda S.A.C. e I
Avenida ltalia 2877
Casilla de Correo 370
MONTEVIDEO

Tel: 80-2586

Telex: Public Booth 901
ACMEM

VENEZUELA

Hewlett-Packard de Venezuela C.A.
3RA Transversal Los Ruices Norte
Edificio Segre 1,2 & 3

Apartado 50933

CARACAS 1071

Tel: 239-4133

Telex: 251046 HEWPACK
A,CHCSEMSP

Hewlett-Packard de venezuela C.A.
Calle-72-Entre 3H y 3Y, No. 3H-40
Edificio Ada-Evelyn, Locai B

Apartado 2646

4001, MARACAIBO, Estado Zulia
Tek: (061) 80.304

CE*

Hewleti-Packard de Venezuela C.A.
Calle vargas Rondon

Edificio Seguros Carabobo, Piso 10
VALENCIA

Tek (041) 51 385

CHCSP

Bioelectronica Medica C.A
Calle Buen Pastor

Edit. Cola Mil-Piso 2 y Semi Sotano 1
Boleita Norte
Apariado 507 10 CARACAS 10504
Tel: 239 84 41

Telex: 26518

ZIMBABWE

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

Tel: 705 231

Telex: 4-122 RH
CEMP

July 1983 5952-6900

Indicates main office
HP distributors are prinled in italics.





