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[’/21 MANUAL CHANGES

-hp- MODEL 3466A

DIGITAL MULTIMETER

Manual Part Number 03466-90003

ERRATA

Puge 6-7, Tabis 6-3 (Replacsable Partsl. Change the part number
of the A3 Assembly from “03435-66803°° to
"*03435-66503"".

Page 74, Pansgraph 740. Change the part number of
A1Q101 in the second sentence of the paragraph from
**1855-0449" to " 1855-0469°".

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

Chenge the Al Assembly part number from
**03466-66501" o '“03466-66577"".

Change the reference designation of *“R210"" to *"R120"
Change the reterence designation of 'C112" to "C100*’
Pages 8-29, 8.31, 833, 8J5 sed 832. Change the At
Assembly part number on Schematics 1. 2, 3, 4, and &
from ‘'03466-66501 or 03466-66516"" to
*03466-66577"".

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

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

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

On the apron page, add the following components to the
Component Locstor table.

Compenast | Location

Ci12 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
schemastic.

Change the A4 Assembly part nurmber from
“03466-86504"" to "'03466-66514"".

Change the A2 Assembly part numbec from
"03466-66502" w0 "'03466-66578"".

Page 8-28. Schemstie 1. Do the following wire color code
changes on the schematic.

Changs Color Code
Location From | To
DC Path ) 1
S2(N 7 1
§2(11) g 2

Paga 6-31, Schemstic 2 Change the cofor code of the wire
connected at U102(15) and frem ‘8" to "'3°",

Page 833, Schematic 1. Change the color code of the wire
connected at U402(30} from '8"" to "1"".

CHANGE KO, 1, Applies to ALL Seris! Numbers

Page 1-9, Table 14 [Accessories). Chenge the "' Test lead kit'*
in the table from No. 11067A to No. 34118A.

Page 6-8, Tabls 6-3 (Repiaceabla Parts). Add the following par
number to the table:

Refarance MHP Part ¢

Detsgaetisa | TN 0

A20SM1 thru DSM5 | 51800234 9| 5 Displays with same
Brightness Code

CHANGE NO. 2. Applies to Sarisl Numbers 1716A19B3€ and abave

Pages 8-29, 8-31, 8-33, and 8-37. Change the wiring and wire
color codes on the component focators as shown in Figure
C-1.

Supplement A for 03466-90003
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CERTIFICATION

Hewlett-Packard Company cenrtifies that this product met its published specifications at the time of shipment from
the faciory. Hewlett-Packard further cerlifies that its calibration measurements are traceable to the United Siotes Na-
tional Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to the calibration facilities
of other International Standards Orgamzation members.

WARRANTY

This Hewlett-Packard instrument product 1s 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 | 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 retumed to a service facility designated by -hp- Buyer shall prepay
shipping charges to -hp- and -hp- shall pay shipping charges to return the product 10 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 execure
its programming instructions when properly installed on thart 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 sofiware 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
THLE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICU].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 agreemenis end other customer assistunce ugreentents are uvorluble for Hewleti-Pockard products.

For any assistunce, contact your nearest Hewlett-Puckard Sules and Service Office. Addresses are provided at the buck
of this manual.

A 3/11/83




(A,D HEWLETT

PACKARD
SAFETY SUMMARY

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

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 plugg-
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 {{EC)
safety standards.

DO NOT DPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal adjustments
must be made by qualified maintenance personnel. Do not replace components with power cable 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 ALODNE

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

DO NOT SUBSTITUYE 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 1o ensure that safety features are maintained.

DO NOY 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, retarn
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 l

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

it




SAFETY SYMBOLS

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

A\

4
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/77 0+ L

¢

‘ WARNING I
Euunoui

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. 1t calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could resuit 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. INTRCDUCTION

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 manua!l identification, option and ac-
cessory information, and safety considerations.

1.3. DESCRIPTION

I-4. The -hp- Model 3466A is a 44 digit, scven function,
autoranging multimeter. The functions are AC or DC
VYoltage, 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 Muluimeter will be referred 10 as Multimeter.

1-5. SPECIFICATIONS

1-6. Specifications for the Multimeter are listed in
Table I-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 supersede any prior published
specifications. Supplemental information in Table 1-2 is
provided to describe general operating characteristics.

1-7. INSTRUMENT AND MANUAL IDENTIFICATION

1-8. Hewlet:-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 Hewlcit-Packard should include the complete
serial number,

1-9. OFTIONS

1-10. Table 1-3 lists the optiorn 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). 1f 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 Baltery/Charger
kit 1o convert the instrumenis can be orderecl
under Part Number 03438-80001.

1-12. ACCESSORIES

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

f-14. SAFETY CONSIDERATIONS

1-15. This Operating and Service Manual contains cau-
tions and warnings alerting the user 1o 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 111. 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 Mode] 3466A

Table 1-1. Specifications

DL VOLTMETER lnput Impedance: Resistance: 2M ohms £ 1.5%
Shunt Capacitance: < 75pF
Accuracy: (for | year at 23°C £ 5°C):
Sensitivity: 10uV on the 200mV range.

fange Max. Display Accorsey
Response time: <4.5 seconds to within 4 digits of final vakie
20mV +19.999mV | =(.05% of reading + 3 digits) on one range. Add 1.2 seconds for each range change.
200mvV £199.99mV | =(.04% of reading + 2 digits)
2V 1 1.9989V +1.03% of reading + 1 digit} Temperature Coefficient: (0°C 10 18°C and 2B°C to 55°C):
20V =+ 18.999V 21.03% ol teading + 1 digitl

200V 2 199.98v +{.03% of reading + 1 digit)

1200V =1199.9v <700V, ={.035% of reading + | dighl :

1200V | £1199.9v | >700V. xt.085% of reading + 1 digitl Frequency Tempersture Caefiicient (ofl rengos)

Maximum Input: * 1200V {dc + peak ac). 20Hz to 30Hz and x (.05% of reading + 15 digits)/°C
50kHz to 100kHz

Ranging: Automatic or Manual. 30Hz to 50Mz and x(.05% of reading + 2 digits)/°C
20kHz t0 50kHz

Input Type: Floating {500V max. from COM to earth ground}. 50Hz to 20kHz +(.03% of ruading + .5 digits}/°C

input Resistance: 10M{} = 0.5% (all rangas}.
Maximum Crest Factor: 4 to t
Sensitivity: 1,V on the 20mV range.
o + AC VOLTMETER (TRUE RMS)
Polarity: Automatically sensed and displayed.

Renge Max. Display
Responsa Time: <0.7 seconds to within 1 digit of final value
on one range. Add 0.B seconds for sach range change. 200mV 199.99mV
Temperature Coefficient: + (.003% of reading + 0.15 g\o/v :ggggg;;
Digits)/°C [0°C o 18°C and 28°C to 55°Cf. 200V 199.99V

Normal Mode Rejection: >54dB at 50/60HZ + 0.1%. 1200v 1189.9v

Eftective Common-Mode Rejection: = 140dB at dc: 120dB at A . Hor 1 o o iqits):
50/60Hz = .1% (1kQ imbalance). ccuracy: (for 1 year at 23°C x 5°C and 8t > 1900 digits):

AC VOLTMETER [TRUE RMS) DC + 20 Hzto 50kHz | (1% of reading + B0 digits)

AC Converter: True RMS

DC + 50kHz to 100kHz +(2% of 1eading + 200 digits)

Range Men. Cisplay

: . 7
200mV 199.98mV Maximum Ingut: 1200Vdc or 1700V (dc + peak acl, 10'VHz

2v 1.999V

20V 19.999V Ranging: Automatic or Manual.
fgggv :1939933 Input Type: Floating {S00V max. from COM tp eanth ground).

Input Impedance: Resistance: 2M ohms = 1.5%

Accuracy: (for 1 year at 23°C + 5°C and at > 15900 digitsi: Shunt Capacitance: <75pF

Sensitivity:  10uV on the 200mV range.

Freguency Accuracy (all ranges)
. R Response Time: < 4.5 seconds 1o within 4 digits of final value on
20 Hz — 30 Hz +{2% of reading + S0 digits) one range. Add 1.2 scconds for each range change.
30 Hz — 50 Hz = {1% of reading + 30 digits)
50 Hz ~ 20kHz x(0.3% of reading + 20 digits) Temperature Coetficient: {0°C to 1B°C and 2B8°C 1o 55°C):
20kHz — 50kHz 1+ 1% of reading + 40 digits]
80kHz — 100kH2 + (2% of reading + 150 digits] Temperstuvs Ceefficiant
Frequancy *Fas all ¢onges excepl 200mY
Maximum Input: BOOVdc ar 1700 (dc + peak ac), 107V Hz. DC + {50Hz 10 20kHn) £(.03% of reading + 6 digits)/°C
OC + {30Hz 10 S0Hz and ={.05% of reading + 6 digits)/°C
Ranging: Automatic or Manual. 20kHz to 50kHz}
DC + 120Mz ¢to 30Hz and x1.05% of reading + 10 digits)/°C
Input Type: Floating [SOOV max. from COM to eerth ground). 50kHz 10 100kHz)

"Add 5 digita’°C for the 200mV range.

1-2
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Model 3466A

General Information

Table 1-1. Specitications (Cant’d)

DC AMMEVER

Accuracy: (Jor t yeas at 23°C £ 5°C):

Shunt
Ravige Max. Oisplay | Rasistance Aocurncy
200pA 199.99xA | 1000N | x1.07% of rwaging + 2 digusi
2mA 1.9999mA | 1000} 21.07% of reeding « 2 Gpitst
20mA 19.999mA | 104 21.07% of reading + 2 diguts}
200mA | 199.99mA | 10 + 1.15% of 1eading + 2 digits)
2000rmA | 1999.9mA | 0.1 +(.5% of reading - 2 digts)

Maximum tnput: £ 2 Amps from <250V Source.

Ranging: Manuasl onty.

Sensitivity: 10OnA on the 2004A range.
Polarity: Automalically sensed and disolayed.

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

Ranpe | Tomparstura Coefficienl

Input Type: Floating (EO0OV max. from COM 10 esrth ground).
lnput Protection; 2A, 250V Fuse.
Sensitivity: 10nA on the 200uA range.

Temperature Coefficiont: (0°C to 18°C and 28°C to 5§5°C):

Range | Vempernture Coefficlant

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

2004A thru 20mA
200mA thru 2000mA

=1.01% of reading + .15 digits)/°C

Volitage Burden:

Range ‘ Mex. Burden nt Full Sealo
2004A thvu 20mA <220mVv
200mA <240mv
2000mA <600mvV

AC AMMETER (TRUE AMS)
Range Max Digplay
2004A 199.99,A
2mA 1.9999A
20mA 19.999mA
200mA 199.99mA
2000mA 1999.9mA

digits):

fsnge Frequancy Accurney

+ (.004% of reading + .15 Gdigits}/°C

Sinewave Accuracy: (for 1 yearat 23°C x 5°C and at > 1900

200uA thry 200mA | 20Hz to 30 Hz
30H2 to 10kHz
20Hz 10 30 Kz
30Hz 10 1OkMHz

2{2% of reading + 50 digits)
+1.9% of reading + 35 digits)
(2% of reading + 50 digits)
= ({1.2% of reading + 20 digits)

2000mA

Minimum Display: 1900 digits.
Maximum [nput: 2 Amps rms from <250V rms source.

Ranging: Marwal only.

200uA thru 200mA
2000mA

+{.03% of reading + .5 digits)/°C
£(.04% of reading + .b digits)/°C

Maximum Crest Factor: 4 1o 1

\Vohage Burden:

Ranga Mox, Burden ot Full Scaln
200pA thru 20mA <220mV rms
200mA <240mV rms
2000mA <600mV rms

0C + AC AMMETER (TRUE RMS)

Renge | Max. Display

200.A 189.95,A
2mA $1.9999mA
20mA 19.899mA
200mA 199.99mA
2000mA 1899,.8mA

Accuracy: (for 1 year at 23°C x 8°C

Rangs | Froquency | Accuracy
200,A thru DC + 20Hz2 to +(1.5% of reading
2000mA 10kHz + BO digits)

Minimum Display: 1300 digits.

Maximum Input: 2 Amps mms from <250V rms source.

Ranging: Manuat only.

Input Typa: Floating {S00V max. from COM to earth ground).

Input Protection; 2A. 250V Fuse.

Sansitivity: 10nA on the 200uA range.

Response Time: <4.5 seconds to within 4 digits of final value.

Temperature Coefficiont: =.03% of reagding + 20 digits/°C
{0°C 1o 18°C and 28°C to 55°C):

Maximuen Crest Factor: 4 to |

1-3
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Model 3466A

Table 1-1. Specificetions (Cont'd)

Voitage Burden:
Renge Max, Burden st Full Scale
200pA thru 20mA < 220mV s
200mA <240mV rms
2000mA <BO0OmMV mms
DHMMETER

Accuracy: (for 1 year at 23°C + 5°C):

Valtoge ot Butpmt

Maorge | Man. Oispley | 16003 Digits | Cwrrmel Accureey

200 19.9980 Emv 5mA 2 1.08% ot reading v 2 digasl
2000 | 189.98D &00mV BrmA x1.00% ol tanding + 2 digits)
2x0 1.69980 w 1mA 21.03% ol rescng + Y depit)
201t | ¥9.988x0 1w 100pA | = 1.03% of rusding ¢ { digit}
200:3| 169.99k0 | 1V 10,8 | 21.00% of repding + 3 digit
2M0 1995 9«0 v 1pA x 1.049% ot resbng + } dignt)
20M0 | 19.988M0 v 100nA | £1.15% of tesding + 1 Gpit}

Ranging: Automatic or Manual.

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

Sensitivity: 1m(l on the 201! range.
Output Voltaga: <5 volts dc.
Overload Protection: 350V (dc + peak ac).

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

Fangs | Tamperaturs Coafficlent
200 thru 2M} | £1.002% of reading + .05 digits}/°C
20M0 *{.01% of reading + .1 digits)/°C

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

DIODE TEST

Function: 3} (kM.
Rangs: -p}

Test Current: 1TmA = 1.6%.

(2kfh.

Maxirmum Measureable Voltage Drop: 1.9999 volts.

Overload Protection; 350V (dc 2 peak ac).

Tahble 1-2. General Information

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

Ranging: Automstic or marwal in acV, deV, aeV + deV and
Ohms. Manual only in ecl, del and acl + del.

Svrorage Temperature: {— 55 to +75)°C; {— 56 to 65)°C with
batteries.

Dpersting Temperature: (0 to 58)°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 oporation. Recharge
Time: 16 hours operating 12 hours non-operating. 1.5 hour,
recharge provides 3 hours of continuous use.

Maximum Power Dissipation: 9 watis — with battery charger,
4 warts — AC only.

Configuration: 3466A 5td, Streamlined portable case with
handle, ac line power. Rechargeable batteries, and recharger
included.

34664 Option 001, Streamiined 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 1bs 2 o02.)
3466A Option 001: 1.98 kg {4 Bbs 6 oz.)

1-4
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Model 3466A

Table 1-3. Options

Standard

Option 001

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

Sweamlined portable case with handie. AC
line ar rechargeable batfery 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)
180-233Vac 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
110034
110968

34110A
34111A
dat12Aa
110674

Test leads {dual banana to dusl slligator).
Test leads dua! banana to probe and alligator.
RF Probe 10kHz to 700MHz, use only 10V
and 10OV dc ranges.

Soft vinyl carrying/operating case.

High voltage probe, 40kV dc.

Touch - Hold, input probe.

Test lead kit.

1-§
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Installation Model 3466A
280V asov 260V
OPERATION OPERATION OPERATION
PN
SO
PLUG™; SEV 1011.19608-24807
PLUG®: CEET-V11 PLUG“: CEE22-V1 PLUG®: DHCA 107 TYPt 12
CABLE®: HF B120-1882 CABLE®: MP P120-1B8D CABLE®: 4P B120-28608 CABLE®: HP B120-2104
12B6V- BA** 280V 280 V 260V - 8a°" 126 V- BA°"
OPERATION OPERAYTION
(o4

PLUG “: NEMA 1.18P
CABLE®: HP B120-0BA4

PLUG*": NZSS 19B/AS C112
CABLE®: HF B120-0888

e

PLUG“: BS 1363A
CABLE*: MP B120-1703

PLWUIG”: NEMA G-\ 5P
CABLE“: HP BP120-0088

PLUG": NEMA 6-16f
CABLE®: HP B120-16821

STD-B-4 156 {Rev.)

“The nuambsr shown for tha plug ls the indumtry idemiifier for the plug only,
Tha number shown for tha cable i an MP part number for B complete cable inchuding the plug.
S UL Nated 1os use in tha United States of Amavica

20

Figure 2-1. Powsr Receptacles
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SECTIGN 1
INSTALLATION

2-1. INTRODUCTION

2.2. This section contzins informationr 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 deficiency, 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 matehes the power requirement of the instrument
as marked on the option labet affixed to the rear of the
instrument. If the instrument is incompatible with the
available power source, refer to Section V for Power
Requirciment Modilication instructions.

2.7. ENVIRONMENTAL REQUIREMENTS

2-8. To mecet and maintain the specifications listed in
Table 1-1, the Multimeter must be operated within an
ambicent temperature range of +18°C to +28°C (64°F
to B2°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 I

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

2.9. REPACKAGING FOR SHIPMENT

2-10. The following parzgraphs 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. [f you have any questions, contact your necarest
-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 matcrial and seal well with strong tape
or metal bands. 1 original container is not available, one
cafn be purchased from your nearest -hp- Sales and Service
Office.

2-12. If original container is ot to be used, proceed as
follows:

a. Wrap instrument in heavy paper or plastic before
placing in an inner container.

b. Place packing material around all sides of instru-
ment and protect front panel with cardboard strips.

c. 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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Mode] 3466A

Operating Instructions

34(;6A DIGITAL MULTIMETER
AE/NLETT - PACKA

[ € |

19635

FUNCTION
HMY (11N
POWIA 22V ~V TmA ~mA K&

rﬂiV D VA 0

st

RANGE
1200V M0
20 200 7000 O

DESCRIPTION

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 PODWER SWITCH
POSITION. THE CHARGE RATE, HOWEVER, 1S MUCH
FASTER WITH THE POWER SWITCH IN THE OFF
POSITION.

FUNCTSON SWTTCHES: USED YO SELECT THE SEVEN MULTIMETER
FUNCTYONS.

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

NOTE

7O O8TAIN THE deV + acV FUNCTION, DEPRESS
SWITCHES @ AND @ SIMULTANEOUSLY.

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

MOTE

TO OBTAIN TRE dcmA +scmA FUNCTION,

DEPRESS SWITCHES AND
SIMULTANEOUSLEY. @ @

@ KILOHMS FUNCTION SWITCH.

KOTE
FOR DIODE TEST, PRESS THE K0 ( -~ 1 RANGE.

MANDAL RANGE SWITCHES: USED TC SELECT INPUY MEASURE-

MENT RANGES.
@ 20 MILLIVOLT {DC} AND 20 OHM RANGE SWITCH.

200 MILLIVOLT, MICROAMP AND OHMS RANGE
SWITCH.

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

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

1200 VOLT, 2000 MILLIAMP AND KILOHM RANGE
SWITCH.

20 MEGOHM RANGE SWITCH (CHMS ONLYI.

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 TEAMINAL FOR ALL
MEASUREMENTS FUNCTIONS.

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

® @ BeRBE G

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

®

FUNCTION/RANGE ANNUNCIATORS.

DISPLAYS + 1. RIGHT FOUR SECTIONS ARE 7
SEGMENT.

@ DISPLAY FIVE SECTION LED READOUT LEFT SECTION

@ 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.

30

Figure 3-1. Description of Controls and Connectors
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SECTION I
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.

)

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 resull in
a temporary loss of battery capacity. Normal
capacity can be restored by fully charging the
battery.

3-7. Low Battery Voltage. 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 - Q test probe into the access hole as
shown in Figure 3-2.

Figure 3-2. Battery Voltage Access Hale

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/Gverrange{lmproper Function Indication

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

L lof [ [ |

Figure 3-3. Qverload Indication

KR



Operating Instructions

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

Table 3-1. Improper Switch Combinations

Funttion Range
TV MDR
20
~V mVv.Q M
20 20
TSV ~V mVv.0 MQ
20 20
T mA mv. MQ Auto
20 20
~mA mV.02 MO Auto
20 20
=T mA + ~mA | mV.Q MD Auto
20 20

3-13. Auto

3-14. Depressing the AUTO switch with acV, deV, acV
+ dcV or kQ function selected sets the Multimeter in an
automatic ranging mode. In this mode the Multmeter will
uprange if the display reading increases above (+ ) or (~)
[ 179797919 ] and downrange if the display
decreases below (+)or (=) [ [1J8J0T0]
These numerical autoranging points are irrespective of
decimal placement. The difference between the two
autoranging points is called anroranging 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.

E 5 5 B
K g 3 g
L ! ! L
‘ 1 1 ]
1 ] 1 s
!
2000 : ' : #;
[¥Y] 1 )
& 200 : : . -
5 #0 ! » llw
2 ! 3 -
)
o2 ' lu
> 2 > > E 3g
3 §
§ § g K # £
INPUT LEVEL (Vae & AC + DBC) oman-n
¥ © DUWNRANGE PONT - * UPRANGE POWT

Figure 3-4. Multimeter Autoranging

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

32

Model 3466A

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 (Common). The COM terminal is used for
all five Muhimeter 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 ;cnunon}

To avoid possible damage to the Multimeter
circuitry, the voltage betsween COM and
fearth ground) must not exceed x 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.

A ECAUTION3

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

3-2D. DC Voltage Measurements

A ECAUTION3

To avoid possible damage o 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 mV to 1200 V)
or depress AUTO for automatic range selection.

NOTE

Thermal voltages from test lead connections
and measurement circuits are concelled by set-
ting the Multimeter 10 the 20 mV ronge, shori-
ing the test leuds rogether und adjusting the
==mV Zero (back panel) for a Multimeter
reading of 0.000 mV.

¢. Connect test leads from the Multimeter VA (high)
and COM (low) termminals to the voltage under test as
shown in Figure 3-5.
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com BATTERY

’n

Figure 3-5. DC Voltage Measurements

3-22. AC Voltage Measurements

A fcavrion]

To avoid possible damage 10 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.

¢. Connect test leads from the Multimeter V@ (high)
and COM (low) terminals to the voliage under rest as
shown in Figure 3-6.

AC_vOLYAGE
- r51 SOURCK
o
l
b TURt
4
—

Opcrating Instructions

€. The accuracy specification are not valid for inputs
of less than [900 digits (less than 9.5% of full scale).

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

A fcauiion]

To avoid possible damage 1o 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.

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 nof, 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:

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

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

“,
v-0 _/—J AC VOLTAGE
Al SOURCE

\ OC VOLTAGE

Z n‘:’_l SOURCE

o

Example

0oV
BATTERY

T
v-Nn
AG+—i N

TAMS = V (Vac)? & {vee)?
1RMs - V10? + 107

TAMS « 14.141

Figura 3-7. True RMS (dc + ac] Voltage Measurements

3.26. DC Current Measurement
33
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N Ecnunoni

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

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

c. Connect test leads {rom the Multimeter A and COM
terminals in series with the current under test as shown
in Figure 3-8.

J ! oC ’
CURRENT
SOURCE

Figure 3-8. DC Current Measurements

3-28. AC Current Measurements

The current function is protected by a fuse of
250 V rating. To avoid damage 1o rthe
Multimeter, current sources having open cir-
cuil voltages greater than 250 V (dc + peak
ac) must not be connecred to the A (amps)
input terminal.

3-29. Procedure
a. Depress ~mA (ac milliamperes).

b. Depress proper manuat range (200 uA 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
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o

AC
— 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).

¢. Connect test leads from the Multimeter A and COM
terminals in series with the current under test as shown
in Figure 3-10.

Al

RENT (1.9 R
CURI —— CURRENT
SOURCE SOURCE n

Figure 3-10. True RMS Current Measurement

3-32. Resistance Measurements

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

a, Short the test leads together.,
b. Depress the 20 Q range.
¢. Adjust the ohms zero potentiometer (see 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 k (kilohms).
b. Depress proper manual range (20 {} to 20 MQ).
¢. Connect test leads from the Multimeter VQ(+) and

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

www . radioamatore. info
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-\

A 1 (+)
SINGLE
4 e }
|

‘€
h—
oy
J : i MULTIPLE
R
ada -3

—

3

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

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

a. Depress the -»+ (kQ) function,
b. Depress —»+ (2 k) range.

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

The display is read directly in volts even
though the k1 annunciator will be lit.

The VUl 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 voils.

€. H the leads arc reversed, an ““OL™ reading will
typically be displayed.

Figure 3-12. Diode Test
3-32. 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.

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 Figare 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 replaze the blown fuse.

3-45. Multimeter Cleaning

fc Aunoui

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

3-46. The Multimeter case and front panel should only

be cleaned with a mild solution of soap and water and
a soft cloth.

P ——— ~uned SERIAL NUMBER
50 VR BAY NOmAaMAY 48 aa0ng
CH IR AIYREES HEWLETT RACKARD
K; WADY IN US A

' he0 ) :)'uv’ 08 250~V Datud

( -

ASEE MAKUALTD CHANGE~AV

= - nno‘ A Yige lpm

&—__

OHMS
ZERC ADJUST

IZ/,E 3466ADIGITAL MULTIMETER
/7 HEWLETT-PACKARD
Q (OHMS)

« V<5V = OPEN CIRCUIT

« PROTECTION Xas50v—=
OR 250VRNIS

« ?ZERO (200AND 2000 RANGES
ONLY) LEAD RESISTANCE MAY
BE NULLED W\TH FRONT PANEL
NZEARD MAX NULL-700m 0

TRUE RMS VOLTS

-~y

RANGE
200
2000
2w
20%0
200k}
2MQ
20MN

10’ veHz
FREQ RANGE 30Mz-)D0kH:

10 Ve-H:
FREQO RANGE DC+(30Hz— 100K Hz)

I (CURRENT) (MANUAL RANGE ONLY)
. MAX INPUT.1.99994
(< 250V SOURCE) BANGE
200uA

2mAa
20mA
200ma
2000ma

. -. 1 TRULE RMS
FREQ RANGE 30Hz-10kH2
»=I4~.Y TRUE BNVS
FREQ RANGE DC+I(30M2 ~10kH2)
DEPRESS .1 AND~ Y
SIMULTANEQUSLY
FUSES
VALUE LOCATION
125mA/250V NMAIN BDARD
2A/1250V A INPUT
257250V BAY. BOARD

AUTO RANGE

UP RANGE

20000 COUNTS
DOWN RANGE

1799 COUNTS

FURCTION
“~LHE
CURRENT
BATICRY

WARNING:

MAX INFUT 600V —OR 1700VI== + Pk~

AX,INPUY t200VS0OR 1700V 4 Pk~

DEPRESSV AND ~V SIMULYANEOUSLY

NO OPERATOR SERVICEABLE PARTS NSIOL REFER
SERVICING TO TRAMED SERVICE PERSONNEL

“»—(DIODE TEST)

v 0 3
SICIeT,
sRANGE 29

SOURCE . §:1mA
cow » DIODE VOL 1 AGE
a OROF DISPLAYED

IN VOLTS
= V(DC vOLTS)

| VEIOk CHIS
Sma 50my
SmA 500mV
ImA v

100u A 1v

10pA 1v

TuA v
190uA 1v

MAXIMUM INPUT

' yp0p0v=

MQ

COM

BATTERY
CHRARGE TIME RUN TIME
25 HR 15 HR 3HR
16 HR 12 KR BHR

CONTINUOUS CHARGE WILL NOT BARM BATTERY
S 6~6.4V BAT TEST BETWEEN RUBBER FEET

SAMPLE RATE

5/SEC AT 0000

oL 'DISPLAY
OFF SCALE INPUT OR
IMPROPER SELECTION

OF FUNCTION AND
RANGE

2/SEC AT 19999

NOTE SHORTYING COM TO A STOPS SAMPLING INT=V. ~V AND V¥~ v FUNCTIONS

Figure 3-15. Information Decal
3-6
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SECTION IV
PERFORMANCE TESTS

4-1. INTROBUCTION

4-2. This section of the manual has the 3466A's Perfor-
mance Tests which are used (o verify the specifications
listed in Table 1-1 (in Section I). Some of the Performance
Tests include two tests: a compiete 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 cquipment that meets the
critical requircments listed in the table.

4-5. TEST CARDS

4-6. The Pcrformance 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.

4-1. WARM-UP TIME

4-8. The J466A must be warmed up for at least 15
minutes before doing any testing.

4.9, PERFORMANGCE 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

Tabie 4-1. Required Test Equipment

lnstrument Type

Required Charecteristics

Recommendad Madel

DC Voltage Standard

Output: 1mV 1o 1000V
Accuracy: +0.02%

Systroa Donner
Model M107

AC Calibrator/High
Voftage Amplifier

Output: 10mV to 1000V
Frequency: 20Hz o 100kiHz
Accyracy: +0.1% (mid band)

Fluke Model
5200A/5216A

Digital Multimeter

Accuracy: x.01%

-hp- Model 3468A

Meter Calibrator

Cutrput: 1A
Accurecy: +0.1%

-hp- Mddel 63208

Electronic Counter

Frequency: 50Hz and 60Hz

-hp- Modet B381A

DC Power Supply

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

-hp- Model 8284 A

Resistor Decade Box

Rasistors: 1 ohm to 1M ohms
Accuracy: +0.006%

General Radio
Model GR1433-H

Resistors®

1 ohm +£0.02%

10 obm x0.01%

1k ohms x0.01%
10k ohms £0.01%
100k ohms £0.01%
1M ohms x0.01%
10M ohms +0.1%
22K ohms £ 1%

1440-9601
1440-9611
1440-9631
1440-9641
1440-9651
. 1440-9661
-hp- 0698-B194
-hp- 0757-1087

0OOODD
EEEEEE

*“G.R. = General Radio

4-1


alessandro
www.radioamatore.info-2


Performance Tests

4-11. DC Voltmeter Accuracy Test

Model 3466A

Table 4-2. Abbreviated DC Voltmeter Accuracy Test

Test Limits
AN DC Standard
JCAUTION S Range Cutput igh Low
To avoid possible damage to the Multimeter 20mv +19mV +19.013mV | +18.988mV
circuitry, the de input voltage must not exceed §80m\/ - :9:\:“\, - :i%é%v - :Béiégglcv
-1, + 1, + I.
1200V (dc + peak ac). 20V + 19V +15.007V +18.993V
. 20V -18v -19.007V - 18.993V
4-12, Equipment Required. The DC Standard (Systron 200V + 190V +180.07V +189.93V
Donner Model M107). 1200V + 1000V + 1000.7V +999.4v
4-13. Test Procedure. The limits for the Abbreviated DC T
. . abl ; m Accu T
Voltmeter Accuracy Test are listed in Table 4-2 and the ble 4-3. Complete DC Voltmeter Accuracy Test
Timits for the Complete DC Vohimeter Accuracy Test are ot Standerd Test Limits
listed in Table 4-3. Make sure the 3466A has been warmed " Du’: " "
up for ar least 15 minutes. Do thé following: nge put gh w
. 20mV -1 -1, \Yj -0.987mvV
a. Set the 3466A 10 the dc volts function and the " ey ey | TS aeamy
20mV range. +10mVv +10.008mV | +9.892mV
. +19mV +19.013mV | + 18.988mV
b. Connect a short across the V and COM input
terminals. 200mV | +19mvV +19.03mV +18.97mV
] +50mvV +50.04mV +49.86mV
¢. Use a small flat blade screwdriver to adjust the - 100mV -100.06mV | -99.34mV
20mV ZERO AD]J on the rear panel (see Figure 3-14) for - 180mV -180.10mV | -189.90mV
a 0.000mV reading on the display.
2V -190mvV ~.1902V -.1858V
d. Connect the DC Standard to the 3466A°s input ter- - ?Og\;“v :‘15%8)’\/ :-;gggz
. - . + 1. . .
minals as shown in Figure 4-1. +1.5V +1.8007V +1.8983V
e. Check the 3466A ranges as follows: 20V 1.8V +1.902V + 1898V
1. Refer to Table 4-2 or Table 4-3. Make sure the * fé)gv ¢ f’é’gng ig'gggb/

' / fi listed Y Y :
3466A is sct to the 20mV range (first range lis —19.0V - 19.007V -18.993V
in the '‘Range’’ column). +19.0V +19.007V +18.993V
2. Set the DC Standard ocutput to the voltage level 200V - 19.0V ~19.02V - 18.98V
shown in the “DC Standard Output’’ column of -50.0v - 50.03v - 49.88v
the appropl—ia(e table. +100.0V +100.04V +99.96V

+130.0V +190.07v +189.83Vv
3. Check and make sure the 3466A is within the
limits shown in the **Test Limits’* columns of the 1200V -;gg-% - ;gg-g\\// -;g:-_ﬁ)x
. + . + . + ,
::::;c?heck the ranges that follow in the same -+ 1000.0V 1000,V 8994V
OC STANDARD
SYSTRON DONNER MULTIMETER
MODEL M107 hp 3468A
—
o ( e
con O
D00 O e O
J
3458A-4-1

Figure 41, DC Voltmeter Accuracy Test

4-2




downloaded by

Modcl 3466A

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 Rcquired. 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 Calibrartor to the 3466A’'s input ter-
minals as shown in Figurc 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.

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

c. 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. Tum 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.

www . radioamatore._info
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Table 4-4. Abbreviated AC Voltmeter Accuracy Test

Tast Limim
AC Catibeatar Text
Range Dutput Frequency High Law

200mv 20mVv 20442 20.90mv 19.10mVv
2V 1.9v 100kHz 1.9530v 1.8470V
20v 2v 200Hz 2.026v 1.974v
20v 2v 10kHz 2.026v 1.974V
20V 19v 200Hz 19.077v 18.923v
20V tov 10kH2 19.077v 18.823v
20V 19v 100kHz 19.830V 18.470V
200V * 190V 20Hz 194.30V 185.70V
1200V © 200V 10&Hz 202 .6V 197.4v
*Use High Voltage Amplifier for these voliages

Table 4-5. Comgplate AC Voltmeter Accuracy Test

Tast Limits
AC CaEbrater Tost
Renge Dutpue Fraguency Yigh Low
200mV 20mv 20Hz 20.90mv 18.10mv
20mv 20kH2 20.60mv 19.40mV
20mV SOHz 20.28mv 19.74mV
BOmY 1O0kHz 52.50mv 47.60mvV
60mv 1OkHz 50.3SmV 49.65mV
50mv 30Hz 50.80mV 49.20mv
100mv 20H2 102.50mvV | 97.50mV
100mvV 20kHz 107.40mVv | 98.60mV
100mv 50Kz 100.50mV | 99.80mV
.190v 30Hz 192.20mvV | 187.80mV
2v .2V 30Mz 2050V 1950V
1.9v 100kH2 1.9530V 1.B470V
W 20kHz 1.0050V 9950V
20V v 20Hz 2.090V 1.910V
2V 200H2 2.026V 1.874V
2v 302 2,050v 1.850V
2V S0Hz 2.026v 1.974V
v 10kHz 2.026V 1.874V
)Y 10kHz 5.035v 4.965V
\Y 20kHz 5.090V 4.910V
19v 200H:z 19.077V 18.923v
19V 10kHz 18.077v 18.923v
18V 100kH2 19.530v 18.470V
200V 20V 10kHz 20.60V 19,40V
100V EOHz 100.50V 99.50V
" 190V 20Hz 194.50v 185.70v
1200V " 200V 10kHz 202.6v 197.4v
* 500V 30H:z 508.0v 492.0v
* 1000V 10K Hz 1005.0v 995.0v
“Usa High Vokege Amplfier for these voitages

| 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.,

43
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AC CALIBRATOR/AMPLIFIER
FLUKE MODEL S200A/5215A

MULTIMETER
hp 3468A

[ W

o)
Can
00000 00000000 o
o D ® FoCITIIIIoITIIIIITICIIICaT
ooopDoooD O
gcocooo O
00000 -
4680A-4-2

Figure 4-2. AC Voltmeter Accuracy Test

4.17. True RMS Voltmeter Accuracy Test

To avoid possible domage 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
5200A).

4-19. Test Procedure. The limits for the Abbreviated
True RMS Volimeter 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
3466 A 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
lunctions.

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

c. 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 Catibrator 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,

Table 4-6. Abbreviated True RMS Voltmeter Accuracy Test

Vot Limita

AC Calibretor

DL Siandecd
Ranpo Output OQuiput | Freguency High Low

200mV | 20mV 20mV | 20kMx 29.37mV | 22.20mV
20V 20V 20V 20kH2 28.64V 22.92v
200V 20V 20V 100kHz | 30.85V 25.72v

Table 4-7. Complete True RMS Voltmeter Accuracy Test

Ta! Ll

AC Cadbtratiw
DC Stmondard

Raoge Cutput Dutpast | Fioquoscy High Low
29.37mV | 27.20mV

72.21mV | 69.20mV
143.63mV | 139.20mV

200mV 20mV 20mV | 20H2
50mV S0mV | SOMHz
100V | 100mV| 20kKz

rA% 200mV | 200mV| 100kHz | .3005V 2572V
500mV | 500mV| 30Hz 2221V 6920V
v 1v 10kH:z 1.4363V [ 1.3920V

20V v 2v 20Hz 2.837v 2.720v

sV 5V S50H: 7.2V 6.920V

10V 10V 20kH? 14.363v | 13.920V
200V 20V 20V 100kHz | 30.85V 25.72v

50v S0v 30H2 72.21Vv 69.20V

100V 100V 108 Hr 143.63V 139.20V
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MULTIMETER
hp 3466A

AC CAl IBRATOR )
FLUKE MODEL 52004 f ] o
nooooonn O Can
J
00000 e ,
DC STANDARD
SYSTRON DONNER )
MODEL M107 »
ooo o ° 4
2 - '
DODOODDOD D aon o . 3488A-4-3
Figure 4-3. Trus RMS Voltmeter Accuracy Test
4.20. DC Ammeter Accuracy Test Table 4-8. Abbreviated DC Ammeter Accuracy Test
4-21. Equipment Required. The following cquipment is Carrent fo Meter Teat Lmits
required to do the test. fsnge Lol Vaha feadiry High Law
2004 1004A | 100k,.01% | 10.000V | 100.09,A | 99.91A
Digital Multimeter (-hp- Modet 3468A) ggnAA :m‘\ ::..31: :bogoogz :gﬁgm: .gsgg:m:
a " .. . X m &
DC, Power Supply (-hp- Modet 6294A) 200ma | 100mA | 10..01% 1.0000V | 100.17mA 99.83::;\
Resistor | ohm +0.02% 2000mA | BOOmA | 1,.02% 80000V | 804.2mA | 795.8maA
(Generat Radio No. 1440-9601)
Resistor 10 ohms +0.01%
Resistor 1k chms +0.01% Tt Lovres
(General Radio No. 1440-9631) Curreat Ra Mater
Resistor 100k ohms +0.01% faap Exvel Vaka Rasding Hogh Low
(General Radio No. 1440-9651)
200pA | 10gA | 100k ohems | 1.0000V | 10.03A 9.97xA
604A | +0.01% |5.0000V | 50.084A | 49.95,A
4-22. Test Procedure. The limits for the Abbreviated DC 1004 10.000V | 1000944 | 99.9tuA
Ammeter Accuracy Test are listed in Table 4-8 and the 2mA ama | tconms | .10000v | .1003ma | 0997ma
Iimits for the Complete DC Ammeter Accuracy Test are .bemA | £0.01% | .BOOOOV | .5008mA | .4885mA
listed in Table 4-9. Make sure the 3466A has been warmed 1mA 1.0000V | 1.0009mA | .9991mA
up for at least 15 minutes. Do the following:
20mA | 1mA | 1kobms [1.0000v|1.003mA | .297mA
. EmA | 20.01% |5.0000V|5.006mA | 4.995mA
a. Connect the 3466A to the power supply and Digital 10mA 10.000V | 10.009mA | 9.991mA
Multimeter as shown in Figure 4-4.
200mA | 10ma | 100hms | .10000v | 10.04mA | 9.997ma
b. Connect the 100k ohm +0.01% resistor in the Ra py:ouoy B pcoe i ookl B ord i
position as shown in Figure 4-4.
2000ma | 100mA | 1 ohm 10000V | 100.7mA | 98.3ma
¢. Sct the 3466A to the dcA function and the 200uA ECOmA | 20.02% [ .50000V [ 602.7mA | 497.3mA
800mA 80000V | 804.2mA | 795.8ma

range.
4-5



downloaded by

www.radiocamatore_info

Performance Tests Model 3466A

DIGITAL

MULTIMETER MU TIMETER

bp 346BA hp 346BA

POWER SUPPLY
| O hp 6284A ( WO
O L]
Doooooa O * 0..,00 N00ODD CO0G000D
Ra
J
)

3486A—-4-4 .

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 200xA range (first range listed
in the *‘Range’’ cotumn).

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 Modet GR 1433-H).

4-25. Test Procedure. The limits for the Complete AC
Ammcter 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
icast 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.

¢. Set the 3466A to the acA function and the 200uA
range.

4-6

d. Use the AC Calibrator and the Resistor Decade Box
(for resistor values Ra) 10 check the 3466A 200uA to
20mA ranges as follows:

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

2. Setthe AC Calibrator ourput to the voltage and
frequency shown in the '‘AC Calibrator Out-
put/Frequency” columns of the table.

3. Check and makce sure the 3466A is within the
limits shown in the “Test Limits’* colunns 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. Conncct 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. Sex the Meter Calibrator output to the current
shown in the “*Current Output’® column of the
table.

5. Check and make sure the 3466A is within the
Jimits shown in the **Test Limits” columns of the
table. Check the 2000mA range that {ollows in the
same marnner,
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MULTIMETER
hp 3466A

AC CALIBRATOR ( 7 G

FLUKE MODEL S200A
000000 00000000

opooogco O
ogogcao O

'oNoXoXoXe et WWv

Figure 4-5. AC Ammeter Accuracy Test
(200uA te 20mA Ranges)

4-26. True RMS Ammeter Accuracy Test
MULTIMETER
hp 34664 4-27. Equipment Required. The following equipment is
o required 1o do the test.
o
DC Standard (Systron Donner Model M107)
o
000000 0000040d AC Calibrator (Fluke Model 5200A)
Decade Resistance Box {General Radio Model
GR 1433-H)
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 the following:
a. Set the 3466A to the dc¢ + ac amps function by
Table 4-10. AC Ammeter Accuracy Test simultancously pressing the buttons for the dcA and acA
(2004A te 20mA Ranges) functions.
AC Calibemtor Tast Limits
t::' v:; P o - b. Comnnect the DC Standard and AC Calibrator to the
s i 3466A as shown in Figure 4-7. Use the Resistor Decade
20,A | 20xA | 10OK.x.1% | 2.002V | 100Mxr | 205354 | 19.474A Box to select the value of Ra.
2mA 0.2mA| 100k, r. 1% | 20.02V | 1008z .2053mA 1947mA
20mA 2mA 100 £ 1% 20.02v 100Hz 2.053mA 1.947mA

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

Table 4-11. AC Ammeter Accuracy Test d. Use the DC Standard, AC Calibrator, and Resistor
(200mA and 208DmA Ranges) Decade Box (for the Ra resistor values) to check the
3466A ranges as follows:
Test Limits
Current
Renge Cutput igh Low 1. Refer 1o Table 4-12 and set the 3466A (o the
200pA range (first range listed in the ‘‘Range'
200mA | 20mA 20.53mA | 19.47mA column).
50mA 50.80mA 48.20mA
100mA 101.25mA | 9B.75mA 2. Set the DC Calibrator output to the voltage listed
in the *“DC Standard Output’* column and set the
2000mA googm: gggmﬁ lg;'g:: AC Calibrator output to the voltage and frequency
m om - 3 [ : KT
7000mA | 1012.0mA | 886 0mA z};ﬁ:vr:l:sn ;l;ih:tgbﬁ::llbrator Output/Frequency

4-7
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AC CALIBRATOR
FLUKE MOOEL S200A
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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 rangcs.

Table 4-12. True RMS Ammeter Accuracy Test

AC Cafitwetsr Yo Uity
BC Suspderd Ra
fange Outpit Outpat | Fraquenty Volus High Lewr
200pA 2V 2v 100 | 100Kk..1% 29.22:A 26.78:A
2mA 20V 20V 30H; | 100K,.1% | .2948ma | .2703ma
20mA 20V 20v | 100N 10k, 1% | 2.34BmA | 2.703IMA

4.29. Ohmmeter Accuracy Test

4-30. Equipmcnt 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 ochms
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
Z2€T0.

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
ranges as follows:

1. Refer to Table 4-13 or Table 4-14. Make sure the
3466A i1s 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 appropriatc table.

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

Table 4-13. Abbreviated Ohmmeter Accuracy Test

Test Limits
Standard
flange Resistanca High Low
20 ohms 19 ohms 19.017 18.983
200 ohms 190 ohms 190.17 189.83
2k ohms 1.9k ohms 1.8007k 1.8993k
20k ohms 19k ohms 19.007k 18.993k
200k ohms 190k ohms 190.07k 189.93k
2000k ohms | 1.9M ohms 1900.8k 1899.1k
20M ohms 10M ohms 10.016M 9.984M
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Teble 4-14. Complete Ofimmeter Acecuracy Test

Tost 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 ochms 19.04 18.96
50 ghms 50.06 49.94
180 ohms 190.17 189.83
2k ohms 190 ¢hms .1802k 1898k
1k ohms 1.0004k .9896k
1.9x 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 ahms 19.02k 18.98k
100k ohms 100.04k 99.98k
180k ohms 190.07k 189.93k
2000k ohms | 180k ohms 190.2k 189.8k
500k ohmis 500.3k 499.7k
1.9M ohms 1900.9k 1899.1k
20M ohms 1.9M ahms 1.904M 1.896M
5M ohms 5.008M 4.992M
10M ohms 10.016M 9.9684M
MULTIMETER
hp 34&6A
r S OL/_ﬁ “REUISTANCE
| = DECADE
80X
anpuunn rannnon e

PFNEN RFRISTONS, » 005 %

tay BE SUBSTITUTED.

USE SHORY LEADS.

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

3438~ b-abi0

Figure 4-8. Ohms Accuracy Test

Performance Tests

4.32. AC Normel 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 :l

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
S381A).

4-35. Test Procedure. Do the following:

a. With the 3466A not connected to any test equip-
ment at this time, conncct 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.

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

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

¢. Connect a short across the 3466A V and COM in-
put terminals. Notc 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 MOOEL S200A

otobDooOD O
oanapo 0

O000O0

MULTIMETER
hp S466A

[ ]

000000 0000000d o

Figure 4-9. AC Normal Mode Rejaction Test
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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 Norma) 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 10 20020uS5).

4.36. AC Common Made Rejection Test (CMRRB)

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 freguencies applied
simultaneously to the input 1erminals. The CMRR for-
mula is as follows:

CMRR (dB)=

RMS AC Interfering Vohagc:l

20 Log
10 [ Change in ACV reading

4-38. Equipment Required. The AC Calibrator (Fluke
Mode! 5200A) and the Electronic Counter (-hp- Model
S381A).

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 battery
powered) for the AC Common Muode Rejec-
tion Trest.

Mode! 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 50Hz 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 10 200204S).

¢. 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: 166504S to 16683,S).

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

DC CMRR (dB)=

DC hterfering Volinge ]

20 Log
0 [ Change in D€V reading

AC CALIBRATOA
FLUKE MODEL S200A

goopoopDo 0O

L'INE
(0COCO DODBRoOR

MULTIMETER
hp 3466A

=

noooo O
IK 1%
O00O0OO0 —3ay » VW
v
COUNTER
. hp 5381A . d
i 3 |
0 B
\o L
34084—4-10

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

4-43. Test Procedure. Make sure the 3466A is ac
powered, not battery powcered, 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. Sct the 3466A to the de volts function and the 20mV

Performance Tests

range.

b. Conncct a 1k ohm resistor between the 3466A's V
and COM input terminals (sece Figure 4-11). Note the
reading on the dispiay.

¢. Turn the DC Standard’s output off. Thent connect
the DC Standard to the J466A 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 rcading noted in step b. This venfies a DC Com-
mon Mode Rejection ratio of less than or equal to 140dB.

aan
[»]a]a]s]
[a]a]a]
aan

e | ]

MWL TIMETER
hp 3466A

000000 0oo0ocod o

1K

34080411

—

Figure 4-11. BC Common Mode Rejection Test
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ABBREVIATED PERFORMANCE TEST CARD

Hewlett-Packard Model 3466A Multimeter

Seriat No. Test Performed By
Date

34664 Input 3466A Renge High Limit Reading Low Limit Tost Pass Test Fall

DC Voltmater Accuracy Test [Paragraph 4-11]

Zero Adj. 20mV

+19mvVv 20mvV +18.013mV +18.988mV

- 180mV 200mV -190.10mV ~189.90mV

+1.9v raYj +1.8007V +1.8893v

+ 19V 20v +19.007Vv + 18.993V

-18Vv 20v -19.007v -18.993v

+ 190V 200V +190.07Vv +189.93Vv

+ 1000V 1200V + 1000.7Vv +999.4v

AL Ve)umatar Accusacy Test (Parngraph 4-14)

20mV,20Hz 200mvV 20.90mV 19.10mV

1.9V, 100kHz FAY 1.9530V 1.8470V

2V.200Hz2 20V 2.026V 1.974V

2V,10kH2 20v 2.026V 1.974V

19V,200Hz 20V 19.0772v 18.923V

19V, 10kHz 20V 19.077v 18.923Vv

19V, 100kHz 20V 19.530V 18.470V

190V, 20R2 200V 194 .30V 185.70V

200V, 10kHz 1200V 202.6Vv 197.4Vv

Trua RMS Voltmeter Accuracy Test (Faragraph 4-17)

20mV, 20kHz2 200mV 29.37mV 27.20mV

20V,20kHz 20V 28.84V 27.92v

20V,100kHz 200V 30.85V 25.72v

OC Ammaeter Accuracy Vest (Paragraph 4-20)

1004 200uA 100.09,xA 99.91,.A

1mA 2mA 1.0009mA .8891mA

10mA Z0mA 10.009mA 9.991mA

100mA 200mA 100.17mA 99.83mA

800MA 2000mA 804.2mA 795.8mA

Dhmmeter Accurscy Tes! (Paragraph 4-29)

Zero Adj. 20 ohms

19 ohms 20 ohms 19.017 18.983

190 ohms 200 ohms 190.17 189.83

1.8k ochms 2k ohms 1.9007k 1.8993k

19k ohms 20k ohms 19.007k 18.993k

190k ohms 200k ohms 180.07k 189.93k

1.9M ohms 2000k ohms 1900.9k 1899.1k

10M ohms 20M ohms 10.016M 9.984M
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PERFORMANCE TEST CARD

Hewlett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date
3456A Input J46EA Range Hiph Limit Low Limit Test Pass Test Fail
DC Voltmeter Accuracy Vest (Paragraph 4-11}
Zero Adj. 20mV
Zero Adj. 20mV
-1mv 20mv -1.004mV -.0997mV
-5mV 20mVv - 5.006mV -4.995mV
+10mV 20mV +10.008mv +9.992mV
+19mv 20myv +19.013mV + 18.988mV
+19mV 200mV +19.03mV +18.97mV
+50mV 200mV +50.04mV +49.96mV
- 100mV 200mv -100.06mV -959.94mV
-180mv 200mV -190.10mvV - 189.90mV
-190mV 2v -.1902v -.1898V
- 500V 2v -.5003Vv -.4998V
+ 1.0V 2v + 1.0004V +.9996V
+ 1.9V 2V +1.8007V +1.8993V
+ 1.9V 20V +1.902v +1.898V
+ 5.0V 20v +5.003V +4.998V
-10V 20V -10.004V -9.8996V
-19v 20V -19.007V - 18.993V
+ 19V 20V +19.007V +1B.993V
-19v 200V -19.02v -18.98BV
-50V 200V -50.03V -49.98V
+ 100V 200V +100.04V +99.96V
+ 190V 200V +180.07V + 189.93V
+ 1000V 1200V +1000.7V +999 4V
AC Voltmetar Accursey Test [Paragraph 4-14)
20mV,20H7 200mv 20.890mV 19.10mV
20mV,20kHz2 200mv 20.60mV 19.40mV
20mV,50Hz 200mV 20.26mV 19.74mvV
50mV, 100kHz2 200mvV 52.50mV 47.50mV
50mV, 10kHz 200mV 50.35mV 49.65mV
50mV.30H: 200mV 50.80mV 49.20mV
100mV, 20Hz 200mV 102.50mvV 97.50mvV
100mV, 20kHz 200mv 101.40mV 98.50mV
100mV,50Hz 200mV 100.50mV 99.50mV
.19V, 30Kz 200mV 192.20mV 187.80mV
.2V,30H2 2v .2050V .1950V
1.9V, 100kHz 2v 1.9530V 1.8470V
1V,20kHz 2V 1.0050V 9950V
2V,20H2 20V 2.090V 1.910V
2V, 200Hz 20V 2,026V 1.974v
2V,30Hz ov 2.050V 1.950V
2V,50Hz2 20V 2.026V 1.974V
2V,10kHz 20V 2.026V 1.974V
SV.10kHz 20V 5.035Vv 4.965V
BV, 20kHz 20V 5.090V 4.9710V
19V, 200Hz 20V 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, 10kH2 1200V 1005.0V 995.0vV
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PERFORMANCE TEST CARD

Hewlett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date

3486A laput J48EA Range Righ Limit Reading Low Limit Yast Pasa Test Fal

Trua AMS Voitmater Accuracy Test (Paragragh 4-17)

20mV, 20kHz 200mV 29.37mV 27.20mV

6OmV,50Hz2 200mV 72.21mV 69.20mV

100mV, 20kHz 200mV 143.63mV 139.20mV

.2V,100kHz 2V .3085V 2572V

.5V,30Hz 2V 7220V 6920V

1V, 10kHz. 2V 1.4363V 1.3920V

2V,20Hz 20v 2.937v 2.720V

6V,50Rz 20V 7.221V 6.920V

10V.20kHx 20V 14.363V 13.920V

20V, 100kHz 200V 30.85V 25.72v

80V,30Hz 200V 72.21V 69.20V

100V, 10kHz 200V 143.63V 139.20V

OC Ammeter Accuracy Test Pasagraph 4-200)

10uA 200pA 10.03,A 9.97.A

SOuA 200.A 60.06,A 49.95,A

100pA 200pA 100.09pA 99.91,A

ImA 2mA 1003mA .0997mA

.bmA 2mA .5006mA .4995mA

1mA 2mA 1,0009mA .8991mA

imA 20mA 1.003mA .997mA

5mA20 mA §.006mA 4.996mA

10mA 20mA 10.009mA 9.991mA :

10mA 200mA 10.04mA 9.997mA

BOMA 200mA 60.10mA 49.91mA

100mA 200mA 100.17mA - 99.83mA R

1COmA 2000mA 100.7mA [ 99.3nA =

500mA 2000mA 6502.7mA - 497.3mA

800MA 2000mA B804.2mA - 795.8mA

AC Ammater Accuracy Test Parwgraph 4-23)

204A, 100H2 200uA 20.63,A 19.47,A

.2mA, 100Hz 2mA .2063mA .1947mA

2mA, 100H? 20mA 2.053mA 1.947mA

20mA 200mA 20.63mA 19.47mA

50mA 200mA 60.BOmA 49.20mA

100mA 200mA 101.25mA 98.75mA

200mA 2000mA 205.3mA 194.7mA

500mA 2000mA §08.0mA 492.0mA

1000mA 2000mA 1014.0mA 9686.0mA

Trua AMS Ammeter Accuracy Test (Paragraph 4-28)

2V, 100Hz 200.A 29.22pA 26.78uA

20V,30H2 2mA .2948mA .2703mA

20V, 100Hz 20mA 2.948mA 2.703mA
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PERFORMANCE TEST CARD

Hewlett-Packard Mode! 3466A Multimeter

Serial No. Test Performed By
Date

J466A lnpat 346EA Rampe High Lismnit Reading Low Limit Test Pass Test Fail

Ohmmeter Accuracy Test (Paragraph 4-29)

Zeto Adj. 20 ohms

1 ohm 20 ohms t.003 .997

10 ohms 20 ohms 10.010 9.880

19 ohms 20 ohms 19.012 18.983

19 ohms 200 ohms 18.04 18.96

BO ohms 200 ohms 50.06 45.94

190 ohms 200 ohms 190.17 189.83

190 ohms 2k ohms .1802k .1898k%

1k ohms 2k ohms 1.0004k .9996k

1.9k ohms 2k ohms 1.9007k 1.8983k

1.9k ohms 20k ohms 1.902k 1.898k

S5k ohms 20k ohms 5.003k 4,998k

19k ohms 20k ohms 19.007k 18.983%

19k ohms 200k ohms 19.02« 18.98k

100k ohms 200k ohms 100.04k 99.96k

190k ohms 200k ohms 190.07k 189.93k

190k ohms 2000k ohms 190.2k 189.8k

500k ohms 2000k ohms 600.3k 499.7k —

1.9M ohms 2000k ohms 1900.9k 1899.1k

1.9M ohms 20M ohms 1.804M 1.896M

5M ohms 20M ohms 5.009M 4.992M

10M ohms 20M ohms 10.016M 9.984M
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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.

5.3. EQUIPMENT REQUIRED

§-4. The required test equipment (o 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 J466A.

| WARNING I

The adjustment procedures are (0 be per-
Jormed only by service-trained personnel who
are aware of the hazurds involved. To avoid
electricul shock, do nor performt uny ad-
Justments unless you are gqualified to do so.

ECAU‘HON§

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

;CAUIION 3

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. 1t is also suggested 10 use anti-static
bench and floor mats.

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

3. Use a soldering iron with a grounded 1ip.

Tahle 5-1. Required Test Equipment

lastrument Type

Required Characteristics

Reconwranded Model

DC Voltage Standard

Output: 1mV to 1000V
Accuracy: £0.02%

Systron Donner
Model M107

AC Calibrator

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

Fluke Model 5200A

DC Power Supply

Output Voltage: 10V
Output Current: 1A

-hp- Model 6294A

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

Resistor

1 ohm +0.02%

General Radio
1440-9601

5-1
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5-7, 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.

¢. 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
1o the main printed circuit assembly by a 9
lead cable. To avoid possible damage to the
cable, remove 1he top shell slowly.

If the battery cable is disconnected, the 3466A
will not operare 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. 1f
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 or. 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 {or ac power operation
(not battery) for the adjyustment procedures. Also make
surc the 3466A has been warmed up for at least 15
minutes before doing any adjustments. The adjustments
shouid be performed in the following order.

(D) <7V Powar Supply Adjustment (R717)
Battery Cherger Voltage Adjustment (R818)
@ Input Amplifier Zero Adjustment (R152)

5-2
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Post Amplifier Zero Adjustment (R205)

19k ohms Adjustmant (R316)

19 ohms Adjustment (R826/R40E)

10M ohms Adjustment (R§28)

18V DC Adjustment (RED2)

2V DC Zero Offset Adjustment {R118°/R118°)
Zero Input DC Adjustment {R134)

19V AC, 200Hz Adjustmem (R303)

1.8V AC, 200Hz2 Adjustment (R302)

18V AC, 10kHz Adjustment (R102)

1.8V AC, 10kHz Adjustment (C102)

OPREEG® O0RPEGO

100kHz Frequency Response Adjustment {R717)
1A DC Adjustment (RBEQ)
515 (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
to the 3466A’s +7V Lest pad (sce Figure 5-2).

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

¢. 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 Voltege

-7V ~6.9V to -~ 7.1V

-2.5v ~2.3V o - 2.7V (Substrats)
+6.3V +5.6V to +7.5V (V Bat}
+5V +58V to +5.65V {Reference)

5-18. Battery Charge Voltage Adjustment {R818)

NOTE

The Battery Charger Vollage 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. Disconpect the ac power line cord from the 3466A.

b. Lift one end of fuse F80! 1o open the battery circuir.

¢. 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 RBIS8 for a 7.2V reading on the test meter.
f. Replace fuse F801.
5:21. (2) Input Amplifier and (3) Post Amplifier Zero
Adjustments (R152 and R2D5)

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.

c. Connect the test multimeter to jumper J101.

d. Adjust R152 for a OV + 100xV rcading on the test
mcter.

¢. Connect the test multimeter to jumper 1201,

f. Adjust R20S for a OV #2004V reading on the test
meter.

g. Disconnect the test meter from the instrument.
5-24.(8) 13k ohms, (&) 19 ohms, and (§) 10M ohms
Adjustments (R416, R326/R406, and R428)

5-25. Equipment Required. The Resistor Decade Box
(General Radio Model 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 range.

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

¢. 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.

. Disconnect the Decade Resistor Box from the
3466A.

5:27. (7) 13V DC Adjustment (RB02)

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 10
calibrate the 3466A. The **Coarse’' adjustment is only
performed if U600, CR600, or associated components are
replaced or if the “Fine’’ adjustment is out of range.

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

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

a. Set the 3466A 1o the de volts function and the 20V
range.

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

c. Connect the DC Standard 10 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 §-32. If unable
to adjust to + 19.000V, disconnect the DC Standard and
continue with the next paragraph (5-31).
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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 IMS5, if previously
removed.

¢. Make sure the 3466A is in the de¢ 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 §-3 (}9V 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.

§-32. 2V DC Zero QOffset 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. Sct the 3466A to the dc volts function and the 2V
range.

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

c. Note the reading on the 3466A display. If the
reading is .0000V, continue with paragraph 5-34. 1f not,
continue with step d.

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

NOTE

R118* and RI20* are factory selected com-
ponents and may not be installed in the
Multimeter (Al assembly).

54
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Table §-3. 19V DC Coarse Adjustment

34B6A Raading Jumper (UM) Configuratica
1 2 3 a4 5
16.900 to0 17.010 0 0 0 O ©
17.011 to 17.068 0o 0 0 o0 1
17.067 w0 17.124 0o 0 o0 1 O
17.125 10 17.182 0O 0 0 1 1
17.1B3 to 17.240 0 0 1 0 O
17.241 10 17.292 0o 0 1t 0 1
17.293 10 17.360 o O 1 1 ©
17.361 10 17.419 o 0 1 1 1
17.420 t0 17.479 6 1 0 0 O
17.4B0 10 17.539 o 1 0 0 1
17.540 to 17.600 0o 1 0o 1 o
17.601 to 17.663 60 1 0 1 1
17.664 10 17.724 o 1 1 0 ©
17.72S w0 17.787 c 1 1 0 1
17.788 to 17.850 o 1 t 1 0O
17.851 10 17.913 o T 1
17.914 10 17.977 i 0 0 © 0O
17.978 10 18.041 1 0 0 O 1
1B.042 10 18.108 t 0 0 1 O
18.106 10 18.172 1 0 O 1 1
18.173 10 1B.236 i 0 1 0 ©
18.237 10 18.303 1 0 1 O 1
18.303 10 18.370 1 o 1 1 0
18.371 10 18.437 1 0 1 1 1
18.438 to 18.503 1 1 0 o O
18.504 w0 1B.572 1 1 O O =1
18.573 o0 18.640 1 1 o 1 0
18.641 o 18.709 1 1 0o 1 1
18.710 10 18.779 1 1 1 0 O
18.780 to 18.840 1 1 L ¢ R |
18.841 10 18.919 1 1 1 1 O
18.920 10 19.000 1 1 1 1 1
1 = Sumper ln {Shorted)
0=Jumper Out (Open}
*Exsmple:
If the reading in 5-31-e is 17.790. the jumper
configuration is 01110.
o [ ] 5
m 4
m 3
r—\ 2
o o !

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 sclect the appropriate R118¢
and R120* resistors 10 bring the 3466A rcading to .0000V.

g- Once the new values of RI18* and R120* are in-
stalled, repcat steps a, b, and c.
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Table 5-4. R11B" and R120° Selection

3366A Reading R11B" R120°* ‘Ap- Part Numbar
2 +.0002 93.1k open 06398-45256
= +.0001 187% open 0698-0077
= -.0001 open 1B7x 0698-0077
= -~ .0002 open 93.1k 0698-4525

5-3. (B) Zero Input DC Adjustment (R134)
5-35. Adjusimcent Procedure. Do the following:

a. Set the 3466A 1o the de volts function and the 20mV
range.

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

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

5.36. (§) 13V AC 200Hz and 1.9V AC 200Hz
Adjustments [R303 and R302)

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

5-38. Adjustment Proccdure. The following procedure
calibrates the 3466As ac volts function. Do the following:

a. Sct the 3466A 1o the ae volts function and the 20V
range.

b. Sct the AC Calibrator for a 19.000V, 200H7 out-
put and connect it 1o the 3466A V and COM input ter-
minals, as shown in Figure 4-2 (see Scction 1V).

c. 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. (0 Aand Q0 B True RMS Converter
Adjustments (R308/R3089)

5-40. Perform these adiustment only if the AS assembly
is installed in the 1466A in place of U300. The A4
assembly must be rcmoved from the Multimeter and
reconnected to the Al assembly using the Service Cable
(03466-61601), to do the adjustments.
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5-41. Equipment Required. The DC Standard (Systron
Donner Model M107).

542. Adjustment Procedure. The following adjustment
procedurc is only used to adjust the AS assembly, Do the
following:

a. Locate and then center R308 and R309.

b. Set the 3466A 10 the dc + ac volts function and
the 20V range.

¢. Set the DC Standard for a + 1.9000V dc output and
connect it 10 the 3466A°s V and COM input terminals.

d. Note the reading on the 3466A disptay.
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 rcading previously noted
in step h (£5 counus).

k. Repeat steps b through t until both R308 and R309
adjustiments are corrcct,

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

5-43. @ 19V AC 10KHz and
Adjustments (R102 and C102}

1.9V AC 10kh:

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

5-45. Adjusiment 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. Sct 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).

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

d. Sect 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 10 the ac volis 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 10 the 20V range.

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

. 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 [ until the numerical values
of the readings are the same without adjusting C202.

h. Disconnect the AC Calibrator rom the 3466A.

5-49. 1A DC Adjustment (R660)

5-80. Equipment Required. The lollowing equipment is
required to do the test.

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

(General Radio No. 1440-9601)
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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 } ohm +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 3J466A
display.

f. Remove the test equipment from the 3466A. This
comnpletes 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 cach which can also be substituted by
jumper wires (i.c., shorts).

~LINE CONNECTIONS
) o  OAMAD [ 0  OAMNO

(2% % %"} [+ o o ] OANWO
SVNVO [ ]
86-106 ~V 190-233 ~V

oV [ oW o o
oM O [ [ o oAAMAO
oA -] -]
104 -t27 ~V 208-250~V
RESISTORS ARE LOCATED
NEAR ~RECEPTACLE

Figure 5-1. Line Voltage Configuration
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SECTION VI
REPLACEABLE PARTS

g-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 appcatrs.

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. Miscellancous parts are [isted 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

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.
6-7.

NON-LISTED PARTS
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.

6-8B. 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, e.g., 4,, or A with a number suscription, e.g.,
Ayg. 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.

Table 6-1. Standard Ahbreviations

ABBREVIATIONS
Ag .. . whver Hz . ey leycielal per econdl NPO | . . Pegatve pOUtwe Feve B . . - whede
AS Slumanum Imu umpnuue caeticient)y SPDY . snghepole doohie thow
. .emperelsy 10 ., . ..... . de disoeter Nt Sy - 109 SPST .. pegle poe wngie i ow
Au .. .pcd  wmpe . . .umpregnated MO .. ..., ot separ stely replacesbly
wned | .« . incandeszent Ya . L.l . Lantalum
[ capacitor  ws Cimummeniadd S L. . L L. L. ohenlst  YC, nmm coet huvent
car .. Cofmmut obd ... L..L..-. order by descniption Ty .. ... L AN thonide
coel rodllicwat &1 ... ... ... Ridohm(sd = 10°dchme DO ..... . ...o...... T T R ‘ooghe
com ... common  RRE ..., ... . kdoheriz = 10° hevis ol olerance
comp . . ComposHion | EE LRI pesk MWD L. Ll L . e Mntrey
OO o a v e absiit abesiiaE. v o1 copmettion L ... ... oiiisiaela. Indueyar pA .......L.LlL0 oLl pwoamperalsy YSYR | ... ... W avustor
N GAdor apy B .. ... ... e . Ereved carcudl
o . .ceposiled Jog. . lopetithee taow  BF ... ........ . picalaedts) 10 tarsch V. . . L . vt
DPOY | double-pol douwble-thvon BIY i pugk iwerse vOItags  wacw mec m\ag vollage
oPsT doubie pole ungly Uwow  MmA mikampecelsy = 'Ualmpun Y A eatof wver. ... . LLlL. ouae. . vdle
MR L L, megahertr = 10%ibecy Dot ... ... ... ... ... pontionlt)  wkowr » Geract Current mixlimg vohage
slect Ledecwetyne MY ... ... megonodst - 10"8ahms poly . ... il polystyrane
ancap encagudated  mee Hm P | L L L Y - - potentiorretsr W . ... i e wati(g)
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Replaceable Parts

6-10. PROPRIETARY PARTS

6-11. hems marked by a dagger (1) in the reference
designator column are available only for repair and ser-
vice of Hewlett-Packard instruments.

Table 6-2. Code List of Manufscturers

Mir No.

Mancfachwrers iame

Address

o121
01295
03888
04713
178586
19701
24546
26654
27014
28480
3L585
32997
56289
72136
74870
75042
75818
84411
95276
88291

Allen-Bradiey Co.

Texas insty Inc Semicond Cmpm Div
K D | Pyrofilm Corp

Motorole Semiconductor Products
Silicomix Inc

Mepco/Blectra Corp

Coming Glass Works {Bradford)
Varadyne inc

National Semiconductor Comp
Hewlent-Packard Co Corporate Hq
RCA Corp Sokd State Div

Boums Inc Trimpot Prod Div
Sprague Bectric Co

Electro Motive Corp

Johnson € F Co

TRW Inc Philadelphia Div
Litelfuse, Inc

TRW Capacitor Div

Vitramon inc

Seatectro Corp

Milwsukee, W1 63204
Dallas. TX 75222
Whippany, NJ 07981
Phoenix, AZ BSDOB
Senta Clera, CA 95054
Mineral Wells, TX 76067
Bradiord, PA  18701%
Sama Monica, CA 90404
Sema Clara, CA 95051
Palo Allo, CA 894304
Somervifie. NJ
Riversige, CA 92607
North Adams, MA 01247
Florence, SC 06226
Wasecas, MN 56083
Philsdeiphia, PA 19108
Des Pialnes, IL 60016
Ogallals, NE 69153
Bridgepont, CT 06601
Mamaroneck, NY 10544
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Table 6-3. Replaceable Parts

Replaceable Parts

_

Reference HP Part |c Q £ Mfr
. : ription fr Part Number
Designation | Number (D ty Descript Code M¢r Part Numbe
At DML~ 6677 | @ t PC ASGENMBLY 1 MNYRER 26400 03446663577
0A36L-46516 | & 1 PC ASSYMDLY! HDTHER (1716A01031 YO 20400 Q4LL-0431b
1716A411440)
BAALL~64301 | B t PC ASGEMDLY 1 MOVHIR (1714AA01830 AND 2400 03466-66301
DELOW)

a1c10¢ 016D—-4b02 3 t CAPACITODR-FXD .1UF e-{0% 4£3DUDL 20400 Dl1a0~a&02
AIC101 D160 -A76) 9 1 CAFACITDR FXD X2DPF36VOC CER €846 Q1uD-4941
a1C102 0v21-D127 1] 1 CAPACYITOR-U TRHR-AIR 2.1-13.30F IS0V 74970 1RY-05085- 020
aA1C1 0% 016101739 2 1 CAPAGITOR FXD .20UF »~10% ISUDC TA 36209 130D 24X 203542
AtClbA 01602942 ? t CAPACITOR-FXD 3ISI'F ¢~2X 2KUVACIRHG) PORC B2TS VYAI1C3940C
a1C107 01460-4622 8 3 CAPARITOR FXD ,1UF »Q0--2DX 1Q0VDL CER 26434 2130YTVI106R1 042
atC1e0 b160—aX)g 1 t CAPACLITOR-FXD I3DPY e=1X SO0OVDS RMICA 204890 di16d-4310
arCi109 8160-3622 8 CaPACITOR-FXO . 1UYr +QH -20% 100UDL CRR POLZA 2120YSVIDMN D4XZ
at1CL10 2160-22D4 Q 2 CAPACLYOR=FXD 100 +-3X JOOVUDL NICA 26440 b160~22D4
AlC1l1a b160- 0763 2 1 CAPACITOR-FXD Irf »—10¥ 30OVDC MICA 2ansad 0140-0763
ALCl12 D140-D162 -] 1 CAPACITOR~FXD .822UTr «-t0X Z200UDC POLYE 20400 D1&40~8182
[ $tARY] D140-4064 7 1 CAPAITOR -FXD 1020PF »-'S% 100yDC CER 20408 01460-4001
ALC11S 0183-0229 7 t CAPACLYDOR-FXD J3UFe—108X (OUDC TA S6289 150D3X3IXPD10D2
alC1is B160-3047 7 [ CAPACITOR -FXD .01 <180-0X% SDVOLC CER 20400 0140--3047
a1C117 016p—3141 9 1 CAPACITOR FXp .DLSUF e-20% 28vbL 20400 o160-314)
aiC119 0130-0012 3 1 CAPACITOR—FXD .DILF »-26X 1KVDOC CER 542609 CD2XA10 31 AINGXB
ai1L202 0121-0451 3 1 CAFPACITIIR -V TRAR -4IR 1.7--11PF 1790 74970 167 -01Db—-D26
a1C204 0 160-226) 1 \ CAPACITOR-FXD 10PF 500V 20460 0160--2263
ALLCID s1Qo-e102 3 1 CAPACIYOR-FXD 4.7UF+-t0X 33VDC Ta 14209 150D475X9D 3502
a1 30% 0100 -02%1 3 &6 CAPACTITOR -FXD 1UF¢ -10X ISVDC Ya 36209 15001 03%X9015A2
AICM2 0t60~0291 k| CAPATTTOR-FXD fUF+-10X JBUDLC TA 54789 {50DIDIXPOITAR
AlICA02 0160-4%38 9 CAFACITOR -FXD .\UF *+-1D0X Z30VDC POLYP 204D 0160-4738
At Cabd 0140-2199 2 CAPACITOR--FXp 30PF +—3X 300VDC MICA 2Baed 0140-219%
A1C400 U140-0320 7 1 CAFACIT(R-FXD .J3UF »-18X 160UDC POLYE 8441y E63UWITATIW
A1T4LD 0180--0210 3 t CAPACYTVOR-FXDB J.JUF+-20% 13VDC YA 36209 IHODIISAOD 15a2
aLcC200 0160-205% 9 1 CAPACITOR-FXD . 61UF +030--23% 100UDE CER 28400 0160 -20%3
AL701 019024691 3 t CAPACLYOR -FXD 470UF¢75-10X (LVDE AL w.209 BOAD4GTI?2HOLALDY 7
ALC7D2 014640-3047 9 CATACL{TCR-FXD .81UF »100--4X SO0VDC LER 204130 0160 -3JV47
ALLC703 A1R0-2438 & 1 CArAC1TOR-FXD 220UF+72S-10X 33SUDC AL 54,209 S00D227H03IJ0r7
ALC705 0100~ #1506 ? 1 CAPACTTOR FXD 470 +X0- §0X DO,YDC Al TRan0 0100 250b
ALCYIVS Ot4D -1V 3 1 CA'ACYIOR -FXD TODPF o-BZ IpOVDC MILA 72138 DHISTI0L SOZ0DWVACR
a1C767 a10€-0291 3 CAPACITOR -FXD 1UY ¢--10X 3SUDC TA 36269 130D105X2033A2
A1C708 a16b~3200 4 1 CAPACITUR-FXD 3IZDFF +—5% 300VDC HICA 28400 0146- 2200
A1L709 01110 - 029t R} CAPAGITNR FXD 1L+ -10X IAyYOL Th 36209 1S$6D1 05XV ICA2
A1C210 Q1B -0 L & 1 CAFAGETOR f XD 22UF+~-t0X 15VDC VA SL2O0Y LUODP26X?0 1502
a1C711 p180-0271 3 CAPACITOR -FXD {UF ¢+—10%X 3IJVDC TA 346289 13001 03X9033R2
ALICRIDL 190t ~037¢ [y 4 DIODEL GEN PRP ISV S0MA DO-3Y 28469 1981-3374
AI1CR10Y 1901-0376 [S DIODE GEN PRP ISV TJ0HA DO-~3IT 28400 1901-837¢
AtCRI0A 1906-0100 4 1 DIOBL DUAL ISV S0nA 170864 oPAD 1ed
ALCRLDb 1901 -0040 1 23 DIDDE-SMITCHING 30V S0Na NS SO-33% 26400 1901-0040
aiCa108 1901-0040 1 DIDDL~SHITCHING 30V SOMA 2NO DD-3S 20400 1901-8040
AICRELD 1961-0376& [ DIODE- CCN PRP 3I9W J0HA DO--33 204080 1981-1376
ALCRI12 1901-0376 [ DIDDL-CEN PRP 3TV S0MA DD-33 29480 1701-03746
ALCR1IT 1901 -0040 1 DIODE- SYIYCHINL IOV JI0MA TNS DO-1S 28400 19819040
ALCELLA 1901~0040 1 DIQDE~SHITQUMING 3EV JoNA 2N5 DO-3T 20460 1901=-0040
ALCRILT 1901-Da4t 1 DIOBE~GUITCHING 30V 30MA 289 DO-3S 20404 190t-004D0
AICRI1¢ 1901-0040 1 DIQDF- SWITLHING 30V 30MA 2NG D039 20400 1981--0840
ATCRITD 1902-0047 2 1 DIDDE -ZNR 4.19¢ 3Z DO-3I5 PO=,. 4l 2a490 1702-D049
AICRE2E 1901-004D 1 DIODE- SHITCRING 30V 30MA 2N5 D033 284080 1901~0040
A1CR122 1901-0D029 &6 7 DIDDE -PWR RECTY ADOV 730ma DD -27 268480 1901~D029
AICRL2S 120t-D040 1 DIODE~SUIYCHING 30V J0ma NS DO-35 2D480 120t-0040
AICR124 1901-0040 1 RDIODE-SUITEHING 30V S0MA 2N9 DO~T3 26460 1901-0040
AICRI2A 19023171 7 J DIODE-ING 11V SX DC-33 PD=,2d TC=+¢, 042X 28400 1902-3171
AICR1IZY 1901~0040 1 DIDDE ~SWITCHING 30V SO0MA PNS DD-IS 284806 1901-D040
AICR40D 1901-4040 1 DIODE-SUWITCHING 30V BO0MA 284S DO-IY 28400 1901-0040
ALCR4A02 te0t-0440 b DIODE~-SWITCHING J0V SONA 2NS DO-35 28480 1901-06406
A1CRADA 1901-00468 1 DIDDE-SMITCHING IOV SdMa 280 DO-X5 20480 1901~-0040
AICRAaRA t902-31721 7 DIDDE~2INR 11y 35X DO~33 PO=, AW TOme, 062X 20480 1902-3171
A1CR4ADD 1902-3171 7 DIODL—ZMR {1V SZ DD-3I5 PD=.42 TC=+, 042Z 204B90 1202-2171
AICRALEG 1901-0049 t DIODE-GWITCKRING 30V 30mA 2NS8 DO--32 28480 19201~D040
ALCRAOD 1902-0%728 6 1 DICDE-INR 4.9V AX TG-92 TC=s.D02X 27014 Ln329
ALCRESD 190&6-0096 7 1 DIDDE-FM BRDG 200V 2A 04713 MDAZ02
a1CR701 1901-0029 é DIODE-PWR RECY 600V 730Ma DO-29 20480 19D1-D0D29
ALICR702 1901-D02% 'S DIDDE -PWR RECT 420V 7350Ma DO-29%9 28460 19D1-0029
Al1CR703 1901-0029 & DIODE-PUR RECY 460V 730mA DO~29 28440 1901-po29
AICR7D4 1961-0029 & DIDDE~PUR RECT 600V 73Dt DO-29 28480 1701-0629

See introduction to this section {or ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceahle Parts {Cont'd}

Model 3466A

Reference HP Part |[c Q .o Mfr

- p Descri fr Pa
Designation | Number |p| Ut ption Code Mfr Part Number
ALCR7DS 1981-0029 .3 DIODE -Puk RECYT A0V 730MA DD-27 20400 1701-0029
AICE?204 19403 ~p029 & DIODT -PUR RECT 400V 730MA. DD-29 20400 1901 -D029
H63CI207 19D3 -203D 3 2 DIDDE -SHITCIIING DOV 200MA TNG DD-35 26200 190108350
61CH708 1901-00358 3 DIDDE- EWITCHING 60V Z266MA 2NS DO-33 204640 1901~0035D
AiF761 2110-0316 [ 1 FUSE .123A 250V TR 1t.25%.2S5 UL 2048¢ 21185318
ALY162 12514920 3 1 CONNCCTOR 25-PIN £ POST YYPE 28480 1251-4920
A11700 1253-440) 7 2 CONNECTOR 1D-PIN N POSY TYPE 20488 1751-4441
A13705 1251-4743 2 1 CONNICYOR-AC PUR WP-9 MALE REC-FLL YIRMNW 20480 12%51-4743
AINTIDN0 24%0+-1247 a 1 RELAY-REED 1A 14 200VDL 4VUDC-COIL 2va 20480 01490-1247
AlT163 16340071 7 & TRANSTOTOR NN SI PO=30Q0MM FT=200MHZ 28460 1854-0071
AlQ1a1 1055-045% 9 1 TRANSISTOR~JIFET DUAL N:LHAN TO~7)1 284890 1 855-6469
AtQ1ibD2 13%3~0884 2 3 TRANGISTOR PN E1 PD=310MY FT=AQNHZ 27014 2ZN3087
A1010R3 1854-D071 7 TYRANGISYOR NPN S PDB=300HW FY=2D0MHI 28a0 1054-0071
A1Qtos 1634~002% = 1 TRANSISTOR NPN 2N3439 EX TD-5 PD=1u 31503 NXA39
AI(AS 10358270 D bd TRANSISTNR J FET N-CitaN D MODE TO-72 &1 2D4BY 1655-0270
A1Q1a7 $ 935-0270 D TRANSISTOR J-FCY N-CHAN D -MODL TO-92 81 204RD 1855-0270
[.32-181 1} 1634-0071 7 TRANGTISTOR NPN SI PD=3DO0MM FT=200MHZ 20480 105400714
AIQI12 1 834-04071 7 TRANSIGSTOR RPN 51 pD=3IDDNMU FT=200MHZ 20n480 1D54-0b71
ALR4BD 1653~-0das 2 TRANSISTOR PNP ST PDw=310MW FT=4DMNZ 27614 2N5087
A1Q48) 18353—-0084 2 TRANSISTDR PNP SY PD=I10M4 FT=4DNHHZ 27014 ZNS8B7
a104082 1835-0308 k-1 TRANSIGTOR-JFEY DUAL N-CHAN D' MDDE 31 20480 18530308
A1G302 1934-0071 7 TRANSISTOR PN SI FOw3I0frd FT=200M412 20a60 1954-0071
a1a37o01 19054-0039 ? 1 TRANSISTOR MPHN TNIDIAS NI TQ-3% PD~td 58S 2N3053S
AlQ702 16853-00t2 ') 1 TRANZISTOR PNP 2M2904A SI YO-3% PD=HDDRN 21299 2N29BAN
aldiod BLPB-B73) 3 1 REGISYAR 1.0M .5X 1& F YCw0e-I'3 2008 oePE-0951
A1RI01 D&YB— 3493 L] 3 RESIGTOR 37.4K 1X ,100W ¥ TC=0:1-100 24546 £4a-176-Td I242-F
alR1B2 2108-3459 ? REDIVTOR~YRMR 20K tO0X C TOP -ADY 17 -IRN 32997 A27Ad 1-203
AIRID3 0 4LPB-440% A @GESISTOR 3I7.4K 1X ,125W F TCw=g+-100 24h4b C4-1/8~TD-3742-F
AIRIOS 0757~-90420 3 REGINYDR 750 1X .123W F TCO=0» 180 24346 £4-1/8~T0-751-F
A1R1D8 698 -3279 [ ] 4 RESISTOR 4.9900 12 1254 F TC=0+»-~180 PASAL CA-176-TD- A99P1-F
&IR1DY Bal3~-4003 3 2 RESIGTAOR $0 %Z .25 FC TC= 400/+3DQ 1121 €p1009
AIR111 D4YD--4495 q REGIGYOR 37.4X 1X . 1254 F TCwd+-100 24546 C4 -176-YD=-X742-F
ALRIL1X D&PB~A500 2 1 RESISTOR 37.6K 1T .1°54W F YC=0+-t410 P45a6 Ca 1/8-T0~-%242-F
ATRILEA 0683-1065 7 1 REGIGYOR 108 35X .23 CC YC=-900/¢110D 01121 Cpi1043
AIRIIS DL70 -4504 b 1 RESIATOR 42.0AK 1% .125W F YC=9»-30D RATAL C4 1/B-T0—~6982 -F
AIR11B D663~ 6275 9 B RESICYOR 2.7 Sz .254 §C TCx-~4D00/43500 0112y rn27¢s
AIR11B8a oL?8-0027 a 2 RESI1STOH 93,1 1Y .1J5W ¢ TC=Do-100 04800 PAI.33 -1/8-1D ¥Y312-F
AlR110n 1690-152% 3 2 RCSIGTOR: FIXED 107K ,DA 1/08 »8ago DL9C-1803
AlRIION pLyE~4123 3 3 RESLISTOR 499 tX ,12%M F YG=Di-100 24346 Ca 1/B8-T0-499R -F
AlRL119w DL96-4433 2 t RESIGYOR 2. 49K 1Z 1258 F YC=0e¢~400 PANAL 4-176-TB- 7491-F
AlRY1 19w 4757 -0273 q 1 REGIGTDR 3.0tk 1% .120LW F TC~0» 10D 24546 Ca 1/7D-TD-20¢1 F
ATRLIOm 2757~0280 3 1 RLSIGTOR 1K 1% .12SW F YC=D+-10D 24%A6 C4-1/6-70-1GO)-F
AR T 0757 -00N3 b » RISINTIM X 1X 170 £ Yh-pe- |00 TATAA Ca-1/0 YD 2ed1 T
A1H11%6 0757-0427 0 1 RCNIGTOR $.5X 1X 1254 T TC=02-10860 24546 CA' 1/B-10 1501~F
AJR1IPY p757-0430 5 1 RCSIDYNR 2.21K X .42%8 F TC=0s 100 243 Ca-1/0-%40:- 2211 °F
AIR1Z20e 06980077 L] RESIGTOR 93.1K 1% ,12%4 F TYC=d+-100 03000 PHEO5-1/0-TO y312-F
AVTRI 2D p6OE- 1508 3 RESISTOR: FIXED IR7N D4 1/04 2baBp DAY 1323
ALRI21 0 A4 --1025 . 1 ACSIRTYNR 1.8K 5% .5U GG TCwDeha? 0f121 L L3N ) 7o
ALR12Z B693-104) [} 1 REGIGTOR 100K 18X ¢ CC YC=0wQH2 [ R R ¥1$] HBID41
ARIZ3 DLOX~1 945 3 & RECISTOR 1DOK 3X .25W FC YC=-4D0/+100 D112} CH104S
AlR12A 0603 4735 4 10 RCSYSTYNR A7K XX .25k I'C TC=: 400/<A0D DI LB473S
AIRIZS D4LBY—~A73S 4 RESIGTOR 47K SX .25W IC TC=-400/>D00 LERY] CuaA73g
AR1IZ2E 0603-473% 4 REGQISTOR 47K 5% ,25M ¥YC YC=—ADO/V0BD [3R Y3 ] E£B4735
AlR127 0 AB3—A7TS 4 RESTISTOR A7K ST .205M FC TC=~4Da/+@00 8112y CDa%3s
AlR12B 9811-19358 b4 1 RESISTOR SAD IX 5k PW YC=0¢-20 20460 0g11-1958
A1RIZ2Y 2603~4733 4 REGISTOR 47K 5% .25W FC TC=-400/4000 61121 Cha738
AITR1IZD 06630275 v RESIOTOR 2,7 3% .25W FC 1€~ 'a00/¢300 P11 Ce276GS
ALR131 090 -4427D 3 3 RESISTOR & . 9BK tX 3334 F TC=0+-1C0 24544 CA-1/8-Td-b98]-F
AIRIZ2 D63~ 46245 3 1} RESISTDR 62DK 5% .2%94 FC YC>-0Dp/¢«90Q 138 ¥4} Cbe245
A1RY33 PEPE-447] - RESISYOR 6.9DK 31X .125W F YC=DB<-140 4346 C4--1/06~T0-6501—F
ALR134 2100-3338 1 1 RCSISTNR -TRMR 200X 310X C GIDL-ADJ 1- TRN asanp 2100-3356
ATRIZE 0L03- 1025 9 1 RCSTOTOR 1K DX ,25W FC TC=- 400/¢A8D 061121 cimioes
A1R132 2180-3003 1 1 RESISYDR-TRMR %5600 10X [ 108 ADJ 17-TRN azow? 297224-1-501
A1R1%4 0 757-D44% & 3 QEGISTOR 20X tX .3125W F YC=b+-1pd 2AN44 Ca -Y/6-~T0-2002~F
AIRISS 0683-43723 2 5] RCBISTOR 4.70 3Y ,2%3W FC TD= 400/¢760 pl1l21 Cb472S
AIR1SE 04598-08787 1 1 RESIGTDR 200K 5X .25% CC YCe-0fi0/1700 20400 06°8-8767
HIR13® 90-B750 2 2 RUSISTOR 10D 5X .25W CC TC=-a08/+300 204810 2478-8748
ALRIBN BOHBI-4728 2 RESISIOR 4.7K 5% .23 I'C TG=-40G6/47D@ 01Dy CRA72%
AIRL A2 0583-204% H 2 RESISYOR 200K B3X .2%# FC TL=-B00/+90D 0112} Ch20AS
AlLR164 0683-2045 1 RESISYOR 200K 3X .23« FC TC=-B0Q/+900 21121 CK70AS
AlR1b4 ALbD3-4738 4 RC3ISTOR A7% %X 254 FC YC=-480/4D00Q 81121 CB4733
AIRI6B 20834735 4 RESICYDR 47K Sx 204 FC YC=--400/¢A0Q bLtal CUL4223
AtR201 1737-0441 a { RESYGYOR 100 1X .12%4 F TC~De 18D 24544 cCa-1/6-Y0-1D1-F
A1R203 0698-3a58 7 1 RESISTOR 6K 11X .125W F TL=04-100 204aDo eLYB-34SD
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Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c| .. Mfr
. p cripti r Pa umber
Designation | Number |P ty Description Code Mfr Part N
AtR2aYy 2100-3470 '] 1 RC3XSTOR-TAHR %00X 1DX C TOP-ADY 17 -JAN 204D0 2100-3670
A1R267 0737-0268 1 1 RESISTOR €.09% 1X .125W F TC~0+~10D 19701 NCAC{/8--10--9691-F
AIRID0 0h70 3437 2 1 RCGISTON L33 1Y 1224 I TC=Qv -200 24544 €4:1/70-7T0-1332 -F
A1RJO1 D757-0271 2 1 REGIGTOR 124K 11X ({2%& F JC~0+~100 24540 C4—-1/8-10-17413-F
AIR3HD 2100-6500 7 1 RLSIATOR -TRHR 300X 10% € TOP ADY ) -TRW 70400 2100-p36e
A1R3D] 2100-3210 [3 2 RESYSTOR-TRMR 10X 18X C TOIM-aDY 1-TRN 28400 2108-3210
AIR3DA 04B3-273% 0 4 RESILTOA 27w 53X .2Z5W FC TC= 40D/40D0 01121 CB2733
ALRINTS &737-0471 4 t RESINIDR 162K X 1256 F YC=D+- 108 24546 CA-1/8-T0- tO2X-F
ALR3DG 067D~ 4522 b t RESISIOR 143K tX 1234 F TC=d» 100 24744 C4 -1/B~T8~-1853 F
A{R307 b499-3224 ? t RCSICYDN 4.40K 1X ,125 F TC=d+-100 24548 CA: 1/6-T0-L4DA-F
A1R404 DA?8 0754 1] 1 RESIGION JDOK .1X 123U F TL=ps+-19 26400 0690-0934
ALRADS 21003211 7 1 REDIGTOR~TRMR 1K 10X C T0P-ADIY 1-T&AN 201400 2909 3211
AtRADC 0690 -6233 7 ] REGIGTOA 49.2% (X .123U F TC=0+-10 20400 056978-8951]
AlRal 6 2120-3292 & t RESIJIOR -TRMR 5K 10X C T0P-ADI 1-TRN 20400 2100--32%2
AIRAY7 0737 -0451 (-] 1 RESISTOR 24.3X 1Y 1250 F IC=De-100D 243464 CA--1/8-10-2432 -F
AvTR410 06814735 4 RESIGYOR 47¢ SX .25U FC TC=~400/+400D 81121 CBA733
AIRALY 0690 I2bn 7 2 REBYZTOR 11.5K 1% ,128W £ YCo0e 100 24546 C4 1/8--T8-1132~F
AR 0663 -4735 4 RCSISIDR 47X Sx .25 FC TC=-40D/+010D 0 121 Cla73n
AIRAZY 0757 -0277 8 ] REGIGTIBA 4%.% 1X (1230 F TC=0»-108¢ 74546 C4-1/8-T0-4992-F
A1LRA23 6 6£3~1635 3 4 RESISTDR th 3X .25 FC TC=-000/+980 01t21 Cpiox3
AIRAZ4 0737-D4190 1 1 RESISIDR 301 1X ,135W@ F TC=Ds -100 243544 C4 1/8-Te-301R-F
ALRES 0698 -24470 3 REGIGIDR &6.9I¢ X .105d F TC=@v—-109Q 24540 Ca 1/8~TO0~b6901~F
ATRA2G D727 -D472 p) 2 RESISTOR 2DOK t3: .123W F TC=Dv-136 24546 Ce-1/6--T10-2003- F
A1RA208 2100-3214 ] 1 RESINTDR--TRAR 100K 10X C YOP-ADY { TRNM 104a0 2100-3214
ALR&JO DGRI-A725 2 RCAC(ITOR 4.7K 92 .2%W FGC TC=-400/¢700 P13 CB472%
A1R432 0L03¥-2733 [] REGICTOR 27 3X .25W FC TC=-400/+Q00 D1g2y CE27313
AtRA34 0403 2735 [] RLSISYDA 27K Ny .25W FC YC=-400/1808 at12¢ CB2733
AL R0 0498 -3n20 14 7 RESINION 49.9K (X 125K F YU=0+-)180 20400 0£9B-320D
A1RANB D&7R--4123 b REQISTIOR 497 1Z 1254 F TC:nQ»-100D 24346 €4 '1/0:.-Ta—~497R -F
AlReAD 8L83--4725 2 RCSIGTOR 4. 7K 3Y .23W FC TC=-400/+¢7D8 [ 3014} CB472S
AIRAAZ 06H3- 2735 9 ACGLATOR 27K 3% 234 FC TE=--4D0/1 800 01121 Ch273s
AtReA4 n&9a-s123 3 RESISTOR 479 1X 1254 § TL=0+-100 243456 CA- 1/78-To—~499R ¥
AYRAAL 0678-3519 1 1 REGUSTOR 12.4K 1X 1250 F YC=D+-1DD 243438 C4—-1/8-T0-1242-F
ALRA4AS 07237-0442 9 3 RESIGTOR 10X 1X ,125W F TC«dr-100 24544 C4-1/8-10-1002-F
AIRAS0 0787 -0450 9 2 RECJISTOR Q21K (X .1234W F TC=8s -106 24346 C4-1/8-T6 -2212 -F
atw 432 0737-0447 (-] RESIGTDR 20K 1X .125w F TCad+-100 24544 C4—-1/78-To--2002 F
AIRASS 0698 -33210 ? REGISTIOR 47.PK X .12%W F TCedr-10D 70400 D&YR-32R28
ARIRASH neve~-322A b4 AFAISTOR 49.9% VX . t1235W F TC=0+-109 204080 0690-3228
ALRALD 0690320 ? RCKRISTIIA A9.72K (X ,12%& F 1C<0+« 100 203480 06713-3220
A1R4s2 D&Y ~A382 4 2 REBIGTOR 64.9X 1X .125W F TC=g+-1D0 24348 CA~-1/8-T0~-6A492-F
AlR40A A0 1215 4 1 PLSISTOR 499K 11X ,1006@ F Trage-100 2084048 049a@-321%
ARG 1476 454, 2 { RIGIGCTOR A4S 12 . t254 F TC-~0e-100 20400 0458 454>
AVASO0 07357--047C s RESLISTOR 200K 1X . 125U F TCw~ae¢-100 24344 Ca /0 -T0-2D03 §
AIRS02 07%7-04531 v RESISYOR 22.1X 1X 125U § TC=6+-100 2434 Ca:-1/8--TO-2212-F
AtRSDA Q0911 4409 [ 1 RFGIHIDR DK (X 120 F TO=0s -1D0 24548 Ca 1/8 ¥0--28D1-F
ALRSOL ULeL 1005 Y RLESISTOR W & JOW FC 10— 100/ » 210 as121 Ch{03S
AIRS07 0AU3-4733 4 RESISTOR 47% 59X .25%W FC TC~ -408/:000 01121 CB473%
Alfte00 VL98- X079 a Rr&IGTIR 4,99% 1X 125 F IC=0¢~1DD 24046 CA--1/8-TD-479(~F
AIRGDR »100-0S5L4 ] 1 HLIIHINR VHMR 500 10X C© YOP-ADY 1 TAN 20408 2109-0534
ALRGOS 069R—~-4419 2 1 RCSISTOR 210 {X ,125W F TC=0+—~1D0D 24546 Ca-1/8~T0- 21 0R-F
AlRADGL 0Ave ‘1847 q 1 RCRLGTOR 42D VX .AZ%W F JT«=Da-100D 24346 C4-1/9-70-A22R -F
AIRGLOE a698-4454 & 1 RLUISIOR 845 1X 1253 F TC=0+-100 04000 PHLSS-1/0-TD-94ASR-F
ALRA1D D670 430 3 ) ROSISTIR 1 ,47K 11X ,123W F TC=0+-400 L C4-1/8-To-1691~F
A1RAI2 Q737 -0434 a I REQILTOR 3.32K 1% . 125W ¢ YC=0+~100 24544 Ca-17d-76-3321-F
AlR&14 0670 -B93% 9 t RCSISTOR 13.5K ,tZ (1@ I TC=0+-10 28400 D49B~BPES
A1RL1S 0690~3936 0 t REGISTDR 42.K 1% .1UW F TCmo+~-t0 204810 0499- IPSL
ARLID 0737 -0444 1 1 REBISYOR 121K 1X 125w F TC=0¢—100 243544 €4 1/8-To-1212-F
ALR650 ag11~-3392 D 1 RESISYOR 900 83X .123W PUW TC=D+¢-10 20400 DP1{-3392
ALRLID ant1- 33%0 a 1 REGISTOR %9 .03X .135Q PUW TCe=D+-10 706460 DBt 1-3398
ATRESS 0811~33%1 9 1 RESISTOR 9 .05X .120W FuUM YC=8e-1D 20400 oR11-1391
ARG5S 0011-3453 & 1 REGISTOR .9 .1X 4u PU TC=0+ 90 20480 0011-3455
ALRL3A 9011 -3435 2 1 RCSIGTOR .t .12 3w PW IC=0:+-50 21440 0681 1-343%
ALRALSS b7357-8346 2 1 REAISIDR 19 1Y 1254 F TC=04-100 24544 £A4:-1/B-Y0-10KR0-F
H1R&HD 2108-3383 4 1 RESISTOR~TRMR S0 10X C TEP-ADS 1~TRN ca46e 2160-2303
A1R708 n698--B740 2 RESISTOR 100 3X ,25W CC TCw=-460/+3D0 8480 B6968-a768
AR 709 06834728 2 RESISTOR A.7K SX .25« FC TC=-40D/4706 011219 ChA72%
AtR710 0496-3332 [ t RCSIZYOR B6.46 1X .35W £ TC>Ds-100 26400 8596-3312
AMR711 0757-0442 L REGIGTAR 19K 1X 1236 F TU=6+-100 24544 £4--1/8-T0-1807-F
AIR712 8737 -0442 9 RESISTOR 10K tX 1236 F TEuDd» ~100 24546 €4-1/68~7TD-1D02 -F
&1R713 D737~0449 [ RESIGTOR 26X 1X .1234 F IC=0+-100 243546 CA4:-1/8-1D-~2092-F
ALRT714 0737:-0433 a AEHISTOR 3.32K 12 1234 * TC~-0v-t00 247748 CA—-1/8-TD-332) -F
AtR713 079?2-0283 & REGICTOR 2K 12 ,1238 F TC~a+-120 TAJAL CA- 1 /B-T0-2001~F
ALR716 0690Q--3228 k4 RCBISTNDR 47.7K 1X .128Wd F [C=0v~109 040D 0659-3228
A1IR?217 2180~32140 & RESISTOR-TRHR tDK 10X C TOP~ADJY 1-TAN 20480 210032t 0
ALR718 0698~4302 4 RESISTOR £4.9K (X 1204 F TC=0+-1DD 2444 CA -1/8~TO-h492-F

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Mode! 3466A
’
Table 6-3. Replaceable Parts (Cont’d)
Reference HP Part |c Descrioti Mfr
khdon scription Mfr Part Number
Designation | Number |D Qty p Code
AtR719 04690 3229 0 RCSISYOR A.92K 1Z . I123W F TO=00-100 24348 CA-1/70-T0-4991 -F
AIR72D D6¥8-4D42 S 1 RESISYDR 124 tX .30 F TC=0+-10D 20480 049D-4BA2
ATR721 06B83-D273 9 RCSISTOR 2.7 SX .25W FC TC=-4DD/+¢300 P1121 CB22CS
A1R722 0698Z~-0273 v RESINYOR 2.7 5% ,25W FC TL=-400/7+¢3500 0112y Ch27G3S
ALR223 0603-0273 14 RESISTOR 2.7 SY .25M FC TO=—408/1'380 pyiat CR2763
AIR724 060302735 9 KESISYOR 2.7 3% 2% FC TC~-4D0/+¢500 [2R T2 CR22GS
AIR?2S 0LE3-027% L] RESINYDR 2.7 IX 254 FC TO=-4@b/+300 01121 CYX27Gs
A1R226 0653 ~4725 2 RESIGTDA a.7K 5% .25W FC YC=-q0B/+2060 01121 Eha223
ALRT2T7 0681-0223 9 REDIGTOR 2.7 SX .25 FC YC= -4Dp/+3508 BI121 CB2?7G3
Al1R7280 0683-4725 2 RESISTOR 4.7K SX 230 FC TC~~a0D/+760 ot121 CRA72S
AIR73D 0b83-472% 2 RLSISTOR 4.7X ST . 23W FC TC~-aDD/*700 Byl Cya723
A1RY300 003%-0028 » 1 TYHERMISTOR DISC IBK-ONMMt TC=-4.AX/C- ¥ C 28480 0ae-3028
Aa1s31-14 0la3s-619D) (2 1 SHITOH ASSERELY 2B4Bd 13466-619012
161 3104-212¢9 7 1 SMITCH1 P 6RPT ALTING ,434 1{SVAL cDagd X1031-212%
AIS2 3101-2120 6 L] SWUITGHY PB 6BPT INTLH .45a 115vacC 2B40b 3101-2128
A1 53 3163-2128 [ BMITEH PP 6BLrT INTLH 4354 115VAL F{32.1-1-] 31Dt-2128
A1Sa 3101--2127 3 3 SUYICH-PR DY INTLMH .eSa 115VAC 28408 3101-2127
aA1583 A151-2v27 3 ELQITCH-PB 6PDY INTLH 4% 11SVUAC 28480 3101~2122
A1SS 1012127 3 SUIYCH-PB 6PDY INTLH .aSAa 113VAC 284B0 3101-2127
a1 87 I101-2130 0 'y CLITYCH-PR DPSY INTYLH .43a {1SUAL 20480 I101-21X0
A15B 3101 -2130 ] SHITCH-PR DPSY INYLH 454 113V4ALC 28489 3101-2130
AlSY J181-2130 [] SWITCH-FB DPSY INTLHM .45A4 113UVAC 204600 3101-2130
A1510 3181--213D0 ] SQITCH~NPB DPST INTLH ,a5A YI1SVAL c6ead 3t101~-2130
A1EN 3101~-213D [] BRITCH-PE DREY INTLH .4354 115VAC 204ab 3101-2130
A1812 31b1-212B 6 SWITCH:I PR SDPY INYLH .a5A 113UAC 28400 3101-2128
A1513} 3101-2130 [] SWITCH-PH DPST INTLH , 4% 115UAC 2040 3101-213D
a1514 Jre1-2128 6 GWITCH1 PB 6BPY INTLH .4854 115VRC 70401 3101-2128
A1T700 9100-3404 3 1 TRANGCORMCR~PDMER 115V 47-440HZ 20480 $100-3494
aiuiosd 305872.-8122 1 1 LD NDISE LF3S7 20489 3787-5122
atdin2 18130094 3 1 INPUT HYRRID 2Bafbd 1913 -0096
Aatluiba 1026-0174 2 1 IC CDMPORAYDR Gf QUAD 14-DIP -P PKG 28400 t026-0174
aj1uU2D00 1025-00%9 2 1 1C OFf AMP GP YD-99 PXC 01245 201l
AL1U30E 1626 0533 3 1 RHS/DC Y4-LDRZ2/SDR LPLR 28480 1824~ 0938
A1LADD 1624 -0361 3 1 1C OF AMP LP TH-99 PKG 20enD 1B24 6561
A114D02 1013 0092 1 1 INTCG HYERID 20400 1013-0057
A1LIA0A 1 9386054 L) a TRANGYSTOR aRfAY tL-PIN FLSYC DIP 20208 10S6~-Db54
ALUABSE 130 -b0%e L} YRANSISTOR ARRAY 14-PIN PLSYC DIP 28400 165A-DBRa
ALUSHD 1026-004% a 3 IC Or arfP G 70-99 PKL JLBS Ca307Y
ALULDO 1824 -004a3 4 IC OP amP GP TD 99 PKG AL5eS Calb7Y
A1U700 1U20-019% [] 1 IC 724 V RGLTR T1O--10CG pa713 HC172XCG
A1U7D3 1026-DBAX 4 IC OP AMP LGP TO-99 FKC LIRS CA3E71
A1 MIBLCOLLANLZIG PARTS
ALIFX701 21160 -0269 ] 2 FUSCHOLDCR-CLIM 1YPE.28D-FUSE 20460 2110-0269
ALX300 120 0=0424 °® 1 SOCKET-IC 14-CONT DIF DIP~SLDR 20460 12000424
BA4D- DBLD 4 b TCRAINAL: STUD SPCL-f DYIHRAYU PRESGG-MWIG {027y b11- 480% DOp 289
DXAD-DDOZ 2 1 TERHINAL-STUD BPML-FOTHRU PRESS BYG 20400 Blad-2092
0370-2406 3 ? KEY CAP LICHT CRAY (RANGT SWITCHES) 20480 0370-2486
0378—-246235 L] 1 KLY CAf WHITE (FOULCR) 2B4DD B370-2625
0370-28373 4 3 KEY Ca&F DARK GRAY (FUNCTION SUITCHERD) 20400 0370-2023
01372917 7 1 KEY CAP BLUEC (alLTH) 20480 0376-2017
838010669 3 3 STANDOFF -RUT-ON .7 -IN-LG &-~312THD shodDbd DRDER BY DEGCRIPTIDN
1468-1403 4 1 BPRING-LEAF 25 -IN~UW 1.355-IN-0A-LG BC 2Bapo 1460-14B3
160D-0678 3 1 CYAMP INC-DEC-CU CONNCCYOR EYRIP-12 PIN 20480 160D-067D
1 4B0-0L79 4 1 STANP ING-BL-CU CONNLCYOR QTRIP-17 PIN 204D0 1600~-84679
SoAp-0068 7 1 UILDER, SPRINL 2D«ao S0a0-0304B
034b6~-24761 2 2 GPACER-MYBRID ZB4aud 03at:4~247D01
A2 B34bLE~6037G | 9 1 PL ASBGEROLY1 DISFLAY 2pane 0IAN6 -66378
03464~65317 | A 1 PC ASBDIMBLY:1 DISPLAY (1716A01BE1 10 20480 Baabh-86517
1714811 4D)
Dl4&LL~64502 | ¥ 1 PC ASSEMBLYI DIQPLAY (1714201030 & BCLOW 2D4age B3466-64302
A2DE0RY 1790-8404 8 ? LED-LANP LUM--INY=300UCD If=SDbMa- HAX 20480 S082-448D
A2DSoD2 1998-0404 a LED-LAHP LUA-INT=31DUCD 1F =S6HA-KAX 20480 SDRN2-446D
~205BD3 199D-D4ad4 : | LED-LAMP LLM-~INT=3DBUCD IF-SDHA-MAX 20400 5002-44BD
AZDSDD4 1790-0404 <] LEP-LANP LUR-INT=IBDUCD JF=30MA-HAX 20450 S500°-4400
ARDS00S 1997b-pen4 -] LED -LAMP LUM-INT«3IROUCD IF=SF0MHa -MAX 28400 30R2-4480
HIDEDDE 1990-C40A B LED-LAMP LUR-INT=30BUCD IF=5eHA-HAX 204R0 50602--84BD
AZDPSD0Y 199p-DADA 33 LD~ LAMP LUM -1INY1=30BUCD {F=ZdHa - HAX 284an S002-448D
AZDBRODL 1990-03532 3 1 DISPLAV-NUN-SLGC . S5-CHAR ,29-H 20480 3082 2812
A2DANDD2 1990-0531 2 4 DISPLAY-NUM -SEG 1-CHAR .3-U 2Daegd 3062-7810
a2pSHED3 1950-0331 2 DISPLAY-NUN-GCG t—CHAR .3-H 20480 30B2-761D
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Table 6-3. Replaceable Parts (Cont’d)

Replaceable Parts

ce HP Part |c i Mfr
Referenc N | Qty Description Cod Mfr Part Number
Designation umber e
A050004 1726~0331 2 DIGPLAY-NUM GTC 1 CNAR | I-H 28400 46N2-2461D
AZDSHO0S 1990~033) 2 DISrLAY-HUM-SCC 1-OtAR .3-H 20481 SuE2-7810
AP 1231-4112 7 1 CORKECTOR 25-PIN K POST TYPE 2negn 12%1-4112
A2RD2A 0483--1113 i ] 14 RCSISTOR 110 ST 28U FC YC=-400/+L00 o1121 CH1113
S2R0078 BAOY- 1113 <] RCSISTOR 110 S . 25U FC TCe -ABO/14DD 01121 cei113
AZRGIZ 0AB3~311S -] RESISIOR 118 3x .25 FC TYC=- aB0/¢LOB olft cris
AR034 OLO3 1113 (i} RESISTOR 110 3% .Z0M FC YC= 40871400 Byi121 CcEi113
A2ROISL o05BI-1113 (-] RESI6TOR ll_b 3Z .234 FC TC=-460/¢600 B112¢ cnins
AR Q18 0403 1133 [:] REGISIER 110 3% .25 FC TO=-400/)500 D112} s
AZRBD 04831113 -] RLSIGTOR 110 32 .23 FC TC=—-44D/eL00 01121 Cbins
AR A2 0AD3- 2213 1 3 RESISTOR 220 5% .3M FC YC=-488B/16080 01121 [n 7= L.
ARBAL D&B3I-1183 ] RESISTOR 118 ST .25U FC YC=-ARB/«¢ 600 p1121 couirs
ACRBAL 85031118 a RLSIOTOR 110 32 .33W FC YC=-400/¢480 [ JRP s
A2RO 4B asex-1115 - | RESIGTOR 11D SX ,25¢ FT. TC~-4D0/+608 pri2t Ch1113
AR049 AsN3 1133 a RESISTCR 110 3% .28 FC YC=-400/1408 21 Cht1s
ACR B30 06831113 (4 RCSISTOR 1tD 3z .23U FC TC=—4D0/2L0D D1 CbBl11s
AR BSOS LB3I-1113 ] RILSISTOR 110 3% .T0U FC TC= -488/¢400 118 ¥4} ch11s
ATRESA 0e83-1113 8 RESISTOR 110 SX .25W FE TC= 4d8/0000 e1121 Cbii1s
AORESS 0ARI-2215 1 RESYISTOR 220 LX 224 fC TCw-200/»600 [ 35 st 2218
AZRBIE &683—-2213 \ RESIGTOR 22 SI .84 FC TC=- 40B/+4600 D112 CRZ2)S
AT MISLELL AMCDUS PARTS

1836-2062 4 1 DYSPLAY mASK 28400 1530 2082
Al 043366001 | & 1 PC ASSENELY1 DATTERY 20401 DAs-66803
A3CAOY G146 -3047 9 CAPACITCOR-FXD .011F +100--0X 30VUDC CLCR 2R4a4L Dina- 3647
A3CBO2 0140-1047 2 CAPACITDR-F XD .O01UF +100 0x JOUDE CLA 20a00 Q144-3047
AJLBOX 0186174} 2 1 CAPACIVAR~FXD . 1UF+~10X A5VDC TA 56289 150D104X9D THA2
A3COA0S 0130 odna ? 1 CAPACITOR-FXD .1UF «DE-26X 100VDC CFN 70400 D130--088a
AJCa0s n160-22¢4 Q CAPACITOR-FYD 100PF »-SX JIDDUDC HICA 21nang 0160-2284
A3GA0? 0140 0193 e 1 CAPACITOR -F XD 13DFF ¢-3X 3DOVDC nica 7211 DHISF 13170300WVICA
A3CA0A D10c~03167 L] 1 CAPACITOR-CXD 4, 7U0F —20X 10UDC TA 34089 130D473X0010A2
AJCADY 01460 367 9 CaFALITOR-FXD .DIDYF 100 O =DVDC CES 28400 B16D -3047
AJLOLD 0 16D-3847 9 CAPACTTOR-FXD .01UF 100 OX 3DVDC CCR 2n4N00 0140-3847
AlCRODI 19D1-D0AO 1 DIODL -SWITCHING Sau JBKA ING BO-33 20400 1901-0C40
AXCABD2 1902-31 ] 1 DIODE ZRR 12.1v 4% DO-35 PhH=.4u 20400 1902-3162
AJCAND 4 1?01 OD4O 1 DIODY - SUWITCLDING 3av Sema PNO DO-31 z04an 1761 -0DAD
AMCRBDS 19c4-0ng040 1 DINDL-SWIINHING 30V S0MA 2N5 BN -3 20406 1781-D040
AMCRA RS 1701 -DDAD 1 DIODF. - SWIVCIING 3By 30MA DRSS DD -33 2D44an 101-0040
AJCRBD? 1%¢4-9040 i DIORL -SWITCHING 30U SDMA ZRG DO-I5 2§}a00 tont-ob40
K3CAODO 12Dy -DBZ0D 1 DIOOF SWITOIING 30V L0HA N3 DO 23 20409 1901-0040
AILARDD 1901-00a0 1 DIORY SUTTANTRC 30V J4ra TRT DO 3G r04nc t901-D04O
Axcaunlp 1701 pO4D 1 DIODL SUITLUING 3BV JO0MA oMl DO- 35 211400 1991--D04D
LRI 18] 1701~-D04D 1 DIOBC-SUYTCHING IOV SORA 2N2 D0 -35 20400 1201-poAt
AJCRA12 1710 DDA4 2 4 DIODE -6GC 36V 00MA ONG DO-7 20400 1910-DD34
AJCRELR 101¢-D01a 2 DIODEL -GE IOV I0MA BNS DO-7 2n406 191¢ 0034
A3CROL4 1914 pUsd b DIODL 4L IOV QomA ONS DO 2 20400 1210-0034
ALCRD1S 19210~D0X4 2 DIODE-GC IOV noMA 68ND DbO-7 20400 121 0-0034
AJCRDLS {701 D333 9 2 DIODE--GK SIC SDVMOTYKY 20400 1981 -p32%
AJCRB17 1901 -D333 v DIODE-Sh €1C SCHOTTKY 2n4ano 19610535
AFB0 N 2110 DDO2 14 2 FAUSE 2A 250V NYD 1.23X.23 UL 73?13 312002
A3 TED1 1251 -4401 ? CONMECTOR 1D--fIN M POST TYPL 208400 1251 -4401
AlDOD1 1NS3-ho10 2 1 TRANSISTOR PNe 61 TO-1A PD=l&bONU 274400 1633-DDtD
A30602 tRN-0063 7 1 TRANSISTOR NN PNXE3S 51 Y0-1 PD~ti3w 3L503 £N305S
ANGnel 1634 DDD? 3 3 TRANSISTOR NPN 3T PD=3&0NE FT=73M12 20400 1B354-00B7
AIQBDA TA%4-0CH2 s TRANSISTOR NEN 6] PD=140M2 FY=7SMY 211400 1054-p067
AIQODS 1054 DON7 L9 TRANSISTOR NPN 31 PDaJADRW FY=73M 20490 1054-0087
AJRH01 05681 -333% B 3 RESICTOR T3¢ 31 .25 FC TC=-430/-D00 1121 [x-anb]
A3rao2 04603-1513 2 1 RESISTOR 136 ST .25W FC TOw-4DD/eLOO iz ce 313
A3REBD3 856833325 & 3 RESISTOR 3.3X 3% .25J FC TC=-400/¢70D Q1121 Ch3l2s
AJAADA D737-B443 [ 1 RCRISTAR 106K 1% .4123W F IC=0v-10Q 24340 C4 1/D-TD-10EX-F
A3R609 0498-43508 ] ] RESIGTOR 78.7% 1X 12354 F TC=De¢-1D0 2454 C4 1/8-T0-7072-F
AlsBDs 2470-314R 2 RESIJTDR 102x 1T .12aW F TC=0e -100 243548 CA 1/8-T8-1023-F
AJIREO7 06 -4318 2 RESISTOR 1376 1% 120U F TCxBe-10D 24546 C4-1/78-72~1373~F
A3RBLA BAODI-1048 3 RESISTOR 166Kk 52 .23W FC YCw=-400/+600 o112 LD1b4S
AJIRGH9 0737047V 2 2 RESISTOR 392K 12 1236 F YC=6e-1D0 19701 F AC) 70-Y0 3923 F
AABio 04.70--443) 0 1 RESISTOR 2.65K I (123 F TC=0: 040 24345 C4a-1/6~72-2051 -F
Alag1) 1912-0648 1 1 RESIGIOR .27 S% .34 PU TC=8e¢-300 75842 B0 ~1/72--27/180~3
aMBI2 0aD3-1043 3 RESISTOR 100M 33X 23w I'C TC=-300/+060 1412 €B1645
A3RE1 Y 26¥8-3279 [} ACSICYOR 4.99W 1X .123%u I TC=0:-180 24%4b CA-1/8-T0-4991~-F
A4 B1a 0n98-314% 3 ] RESISTOR 235K 1% 1230 F IC=0+-100D 24348 C4-1/8-T0-2833 -F
AJlSBt S 2498-4331 v [} RESISTOR 267% 1R -. 1230 F TC=0:-900 24344 Ca-1/8-T0-2672-F

See ntroduction 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 Q ‘o Mfr
: : Description Mfr Part Number
Designation | Number |0 ty P Coda
AMRDIE DLOJ~1033 3 RUSISTION 18 3T .S FC Y(= B0p/e700 D121 1333
AlAG1? 0AR3~1653 3 RCSICTDE th 3% 254 FC TC=-8UDB/¢9DD 01121 CB163SS
A3IRB1IS 7100-D338 L4 1 REGISIM-TRFMY 20K 10X C TCP-ADJ 1 TRN 28400 21 6a-pD58
AJRAI® 04834733 (:] 1 RCCICTOR 4,71 SX .25 FC 1C=-906/411DD 6111 ET-47353
AIRERD 0237-0479 2 RCGISTOR 372K 1T 100 F TC=0e-3DO 12764 P ACY1/78-TR-W23I~F
AINO21 0 6833334 2 RCSISTOR 33X 3x .23 FC YC=-4D0/eDOD [.20 Iy} CR3I333
A3RE22 0603~-33X33 8 RESISTOR 33X 53X .25 FC 10=-40D/¢00D ci112y L33y
AIRE2Y 0A8)- ) D&J 3 RCSIGTOR 100X Sx 234 € Tr=-400/4D0D [ 30 M3} CE1 D43
A3IREZA 04663-332% [ RESISTOR 3.3x 5% .54 FC TCw-40D/2200 BI Cxaldes
AJRG2S D&R3-3323 [ RLSISTOR 3.3X SX .23W FC YC~—400/¢7D0 [IRFg ! c332%
AJREBR2 & 06R1-1003 3 RESISTOR 10 5T .23W FC TC=-400/230D 0112} [= 20-111
A3ANY? Bev6-3260 7 RESISYOR 13 .3x 1X 1256 f TC=0+100 24746 L4 1/8~-30-1132-F
AXTODY Y18D-3720 2 1 TRaNSITRMER : PLLSE 2B4060 2100--3920
2AV80 1 \R¢.—~b139 L 4 1 1C Of s CP DUAL G-DIP-P PXC n3es CAl4ASGL
23UA02 1020-2944 2 1 I1C CAIE CrUS NUR TPL 3-1Me 363 CD402TUBE
AJLR03 1020~ 6538 L) 1 IC IT On0S 3-x W/£ POS-EDCC-TRIC DUML Ls5a% COABZTBE
AUDOA 182b-094% ? 1 IC GATE Cr0S NRAND QUAD 2-IN N385 CD4 B11USE
AZ MISCOLLANEOUS PARYS
AXMFBOY 230 -0269 1) FUSERGLOER -CLIP TYPC. DD -FUSE 20400 211 0249
BT 1420-02X3 4 2 BATTCRY &V 2.5A4-MR PB-ACYID POSY 20300 1470-0233
M1 0J4XI-4160 2 < VATTERY CABLE WITH CONNECICRS 2D409 034135-41401
23Lb-0113 4 4 BIRCU -MACH 6-32 . 312-1M-LC FAN-HD-POUZ1 [1:111] ORDPCR BY DISLRIPYION
2420--0001 3 2 NUT-HEX-R/( xR &-32-TID . 3B9-IN-N& 00008 ORDR BY DESCRIPYICN
B120-2345 -] 2 TECSY GCAR ASSY 22-AWC I-COND 2,375-TN-C 20480 817 0-2365
[ ¥} 03AAL-A6T1 3 1 PC ASSEMBPLY: LDCTIC 20409 Wabb-46314
DX4bh-b6430 1 1 PC ASSEMILLY: LOGYIC (1716A00D430 & BELDM) 2046D b3464-56S04
AACODO G160 -22%7 3 CAPACYITOR-FXD 10FF » -3x SpovDC CER 0e-b0 20480 01460-2257
AACoOD2 Dibe--DIAL 4 1 CAPACYITOR-FXD 0L «-1DX DODVDC ©DI YO 2N460D o1L0-0181
AACT70A D160 -D187 <] ] CAPALITIOR -FXD 4700PF 3-10X 200VDC PNLYE 20400 01460-0137
£4CPD8 D1Lp-3620 8 CAPACITDR-FXD .1l sRd-202 1DOVDL LR LT Y 2130YSVIBOR1CaZ
2ACR07 0100 -p271 h § CAMACITOR-FXD 1UFe-1DX XSVDC TA SLSTP 153D DBKXOIITA2
AACY00 01G0-0197 6 t CAPACITOR—FXD 2.2UF+-10X 20URC YA %6709 150h225X902042
AAT701 1081 -81646 1 1 CONNFCIOR 25 -PIN I FDST TYPE no4nd 1291 A18p
adJv02 3 231-4919 2 1 CONNCLTOR 25~PIN F PDST IYPC 2040D 17%1-4%19
A4L 90D 2140-0210 T 1 INDUCTOR RF-CH-MLD 100UH 38X .166DX.AUMWE 2B aBp P140-9210
Aa4LI01 7140 -191> & t CaTt 1 TSUM 20ARE 9140-3912
AXPQO2 1201 -4914 \ 2 CONNECTOR 12 -fIN # POAY LERICA 2hano 1:51-4910
NARYDO 1833-Dd1s e 4 TRANSISTOA PRP &Y TD-92 PD=IDDMM 20400 1053~0D1 6
hagy20d ${rfB WT AN .Y n TRANSGISTOR PN At TD 92 PhHelDONW 20400 1023-001 8
AAQYDA 1053--001¢L e TRANGIGYIOR PNC CY 70-92 FR=300MM rhang 11%4- 0814
haloss 1023-0014 8 TRANSIGTINR #NP GL TO--777 {POw3DORW 70 ¢QD 10%3-p016
A40%00 1 AS4~0071 7 TRANSISTDR NPN 61 PD=300mW FYu200mIZ 20400 1D34--0071
AARSDO 04603 -1043 3 RESIGSION 100R 5% "W FC YC=-400/¢RDAD o121 CRh1043
AARID4 b&PR~-3229 ] RESIGYNR 49.9K 1X 12340 F INspe—-100 2NABD 8590-3228
A4RODS 0bL20-3278 9 RCSISTOR AP.9K 1X . t25H T TC=De-100 FORDT D&76-322B
AARPDA 0:B3-1043 3 RESICTOR 100K 3X .Z2o5W §C YC=-aG07e¢D0D 61121 €Co1043
AAR9 DB 056832033 3 -1 RESISTOR 20K Y .2%W FC YC=-4DB/:000 01111 cR03%
AAR 71D 0&83-0212 3 [:] RCSISTOR €20 SY ,25uW FC Y- 40074608 0Tt €no213
AdRDL 2 o6n3-0213 3 RESISTUR 620 BY . 23w FC TC=--400/1400 o112} cg21S
AQRILA 0683-B215 3 RESYATOR B0 SX .25W FC TCw--400/¢600 et ChO219
AAR9TE 0403-6213 3 RESISTDR 020 55X .J%W FC TC= 400/240D 01121 Crg213
adR®8 oLB3-0213 3 RCSISTOR 620 3% .20V FC YCw-4ad0/sb0D 61121 con2s
&ARSD0 onaN-N21Y 3 RCSISTOR Q20 ST . 25U FC YC~=-400/44C0 ot12¢ C6ats
AAR922 06938215 2 RCSICTOR 820 SXY .25W 7C TC=--A0D/ 40D 0112y CAN213
MR 24 8L91-B213 1 RESISIOR 020 S 20U FC TC=-40D/44608 81123 cpa213
AARV2S 21hg -2b60 4 ] |~V 100K OHM 20400 I 2646
MERIZ0 0683-2033 3 REJISIOR 20K DX .204& FC YC~-400/¢600 o121 CB2033
AARFID 06a3- 2038 3 RESISIOR 2DX 35X .254 FC Tr=~-400/«DD0 [ 38 Irg| CBh2p3XS
AARS32 0403-2033 3 RLSISICR 20K X .23W FC YC=-400/0800 e Ca2b3s
A42934 0A3-2035 3 RCSISTOR 20X %X .25W fC ICe=-a00/:0000 o1121 CE0YS
AARI3SE 0603- 5113 & 4 RESINTOR =io SX .22 FC ICw-Apd/ebD0 b112) Ce3413
A4RYID 06&3~-35115 6 RFSICTOR 310 3X .238 FC ICa-400/¢40D bii21 CESIS
AARG4D 06B3 3113 [3 REGISTOR =TI0 T .Z5M FC YC~-30b/sibl [18Y 4} CEs113
AARPA2 D6A3-5113 'y GCAITTOR S10 TX 25U FC YO=- 400/82.00 st CESTES
AARDea eLn3~-1333 [ 3 REZISTOR $18& 5X .23W FC TCw-400/+80D [ JRI4] Cn3s
AAE94S DAAY - 133G [ QESIGIDR 13K 3IX ,25W FC Y0-=-480/+600 [RREa ] CH1335
AdR 46 BAD3-1333 5 REGIGTOR 13x SY .2%W FC TOw=~400/¢000 0112t trnaxs

6-8
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Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

_——

Reference HP Part |c Q Descripti Mfr
€ " scription Mfr Part Number
Designation | Number (D ty p Code
AARDAS nen3 13533 6 REQINTOR/ (5K 3X ,23W FC TC=-4N0/1Q00 01124 [¢] 3 §-% 04
AARISO B GBI 133% [ RESIAQTOR 15K 3% .23@ FG TC=—-408/4000 01121 CB1%533
AQR?5 0&03-1535 h RESISTOR (SK SX .2%W FC YC~-4D0/+B50DJ0 01121 CHIS3%
A4R9S2 0&a3 - 1335 & RCSISTEBR 13K 3IX .25 FC TLw~-400/+HL0 01121 CrnisXys
ALRPTH 0603-13313 [ REEJILTIOR 13X 34X .25J FC TC=-4D0/¢C00 nt121 CRE{3YS
A4R T30 DB - 1535 & REGISTOR 15K 3% .25 FC TC~-4008/+Gp0 01121 CB133s
AAR?SA DLOI-153S [ RESIGYNG (3K Sx .2%U I'C TC=-400/+B0D 21121 CBr131S
AARSLD 048 1- 1535 [ RESISTDR 13K Sx .25W FC TC>-4Q08/4000 D112} CP153s
ALR9L2 06031533 6 RCSIGTOR (X 53X .20W FC TC=—400/+800 01121 [ TR R -1
A4R%LA 0483 -1335 & RESISTIR 135K 3 .23%W FC TU=~-400/+000 011624 CD433s
AARSZ70 0737 0445 3 1 RESIGTOR 13K 11X (25U F TCmle-40D 24346 C4-1/B-76-1502~F
AHAUYGL 1620-2254 1 4 1T pRVUR TIrL LED DRV MEX D295 EN73492N
AAUPLDZ 1820-1943 7 4 IC FY CROS D -YYPE POS~-CDGE -TRIG DUAL 3L 3a% CDAO(ILAE
AAUTDA 1820—-19563 7 1C FF CnO0S D-YYFE FOS-EDGE-TRIG BUAL L0 CD4013IBAL
A4UZ0s 1620 1963 7 IC FF CrOS D-TYPE PNS-EDGE -TRILC DUAL X 58S CDADI3IRAX
AAUTLS 16202234 1 IC DRVR YYL LLCD DRVUA HEX 01295 GN7%492N
AMIDCSH 1020-22%4 { IC DRVA YTL LED DRUR HEX 01295 BEN73492N
AQLUP07 18201742 B 1 IC MISC NMGS 2BaBo 1AL~1742
AALTOD 1020-15672 5 1 IC GAYE ChO8 EXCL-NOR QUAD 2-INP R368 CDAg77BE
AALSDS 1820~ 1744 4 2 1T BFR CHOS INV HFX 04213 HC148 A9UBLP
A4AUDIN 1620-1334 2 1 IC HV CHNOS HORNOGTLL RETRIG/SESET DLAL ba713 MLt 4520LCP
AAUTZ LT 18202254 1 I DRVUR TTL LED DRVR MEX 01295 CN75492N
AAURLZ2 1020 -1122 [} 1 1C UNIR CHD3 LD GYNCIRO DUAL 04713 HCL 431 BRLCP
HAUTLT 1020-1745 3 1 IC GATF CMOS NOR QUAD 2-INP 0aA713 HC14901BCP
A4UDT A In2d-1963 7 IC FF CH0NS D-YYPL POS-LDGE TRIGC DuAL LS CDAGI SRAE
A4UI(S 18291443 2 1 10 DCDR CnOG BCD-T0~-7-SEG 4--T0-7-LINC 508 Co43118C
AAUVILA (B20-1744 4 1IC BFR CHOD INV HEX D4a713 nC1 4049UDCP
ARUYL7 16201945 9 1 IC GATE CHOD NG® 7TPL 3-INP 64713 MC14023BCF
AAYPO0 0at0-1121 { CRYSTAL-QUARTZ 280.001006 KNI 268480 0410-1121
&4 MISCELL ANEQUS PARTSH
A4XR0D {200--0720 a 1 SOCHCT-XYAL 2-CONT HC--5/U DIP-TZLDR 20400 1200-0770
1400-0%052 2 1 BRACKIY-RTANG .90-LG X .97-L6 .&3-UD AL 20480 14000502
03466-61401 | 9 1 TROURLEDHOOTING SERVICE CADLL 28480 034b64-41 401
HIHCELLANEGUS PARTS
K1B01 1420-0213 4 LATTERY &4V 2.35a- 4R PE ACID £OBY 28480 1480-6233
F2 2110-0002 9 FUSE 2A ZS0U NTD 1.235X.25 W 73913 J12002
It G060 7404 7 2 JALK BANANA (V OisH ANY €M) 28480 J060 7436
mn SQ&0—-74558 & 1 TUSFHDLDLR (ARPS TNPUT)Y 2pant S040-2455
33 3040--7434 ? JOACK TANANA (VU OftM anD COMm) 20400 5040-7434
uf 03433 -41401 | 2 CABPLY , BATTCRY 20400 034X5-614601
4040 -1126 k | 1 LIELL-TOP O.71Q IN-WD 10.0%46-IN-1LC HOP 20400 4040-1126
4b4b-1070 'S 1 ADJUST-ZERD .4 IN-DIA ,44 IN-THK 6l K 26400 4040-127R
%D 40 72248 4 ) FAD, NON (MID (FOQT)Y 20480 5040-7222
S040-04050 s 1 HANDLE, BAIL 26480 35040 -B0S0
$120- 12688 -1 1 LAREL | INFORHATION 28480 51{20-1200
7120-X510 an 1 1ATEL 1 WARNING 204810 7120--3530
7120 3370 0 1 LA PULL/ROTATC 20480 712B8-5%370
7129-6100 1] { RAOREPL ATE ¢-)P - (BGO) 20400 2120-6100
7120-b6411 2 1 LABEL:1 OPERATION 2BA80 7120-p411
7120-5445 & 1 LABEL: SCRIAL NUMBER 28400 7t2D-56443
Q120-3%47 [1] 1 TESY LEAD SETYT 28480 B120-31347
B3435-BLODGY | & 1 BATTERY KIT 20480 B343I5-~BO0DY
03444--00201 | 7 1 FRONT PANEL 28480 03atb6-00201L
G34L4-DD604 | 4 i SH1ELD: PC (TOM) 28460 B3466~00804
03406400403 | 3 1 SHIELD1 BOTTOM 28400 03454~60403
0X46b-24722 | 3 1 ETLL 1 BOYTOM 28460 03456~24702

See introduction to this secon for ordering Information
*Indicates factory setected value
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Table 6-4. Mechanical and Miscellaneous Parts

c
Index Ne. | -bp- Port Mumber 0 Description
1 4040-1126 3 Top Shell
2 2190-3666 5 A4R926 100k ohm
3 2190-0016 3 Leck Washet
4 5040-8058 L3 Handle/Bail
5 2950-0001 8 Hax Nut
6 4040-1278 ] 2ero Adjust Spacer
7 03466-66514 3 PC Assembly: Logic (A4)
8 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 ) Key Cap Light Grey (Range Switchet)
0370-2625 4 Key Cap White (Power)
0370-2873 4 Key Cop 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 She#

16 2360-0137 (o} Screw: 6-32 x 1 3/4

17 2190-0918 4 Lock Washet (Splity

18 5040-7223 4 Pad. Non Skid {Foot)

19 0510-0585 9 Push-On fRetainer

20 03486-00605 5 Bottom Shield

21 5040-8044 ] Top Shell Spacer

22 03466-66577 8 PC Assembly: Motber (A1)

23 03466-66503 (o] PC Assembly: Battery (A3)

24 03436-01201 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 0 -hp- Logo

29 2360-0372 5 Scraw: Machine Plastic

Model 3466A
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Figure 6-1. 3466A Exploded View (Refer to Table G-4)
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Replaceable Parts Model 3466A

Table 6-5. Option D02 Miscellaneous Parts

Index Wo. -hp- Part N, Description TE lndex Wo. hp- Part Ng. Description Ta
1 03466-00202 | Rear Panel 1 2360-0113 Side Shield Screws 8
2 5040-7208 Yop 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 Panef Screws 6

4A 03466-00613 | Side Shield, Right 2 2510-0099 Front Panel Screws 4
5 5040-7203 Top Trim 1 2380-0121 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 Bottom Shield Screws 8
B 03466-00201 Front Panel 1 2360-0199 Top Cover Screws 6
8 03466-00611 | Bottom Shield 1 2360-0330 Bottom Cover Screws 2

10 5040-7208 Bottom Cover 1 5040-7853 Square Plastic Washer 4

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

12 1460-1345 Tily Stand 2

13 5040-7222 Rear Foot 2

6-12
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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 thc 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 scrial numbers and scrial prefixes lower
than shown on the titte page. Make all the appropriate
manual changes listed opposite your instrument’s serial
number. Perform these in the sequentce 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 ycllow MANUAL CHANGES
supplement,

Tabte 7-1. Manual Changes

Seriat Pratix/Mumbar

Make Manausl Changes

1716A00450 and Below
17168A00625 end Below
1716A01682 thry 1716A0045t
1718A0t638 thru 17t6A0045t
1716A0tB30 and Below

17 thru 13,11,9 theu 6,4.2,1
17 thru 13,1t,9 thru 2

t7 thru 13,11 thru 3

t7 theu 3.1 (hru 4

17 thwy 13,11 ¢thru &

1716A02330 and Below 17 thwu 8
1716A02780 and Bulow 17 thru 7
1718A02980 and Selow t7 thru 8
17t6A03380 and Delow 17 thre 9
17 16A04380 thry 1716A01331 17 theu tO
17 t8A06530 and Below 17 theu t1
1718A11460 thru 1716A01831 17 thru 12
1716A12147 and Below 17 thru t3
17168A13916 and flelow 17 thru t4
17t6At4170 and Betow 17 thry 16
17168A17008 and Below 12,16
1716ABA10 3nd 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 C
fel. Des. Nomber 1} Description
Ad 03466-66504 1 PC Board Assembly: Logi¢

03466-00601 1 PC Shield (Top)

The 03466-00603 shield must be used with the
03466-66504 board: the shield presently listed in
Tables 8-3 and 6-4 wifl not fir.

7-8. Change #2 (Seriat 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

Raf. Des. | -Wp- Part Bumber | D Daseriptioa
A1C11tS 0180-0374 | 3| Change to 10uF 20V Capacitor
ATCR11t3 1901-0040 t Delete Diode
A1CR118 1901-0040 t Detete Diode
A1Q108 1855-0270 0| ODclote JFET
A1Q1t07 1855.0270 | 0| Defete JFET
AtQ106 1855-0308 5| Add Dual JFET DN 324
AlRt11 0698-3136 | 8| Change 10 t7.8k 1% Resistor
AIRt13 0757-0472 | 6| Change to 200k 1% Resistor
A1Rt18° 0698-0077 0| Delete 93.1k t% Resistor
AtR120° 0698-0077 | O| Delete 33.1k t% Resistor
AIR169 0698-B768 | 2| Delete 100 ohm t/2W Resistor
A1R207 0787-0288 1| Delete 9.09k 1% Resistor
AIR306 0757-0471 4 | Change w 182k 1% Resistor
AtR307 0698-3226 | 7| Delete £.94k t% Resistor
AIRT300 0833-0026 | 9| Dsiete Thermistor

7-10. Schematic 1 Changes. Delete R159 from the col-
lector 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 Q10S and Q107 to a dual FET Q106.
b. Delete R118* and R120*.

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

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

7-1
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Model 3466A

&

SCHEMATIC 1 CRANGE

! A303
| 410K

R30S
182K

Ai113 L c115 A145 R111
200 T 10 §

103

489K 17.8K

b A

SCHEMATIC 2 CHANGE

SCHEMATIC 3 CHANGES

R203 U200
R201
100

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

a. Dcletc RT300 and R307, connected 10 potentiometer
R303, and conncct R303 to R30S (see Figure 7-1). Also
change the value of R30S to 182k.

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

7-13, Component Localor. 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
A4CI908 and A4R970 from the 1able.

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

NOTE

Change #3 may not ke 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
R%8 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 1716AD1638 to
1716A00451)

7-18. Table 6-3 (Replaceable Parts) and Table 64
(Miscellancous Parts) Changes. Change the part number
of the shicld on the Al Asscmbly to 03466-00603 (CD
is 3).

7-19. Change #5 (Serial Numbers 1716 A01830 and Below)
7-20. Table 6-3 (Replaccable Parts) and Table 6-4

(Miscellanenus Parts) Changes. Change the lollowing in
the 1ables.

€
Ref. Des. hp- Part Number D | Description
Al 03466-66501 8 PC Assembly: Mother
A2 03466-66502 9 PC Assembly: Display

7-21. Change #5 (Serial Numbers 1716A02330 and Below)

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



Model 3466A

downloaded by

www . radioamatore._info

Backdating

¢ T 2 1 3 | & |
-~ |
KK B T
Enl;mﬂz : s |
o TYG0 O h g
usos — 570 —
" [ {=— ]
'n‘”: 28284& 8§ -a';lal- -a?zz-
-Riy2- ‘R.“z‘
*e’ B St

0

n @ g
—Ca— o R0 _Ra_
~RA60- _ oy 260, ~RAZI-

— RGN —

r

e

C-W!Ol 1 - CTHI—
—R3)— —RPe— —Aan3-

—ms3y - —m7-

- 23

——— B3 —— ——AG3a——

—RI3—
—RI3g~
-CRIY9-
e
chq-  CCAize: -k
=Cibe= G B
) 2
—Raz2~
-RrZ6~
-RrB-
—RE30—

L

—“RY28 —

=Lroy—

[ B}

—RIB- juros
=268 _gyu— —groo—
—RThe—

AT~

-Cros ——ETO—

B DTN
PYSTEN

Mt —ApE2—

—hgg  —ANO-

0
o

v
2000 W0 a0

NOYE ALL FLYWNG LEADS ARE

Wl (E \U' UNLESS OTHERWIIE
MAMXEDS

Al
03466-6650|

Figure 7-2. Component Locator for Changes #2, 7, and 16

V pise
10
g | A o2
%7—
usc4
1y al?
_ ]

7-23. Change #7 (Serial Numbers 1716A02780 and Betow)

7-24. Table 6-3 (Replaceable Parts) Changes. Change the
following in the table.

Figure 7-3. Schematic 4 Changes (Change #3)

circuitry.

NC
C
Ref. Des. hp- Part Number D Description
A1U400 1826-0478 i ) Change to T15KLM308# Op Amp
A1C404 0160-2198 2 Add 30pF 800V Capacitor

A1U400 can be replaced with the op amp part number
presently listed in Table 6-3 (1826-0561). If the pan
number in the table is used, remove C404 from the U400

7-3


alessandro
www.radioamatore.info-2


Backdating

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 1716A02580 and Below)

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

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

us02

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
M.M|N‘PMMM|D‘ Degerigtion

6§ | Change to 62pF Capacitor
1 | Change o 1.4-9,2pF Vai. Capscitor

A1C101 | 0160-4560
AI1C102 | 0121-01248

7-32. Schernatic 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, X90S§, X906, and X911, part number
1200-0474, 10 the table. The part number of the sockets
is 1200-0474 (CD is 9). These sockets are used for US0!,
U905, U906 and U9IL.

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

7-36. Table 6-3 (Replaceable Parts) and Schematic 2
Changes. Change the part number of AIKI00 to
0490-1136, and delete AICI17 and R12]1. AIK100 can
be replaced with the relay part number presently listed
in Table 6-3 (0450-1247). If the part number in the table
is used, add C117 and R121 as shown on Schematic 2
(use component locator presently in the manual to locate
C117 and Rf21).
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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
Rof. Des. | -hg- Part Number | D Bescriptioa
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,

€
Raf. Des. | -hg- Part Number | D Dascription
A1Q101 1855-0222 | 2| Chenge to FET Dual DN1402
A1R101 0698-3158 | 4| Change to 23.7k .01 Resistor
A1R103 0898-3158 | 4| Change to 23.7k .01 Resistor
ATR1 1Y 0898-4479 | 4| Change to 14k .01 Resistor
AMR152 | 2100-3502 | 8| Change to 200 Var. Resistor

If A1Q101 is replaced, use the part number (1855-0449)
presently listed in Table 6-3. If the part number in the
table is used, changec R101, R103, RI11, and R152 to the
part numbers and values prescntly 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 changcs.

Ret. Des. Volue Chsage
R101 23.7k
R103 23.7x
R111 14k
R152 200

7-42. Change #14 (Serial Numbers 1716A135315 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 #1% (Serial Numbers 1716A14170 and
Below)

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

c
Rof. Des. | -hp- Part Number | D Description
A1U300 | 1B26-0421 Change to {C RMS ADS536
A1R108 | 0658-4470 Change 10 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.

1-47. Change #16 (Serial Numbers 1716A17005 and
Below)

7-48. Table 6-3 (Replaceable Parts) Changes. Delete
AIR727 and R128 from the table.

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

FROM S5 (F) |

SCHEMATIC 2 CHANGE

1710 ——
80.8 5 U700
NV

SCHEMATIC 5 CHANGE

Figure 7-6. Schematics 2 and 5 Changas (Change #16)
7-50. Schematic § Changes. Delcte R727 between pin 8
of U700 and R7t0 and connect pin § to R710, as shown
in Figure 7-6.

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

7-52. Change #17 (Serial Numbers 1716A18810 and
Balow)

7-53. Table 6-3 (Replaceable Parts) Changes. Do the

following changes in the table.

Figure 7-5. Component Locator for Change #14

c
Rl Dea. | -hp Port Numder | O Description
A1C200 0160-2285 3 Add 22pF 500V Capacitor
A1C204 0160-2257 3 | Change to 10pf SO0V Capacitor
A1C210 01680-2238 8 Add \pF Capacitor
A1RBS9 0757-0346 2 Delete 10 .01 1/BW Reswstor
A1REE0 2100-3383 4 | Delete 50 .10 1/2W Var. Resistor
A1A305 0696-3243 8 | Changs ta 178k .01 1/6W Resistar

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

7-55. Schematic 3 Changes. Do the following changes.
a. Change the value of R30S to 178k ohms.

b. Add C210°® (1pF) capacitor between pins 2 and 6
of U200.

Mode! 3466A

c. Add C200 (22pF) capacitor between pins 1 and 2
of U200.

d. Change C204 to 10pF.

7-56. Component Locator. Use component locator in
Figure 7-7.
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Figure 7-7. Component Lacator for Change #17
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SECTION VHI
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

¢. Schematics

Logic Interface Block Diagram

Simplified Analog Schematic

Input Switching Schematic (Schematic 1)

Ohms Current Source and Input Amplifier

Schematic (Schematic 2).

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

6. Logic and Display Schematic (Schematic 4)

7. Power Supply and Charger Schematic

(Schematic 5)

H WK -

B-4. THEORY OF OPERATION

POWER ~?V
D— =
- 2.6V

Vous(+6e 3V}

A

1. Equipment Required 8-5. Biock Diagram and Simplified Theory

2. Instrument Disassembly

3. Gceneral Troubleshooting Information ) . . .

4. Failure Isolarion ¢ 8-6. Figure 8-1 is a block diagram of the Multimeter.

5. Power Supplies Troubleshooting Each block is discussed to give the basic theory of opera-

6. Internal .Clock Troubleshooting tion of the Multimeter from input to display.

7. Function and Range Sclect Troubleshooting

8. Digital Troubteshooting 8-7. Power Supplies. The power supply provides dc

9. DC Troubleshooting voltage of +7V, -7V, —2.6V and +6.3V (Vpgp) tO

10. Ohms Troubleshooting the Multimeter circuitry. The + 5V reference supply is

[1. AC Troubleshooting derived from the +7V and -7V supplies.

CONTROLLER
e BY. arer
»Sv REF. OnM CORRCHMY | e, reonmTon Acmlvtugl'l_% ?EI'.&‘ SLOFEY
RUN - OQWN
VA D] \
INPUY Al S0PE
SWITCHING P COMPARATDA
CoM
’ w | R
. RUN-UP \ -
- f \'\ INTEGRAOR
Sns S,
2001 ONLY
v b~ 45V REF. wwo |
2ERO

Ry

Figure 8-1. Simplified Block Diagram
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8-8. Battery Charger. The battery charger consists of a
three cell rechargeable batiery, a current limited charger
circuit and a digitally controlled d¢ to dc 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 (U%07) 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 x10and 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 1o 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 measurcments. 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
transtate 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

Model 3466A

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 C703 10
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 10 the series regulator
(Q702), so that the volage fed back to the inverting input
(pin 2) will also be ground (OV). 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.

— =1V

Yaied B- 20

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 fiktered
by C701 to provide an unregulated + 8V to the Vg,r
regutation Q802 or Q70) for option 001 instruments
(JM700 installed).

NOTE

Battery voltage (Vg,4) will vary between
+ 5.6V and 6.5V depending on the charge
status of the battery. The display voltage
Vpisp 15 equal to Vg, when Sl is ON.

B-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 8-28. MODE NO. 1. 1n Mode No. I (AC with

voltage source impedance and a virtual ground between
R616 and R,y as shown in Figure 8-3. The voltage drop

- across the two resistors (R616) and R,)) is set by the
reference diode to 6.95V. If the junction between Ry
and R616 is ground and if R&16 is a fixed resistance
(42.2K), R,y 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 adjustment is done at the factory
and unless the reference diode (CR600) is replaced or
some other major rcpair is performed, R602 will be suf-
ficient to adjust the reference supply. It should also be
notcd that cthe rcference value, 5V, is not the critical
parameter for this adjustment. The adjustment (R602)
is made 1o establish a reference voltage that will allow
the injcgrator 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  (3)

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. Bautery Charger and Converter. Refer to schematic
number S. 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 Mulitimeter OFF.

Mode No. 2— AC with Multimeter ON,

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

Multimeter OFF), the battery charger is operating at the
Jast charge rate (500mA max). Figure 84 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. R8!8,
R805, and CRE06 thru 810 to provide a relerence voltage
of approximately 4.3V to the OP Amp regulator
{U8BOLA). This reference voltage is adjustable by R818.
CR806 thru 810 are used as temperature sensors in the
charger reference divider. The diodes have a negalive
temmperature coelficient, which causes the reference
voltage 10 be slightly more positive when the Multimeter
is cold than when it has warmed up. Consequently the
chargc current is also slightly greater when the Multimcter
is cold.

8-30. A voltage directly proportional to the battery
voltage is monitored at the non-inverting (+) node of
USBO1A. If this voltage is less than the charge reference
voltage (USOI A inverting node), the OP Amp will output
an error voltage. This error voltage will increase the drive
to Q80! 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 UB0LA is also
increased. This loop will remain active until the non-
inverting node voltage of U8B0} A is equal to the reference
voltage at the inverting node.

8-31. R811, UB0!B and the associated resistors comprise
a current limiting circuit for the battery charger. This cir-
cuit will decrease the charger reference voltage at USO1A
if the current thru R811 exceceds approximately S00mA.
At 500mA the voltage drop across R81t1 is 135mV. This
voltage is monitored at the inverting input (—) of Op

83
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Amp U80IB. The reference for U80LB 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 volrage.

Model 3466A

8-32. The negative error voltage must be sufficient to for-
ward bias CR80! before it will effect the charger reference
volitage. Therefore, if the polarity of the US01B output.
voltage is positive; as would be the case if its inverting

mode voltage was less than 134mV, CR80! would remain

back biased.
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Figure B-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 R§11 which is the
voltage at this inverting input of U801 B. This loop will
remain active until the output voltage of U801B (cathode
of CR801) is more positive than the charger reference
voltagé (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 UBOIB at approximately
55mV. The voltage drop across R811 need only be an ad-
ditional 80mV to surpass the reference voltage on UBOIB
(55mV + 80mV = [35mV). An80mV drop across R811
corresponds to approximately 300mA of charge current.

www.radioamatore_info
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8-35. MODE NO. 3. In Mode No. 3 (Battery Charged
with Multimeter ON), the ac linc voltage is disconnected,
the battery charger is not operating and the Converter
is supplying + 12V and — 12V to the +7V and -7V
regutators 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 U801 A as shown in Figure 8-6. This [ow
battery indicator circuit uses many of the same com-
ponents as used in Mode No. 1. The reference voltage
at the inverting node of U801 A was approximately 4.3V
in Mode No. | and No. 2. In Mode No. 3, Q803 is turned
on at T1 by the converter contro! output. This (s assum-
ing that the battery is charged. With Q863 turned ON,
CR806 thru 810 arc effectively shorted out. This changes
the reference voltage for USDO1A (—) to approximately
3.4V.
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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 [C (U907), the Input Hybrid
(U102), and the Integrator Hybrid (U402). The simplified
analog schematic (Figure 8-16) shows the input switching
configuration for cach function. Table 8-1 shows the three
line function codes for each of the seven Multimeter
functions.

Teble B-1. Function Code

Cads

Function ENA FNB FNC
DCV (S2) 1 1 0
ACV (S3) 1 0 1
DCV + ACV {S2 and S3) 1 0 1
DCt (S4) 1 o} Q
ACI (55) (o} (o} 0
DC + ACI {54 and S5} 4] (o] (o]
Q {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 s 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.

Takie 8-2. Range Codes

Cada
Range RSO RGE RGF Aute
20mV (§7) 0 1 0 1
200mV (S8) 0 0 0 1
2V (59} 1 0 0 1
20V (510 1 1 0 1
200V (S11) 1 1 1 1
1200V {512) (4] 1 1 1
20MQ (813} 0 0 1 1
Auto (S14) Open Open Open o

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

Service

Manually ranged. The current function (dcl, acl, and del
+ 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 Cperation

8-48. DC Volimeter. 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 thc 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 — 1.9999Vdc to
+1.9999Vdc to avoid setting the Multimeter display to
an_overload (OL) condition. The input voltage

must obviously be amplified or attenvated to keep
the voltage at (D) 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 funciion. However, in the dc + ac volts or de
+ ac milliamps function the voltage at (D) may be
acV, dcV, or a combination of both.

MANUAL (S14 OFF)
CONTROL
uao?
RGD —
FROM ST-SI13¢ RGE —
RGF ——
INPUT INTEGRATOR
wo2 Ue0R
YAALA-U- 24

AUTO (S14 ON}
CONTROL
o7
|
RGO RGE RGF
INPUT INTEGRATOR
uio2 U402

Figure B8-9. Range Code Logic interface
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Figure B-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 Vde, the output would be 1.414 Vdc
which becomes the run-up voltage for the A 1o D
Converter,

NOTE

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

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

8-56. US00 functions as a low impedance voltage source
to R, 1t outputs 1 volt in the 2k thru 20MQ} ranges
and .5V in the 202 and 2000 ranges. This output voltage
is dropped across R 4 10 a virtua! ground provided by
the Input Amptlifier (—). The resultant current ts the cus-
rent thru the unknown resistance (R,). Figure 8-13 fur-
ther simplifiers the gain configuration combining the
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Figure B-13. Dhm 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 20§ and
20012 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 Iead can be nulled by ad-
justing R926 in the 20Q and 20012 ranges.

8-59. The Ohm's Auto Zero loop compensates for
voltage offsets at the input to the Input Amplifier. During
aulo zero these potential crror 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 Stope Amptifier (U404), a com-
partor (U406), and an Auto Zero Loop.

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

8-62. During Auto Zero (1) , 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 (7)

8-10

8-63. At thebeginning of run-up (@) 2dc voltage pro-
potional to the Multimeter input is applied across one of
the run-up resistors (depending on the Multimeter func-
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 milliscconds. At the
end of run-up the run-up voltage is disconnccted from
the run-up resistor. There is now a 1.6 millisccond hold
or scttling time before run-down is injtiated.
During this time the Controller senses the polarity of the
Integrator output and scleets the proper run-down cur-
rent. If the integrator output is positive at the end of
run-up, QH1 and QH2 will be closed during run-down.
If the integrator output is negative QHI and QH2 will
be open.

8-65. Run-down (®) 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 nepative), 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 Integralor is positive during run-up, the
Comparator output will be positive. This voltage is sensed
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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. Controtler and Logic Interfuce. Refer to schematic
No. 4 U907 functions as an Algorithmic State Machine
(ASM) controller. tt controls the MOS FET switching on
the Input and Integrator Hybrids. US07 outputs drive
signals for ttie four most significant display digits. The
lcast sipnificant digit (L.SD) is driven by a separate counter
and drive circuit. Figure 8-15 is a block diagram of the
Controlier and Logic Interfacc.

8-68. At the end of run-down, the output of the A to
D Converter (Comparator) is a state change HI 10 LO
or LO 10 HI, depending on the polarity of the Intcgrator
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 circuijt 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 .S 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 rcason
— so 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 Disassemnbly - 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

1ECAUTION§

Wear clean cotton gloves when working on
the circuit boards or switches. Conlamination
Sfrom 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 rhe following procedure
o prevenl possible damage.

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

2. Attach the 3466A COM terminal to
earth ground. Touch all tools 10 earth ground
10 remove static charges before using them on
the instrument.

3. Usea soldering iron with a grounded tip.
B-74. Equipment Reguired
8-75. The required equipment to troubleshoot the 3466 A
is listed in Table 8-3. If the recommended equipment is
not avaifable, use substitutes that meet the reguired
characteristics.
B.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 Bartery Charger Assembly is located in
the top shell assembly and is connected to the
main printed circull assembly by a 9 lead

cable. To avoid possible damage 10 the cable,
remove the top shell siowly,

NOTE

If the battery cable is disconnected, the 3466 A
will not operate unless JM700 is installed (see
paragraph 8-87, step J-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 Assemnbly) 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 Typa

Requirod Cherectssistics

Recommented Mode)

DC Voltage Standard

Ourpur: 18mV to 1000V

Systron Donner

Accuracy: x0.02% Model M107
AC Cslibrator/High Outpur: 180mV to 100V Fluke Modsl
Voltags Amplifier Frequency: 200Hz t¢ 100kHz 5200A/5216A

Accuracy: *0.1% (mid band}

Oscilloscope

Bandwidth: dc
Input: 0GOSV 1o SV ac/dc
Storage Capability

to 100MHz | -hp- Mecdsl 1741A

Digital Muhimster

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

-hp- Model 3468A

Resistor Decade Box

Resistors: 1 ohm 1o 1M ohms
Accuracy: 20.005%

Gensral Radio
Maodel GR1433-H

DC Power Supply

Output Voitage: O tg 20V
Output Current: O 1o 2A

-hp- Model B294A

8-12
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a. Small offscts in the ac volts function with input
shorted is normal and the 3466A should mect its accuracy
specifications.

b. Make sure the 3466A is set to the correct power line
voltage.

c. Before troubleshooting any ac or ohms failures,
make sure the de 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 disptay), make sure the instrument is calibrated
before doing any troubleshooting (do the Performance
Test in Section 1V of the manual). Also, since most
troublcshooting 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 Coaverter,
or associated circuitry. The Analog Failures are most
likely caused by the Input or Post Amplifiers, range and
fupction switches, and associated circuitry. Analog
Failures can also be caused by a defcctive pawer supply
and the digital circuitry (Controller, A/D Converter,
etc.). Make sure the power supplies and Centroller are
goad before troubleshooting the instrument. Go to
paragraph 8-85 to check the supplies, and paragraph
8-100 to cheek 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 Failures 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 — 1f 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 (1J907). If, however, the failure is noted

www.radioamatore.info

Service

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 ar all functions. Other analog failures
include common-mode rejection and input impedance
failures. The failures are explained as foltows:

NOTE

A Floating Reading is when the 34664
displays what appears to be a normal reading
(with no input applied), that is other than zero
volts, which does not change gfter an input
is applied to the Multitneter.

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 Amplifters, or if the incorrect func-
tion is selected by the Controller. If only the dc current
function is jnoperative, try replacing the current fuse first.
Then go to paragraph 8-96 to determine if the correct
function is selccted. If the correct function 1s selected,
go to paragraph 8-106 (DC Troubleshooting) for
troubleshooting.

¢. Failures on All Ranges in the Ohms Function —
Make sure the de 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 fo 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.

§-13
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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 Fallure — 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 tuming on Q100 and associated cir-
cuitry (see Schematic 2).

g. Common-Mode Rejection Failure — Make sure the
spring at the bottom of the A1 assembly makes good con-
tact with the bottom shield. Also make sure there is a
good connection between the power transformer frame
and carth ground. Tighten the screws, if necessary.

8-85. Power Supplies Troubleshooting

8-86. Unless otherwise noted, refer 10 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 i§ 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 Assembly. Check the power supply voltages
at the +7, —7, and —2.6 pads with both ac power con-
nected and disconnected from the 3466A. Check the sup-
plies as shown in Table 84. Make sure the instrument
is turned on when checking the supplies, The power sup-
plies failvures are as follows:

Table 84. Power Supply Voltages

Test Pad Voitage

+7V +6.9V o +7.1V
-7v -69viwo -7.1v
-2.5v ~23Vtwo -2.7V
+86.3Vv +5.6Vto +7.2v

a. AH 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 Connecied or
Disconnected. Troubleshoot the +7V power supply.
This is necessary since the +7V supply is used as the
reference 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. If the + 7V supply is good with the 3466A tumed
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, CR70!
to CR706, and associated circuitry. If the supplies
are good, troubleshoot U700 and associated cir-
cuitry. Since an exoessive 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 supplv 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 crcuitry is good. Troubleshoot
U700 and associated circuitry only if the +7V
supply is defective with the 3466A turned on and
good with the instrument turmed off.

8. If excessive current is drawn (i.c., much more
than approximately 21mA). the other circuitry in
the 3466A is loading down the supply. Remove the
A4 asscmbly from the instruiment. I the current is
now good, the digital circuitry on the A4 assembly
is causing the fajlure. 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 vollage drop across the traces (on the
A1/A4 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 10 the dc volts function. The
trace with the highest voliage drop across it is the
one that is most likely connecied to the shorted
component.

¢. The + 7V Supply is Good, and the —7V and — 2.6V
Supphies Fail. Do the following:

1. With ac power connected to the 3466A, tumn the
instrument off (S1 in OFF position).

2. Mcasure the =7V power supply at the emitter
of Q702.

3. 1f the supply still fails, troubleshoot U701, Q702,
and associated circvitry.
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d. Only the —2.6V Supply Fails. Make sure C710,
R714, and R715 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, US07, etlc.).

e. The +6.3V Supply kails. 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:

I. Make sure the 3466A is turned on (S1 in ON
position) and ac power is connected.

2. Disconnect the A3 Assembly (Battery Charger
Assembly) {rora the Al Assembly.

3. Temporarily connect the emitter of Q701 to the
+6.3 pad (battery voliage pad) located next to
P701. This replaces jumper JM700 used in option
001 instcuments.

4. If the instrument now operates, the Battery
Charger circuitry may be defective. Go to paragraph
8-88 for troubleshooting.

S. 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).

B-88, Battery Charger Assembly Troubleshooting

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 dispiay
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.

Service

c. Converter. This circuit develops the +12V and
— 12V Unrcgulated 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 foHowing 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 CR8I12
and CRB13 (see Schematic 9).

¢. If no signal is measured, continue with step d. If
any signal i1s measured, the Converter circuitry is at fault.
Do the following:

1. Using the test multimeter, measure for approx-
imately zero volts at JM80I.

2. If the voltage is good, troubleshoot for a defec-
tive U803 and UB04.

3. If the voltage is high (i.e., battery voltage), use
information on the schematic to check for a defee-
tive CR804, US0U2, or USOD3.

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 Battcry
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
CR80]. [f adjustment is now possible, troubleshoot
UBO01B and associated circuitry. If still unable to adjust,
troubleshoot USOIA and associated circuitry.

8-92. Instrument Temporarily Tums On and Then OfFf
with AC Power Disconnected. This failure can be caused
by the Turn-On Circuit (i.e., Converter Control Logic)
psed 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 foliowing:

a. Turn the 3466A off.
8-15
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b. Connect 2 1M ohm resistor across C805.
¢. With ac power djsconnected, turn the 3466A on.

d. If the 3466A turns on and stays on, try replacing
C80s.

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 ¢ircuitry. 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 JM80] 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 Q80S.

d. If the signal is missing, the Converter Oscillator and
Oscillator Pulse shaper circuitry may be defective. Do the
following:

I. Check at IM80) if there is enough drive for tran-
sistors Q804 and Q80S.

2. If there is enough drive signal, try replacing Q804
or Q805.

3. If there is no signal ar JM801, trace back to the
Converter Oscillator to determine if U803 or US04
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 S0kHz.)

e. If the signals at Q804 and QB80S are good, check the
signal at CR814 and CR815, and CR812 and CR813, as
shown on the schematic.

(. If the sigrals are missing, check for a defective
CR812 to CR81S, or T801,

8-94. Internal Clock Troubleshooting
8-95. Refer 10 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, U%13 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 Selsct Troubleshooting

8-97. The following paragraphs have troubleshooting
procedures 10 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 fatl, set the instrument
to the dc volts function.

b. Check the state of the function control lines (FNA,
FNB, and FNC) at J902, pins S, 4, and 3 for the FNA,
FNB, and FNC lines, respectively. Make sure the lines
are in the correct state as listed in the funciion 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 Sclcet Troubleshooting. Do the following:

a. With the 3466A turned on, sct the instrument to the
defective range.

b. Refer to the range table on Schematic 1 and deter-
minc the state of the Range Code Lines (RGD, RGE,
RGF, and Auto). The lines can be checked at 1902, pins
12, 14, 15, and 16 [or the RGD, RGE, RGF, and AUTO
lines, respectively.

c. If they are in the correet state, the range switches
are good. Go 1o paragraph 8-106, 8-113, or 8-121 for the
dc volts or d¢ current, ohms, or ac volis 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 (U%07), 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.


alessandro
www.radioamatore.info-2


Model 3466A

8-102. Troubleshoot the 3466A by placing the instrument
into the Sclf-test mode (see paragraph 8-101) and then
checking the operation of the Controller (see paragraph
8-104).

8-103. 3466A Sclf-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:

AMPER IN JUMPER IN
NORMAL YESY MO0E
POSITION
-—] o~
[[osw] | [omos ]

Figure 8-15. 3466A Self-Test Connection

t. Unsolder and remove the comparator jumper
located between U908 and UY13.

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 piace 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
measuremernts listed in Table 8-5. Do the following:

a. Turn the 3466A off.

Service

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 3466 A in the test mode, set the instru-
ment to the dec voits function and the 2V range.

2. Apply +1V dc to the 3466A°s input terminais.

3. Use the test oscillascope to check cach 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 8-12], respectively).

5. If the reading on pin 6 is incorrect, the A/D Con-
verter is most likely at fault, Ga to paragraph 8-105
for troubleshooting.

6. If the reading on pin 11 is incorrect, check for
a defective counter U9I2.

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 5, 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. Ifthe first three digits on the display arc **800°* and
the Jeast significant digit is missing or wrong (i.e., other
than a number is shown), check the least significant digit
circuitry (U901, US03, U90S, U911, U912, U9LS, U9I6,
and DSMS).

f. If the reading on the display is other than *“800X"",
an overioad (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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Tahle 8-5. 3466A Self-Test (+1V Input)

J902 Pla Numbar Scope Rsading Descrigtion
1 ov DISP GND
3 oV FNC (Function Code Line C)
4 + 7V FNB {Function Code Line B}
5 +7Vv FNA (Function Code Line A)
+ 68V
8 Comparator
— — OV
+ 7V
8 Recrp +° (RMP}
— — 0OV
L:) *+7V Ramp—"* (RMP
+6V
10 L Run-Up Eneble IRUE)
+ 6V
11 L Run-Up Clock, 10xHz (RUC)
— ov
12 +7V RGD {Range Setect Code D)
14 ov RGE (Range Select Code E)
18 oV RGF (Range Select Code F)
16 OvV/+ TV Auto/Manust
B + 7V Externel Hold
1 + 68V
19 J L Auto Zero Logic (AZL)
ov
23 +7V Q106A/8 Control
24 ov Q106A/8 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 notoggling is noted, check for toggling at pin
9 of U907 (RUCQ). If toggling is noted, check for
a dcfective U902. If no toggling is noted, check for
a defective U907.

4. 1f 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. If 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 arcuilry. 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 (sce 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 Schematic 3):

a. Turn the 3466A off.

b. Place the 3466A into the test mode (sce paragraph
8-103),

¢. Turn the 3466A on.

d. Set the 3466A to the dec volts function and the 2V
range.

e. Apply +0.8V dc to the 3466A's input terminals,

f. Use the test oscilloscope 10 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 circuil board.


alessandro
www.radioamatore.info-2


Model 1466A

Teble B-6. AID Converter and Amplifiers Waveforms

Teat Paint Scopa Roading
JM101 —| r‘—‘ ov
-.8Vv
JM201 [ ~ | +.8V
ov
Integrator ov
Output
{U400 pin B) -1.8V
L — T\

U404 pin 3 v
-------------- oV
U404 pin 15 T —~ - o
] -6.5V
+.8V
U404 pins 8, 8 FURNERUE Mty RESRIURE iy By oV
/ -1.2v
U406 pin 10 I e "|" oV
- -8V
--= ~--b-- oV

U406 pin Y
i [ A ) By

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 rcading at the
Intcgrator Output (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:

{. Connect a short across the Integrator Capacitor
(C402) to change the Integrator (U400) to a X1 gain
amplifier. Then measure the Integrator output
(U400 pin 6) again,

2. If the output is approximatcly OV, the Integrator
ts most likely good. Check for a defective C401 or
U4a02.

3. If the voltage is other than OV, troubleshoot
U400 and associated circuitry.

8-106. DC Troubleshooting

8-107. DC failures can consist of dc voits and/or d¢ cur-
rent function failures on some or all ranges. The follow-
ing are the failures and troubleshooting information.

NOTE

Jumpers JM10] and JM20! may be marked
J101 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 Z¢ro
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 YM20!1 and connect it to JM101.

S. 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. Tumm the 3466A off.

c. Place the 31466A 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 troubleshoolting.

f. If the display is correct, make sure the 3466A is set
10 the dc volits 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
JIM201 (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 IM200 and
check the reading again. If now good, replace U300.
If still wrong, troubleshoot the Post Amplifier
circuitry.

3. If the reading at JM101 is wrong, apply +1V
dc to the 3466A's input terminals. Use the test
Digital Multimeter to check for + 1V at U102 pin
21 (se¢ Schematic 2).

4. If the voltage at U102 pin 21 is good, the fnput
Amplifier, U102, and associated circujtry are defec-
tive. Before troubleshooting the circuitry, lift
jumper JM10] (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 Amplifier circuitry.

S. If the voltage at U102 pin 21 is wrong or miss-
ing, use the test Digital Mulimeter to trace the + 1V
voltage from the input terminals to U102 pin 21 (see
Schematics 1 and 2). Check for open circuitry.

8-109. ANl Ranges in the DC Volts Function are
Inaccurate. Refer to Schematics 2 and 3. Before
troubleshooting for inaccurate readings, make sure the
3466A°s SV reference supply is good. Also check for an
oscillating Input Amplifier. Replace U100 if oscillating.
If the reference supply is good and the Input Amplifier
is not oscillating, the failure can be cavused by small offsets
and gain crrors in the A/D Converter, or the Input or
Post Amplifiers. This is normally caused by small offsets
and gain errors. Do the following:

a. Set the 3466A to the ac volts + dc volts function.
{Sitmultancously press the front buttons for the dec volts
and ac volts functions.)

b. Sct the 3466A (o the 200mV range.
¢. Apply + 100mV dc 1o the 3466A°s input terminals.

d. Using the test Digital Multimeter, measure for
+100mV at JM101 (sce Schematic 3).

e. If the voltage is good, continue with step f. If the
voliage 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
associated circuitry.

1. If the voltage is wrong, troubleshoot the input
switching and protection circuitry.

8-20
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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 fauli.
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. Also
check for defective filter capacitors on the supplies.

b. Make sure shielding is in place.
c. Check for cold solder joints on grounds.
d. Ifthe previous checks are good, turn the 3466A off,

e. Remove the TRMS Converter (U300) from its
sockel 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 3466 A off. Sct
the instrument to the ac volts function and 2V range.

h. With U300 still removed from its sockel. connect
a quiet +0.5V dc 1o 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 U300 or the inlcgrator capacilor
(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. Connea pin 21 of U102 to ground (se¢ Schematic
2).

4. Use the test oscilloscope 1o check for noise at
JMI10I (see Schematic 3). Since a small offset may
be developed by the lnput Amplificr, switching tran-
sients may be noted between the A/D runup and
rundown operation. If noise is notcd, try replacing
ulo00.

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 Amplificers, and by other circuitry.
Check the following:

g. Only the 20mV and 200mV Ranges Fail. Check for
a defeclive U104, QL0S, 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 pains in the [nput or Post Amplificrs, or by
other circuitry. Use the gains and amplificr 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 8-2. DC Gain

®

lnput Input Amp | Post Amp | Post Amp

Ranpe Voltage {Gaiin) (Gain) Output
20mvV 10mv x10 x10 1v
200mvV 100mvV xt x10 v
2v v x.1 x10 1V
20v 10V . 1 x1 10%
200V 100V %.001 x10 v
1200V 1000V %001 1| v

8-112. DC Current Troubleshooting. 1f both the dc volis
and dc current functions fail, troubleshoot the dc volts
function first (go to paragraph 8-108 through 8-111). 1f
only the de current function fails, the most likely causes
are the current range switches, current shunts, or current
prolection circuitry (see Schematic 1). The dc volts func-
tion has to be opcrating since the voliage 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 AIR658 (Current Shunt Resistor) is al
a critical value, use the following procedure
if replacement s necessary,

1. With a marking pen, mark the resistor’s
leads at a distance exactly .64cm (.25 inches)
Srom 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 volls function is operating correctly.
Troubleshool 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 Overlond on All Ranges with Input
Applied. This failure can be caused by an open between
the Input Amplifier and input terminals in the ochms cir-
cuitry, Check and make sure the function and range
switches are good (see Schemalic 1). The faiture 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 laput
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
swilches 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 10 paragraph 8-120
(Ohms Circuitry Troubleshooting) for Lroubleshooting,

8-117. Noisy Readings on All Ranges. Check for a noisy
Ohms Current Source.

8-118. Imaccurate Readings on All Ranges. This [ailure
can be caused by the Ohms Current Source or Ohms Pro-
tection Circuitry. Go to paragraph 8-120 (Ohms Circuitry
Troubleshooting) for troubleshooling.

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 CR1]6. If the ohms function is now good, replace
all of the diodes. If the failure is still present, check the
following:

8. Noise on the 20 Ohms Range Only. Try replacing
R428.

b, Only the 20 Obms and 200 Ohms Ranpes
Fail. Check and make sure US00 (pin 6) outputs 0.5V
(see Schematic 2). If wrong, troubleshoot USO0 and
associated circuitry. If good, try replacing U102.

c. Offsets on the 20 Ohms and 200 Ohms Ranges.
Check Ohms Null Circuitry (Q400, Q40), and associated
circuitry).

d. Other Ranges Fail. This is most likely caused by
the Input Hybrid (U102) or Ohms Curcent Source. Go
to paragraph 8-120 (Ohms Circuitry Troubteshooting)
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 Multimneter 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 ohms 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 Jk ohm resistor across the input
terminals.

d. Connect a short clip lead between the cathode of
CR118 (sce Schemnatic 1) and the COM input terminals.

e. If the 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
ohun 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 (sec Schematic 1) to
disconnect the Ohms Protection Circuitry.

3. Sct the 3466A to the 2k ohms range.

4. Conncct one input the test Digjtal Multimeter te
the cathode of CR118 and the other to the V input
terminal.

5. 1f all the ohms ranges fail and the current from
the Ohms Current Source is good (i.e., ImA), as
measured on the test multimeter, the current source
is most likely good. Troubleshoot for a defective
Input Amplifier.

6. If 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 Gurrent Source

Rengs | Vyu R 1,
Y] -vi] brA)
20M 1v 10M | .001

2M 1V ™M 001

200K 1V 100K 01

20K v 10K A
2K 1Vv 1K 1

200 .5V 100 5

20 .5V 100 5

8-121. AC Yroubleshooting

8-122. Before troubleshooting for ac failures, make sure
the de volts function is operating correctly. Troubleshoot
the dc volts function first before troubleshooting the ac
volts function (go 1o 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 JIMI101 and JM201 may be marked
JI01I and J201, respectively, on the printed cir-
cuit board.

8-123. Overload, Floating, Constant Zero, or Inaccurate
Readings on All Ranges in the AC Volis Function. This
failure can be caused by the Input or Post Amplifiers,
TRMS Converter, or associated circuitry. Unlike the de
volts function, the outputs of the Input and Post
Amplificrs are not switched between the A/D 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 proceditre 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 tnput
terminals.

c. Use the test oscilloscope to measure for a 0.5V
(1.41V peak to peak), 200Hz sine wavc at jumper JM201
(see Schematic 3). Make 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 to ¢heck and make sure the signal is
at approximately 0.5V.

d. If the signal is good, the TRMS Converter (U300)
or associated circuitry may be defective. To check this,
make sure the converter's output (U300 pin 6) is + .5V



downloaded by
www.radioamatore._info

Model 3466A

de. [T good, R303, R30S, 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 fora 0.5V (1.41V peak to peak),
200H7z sine wave at jumper JM101. Make sure there is
no oscillation present on the sine wave. 1f the 3466A is
inaccurate, use the test Digital Mujtimeter 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 troubicshooting the circuitry, lift jumper
JMI01 (see Schematic 3). If the output of the [nput
Amplifier is now good (i.e., 0.5V, 200Hz sine wave),
U402 may be loading down the amplifier. If the signal
at JIM10I is still wrong, troubteshoot the Input Amplifier
gircuitry.

i. If the voltage at U102 pin 23 is wrong or ntissing,
use the test oscilloscope to trace the 1V, 200Hz signal
from the input terminals to U102 pin 23 (see Schematics
1 and 2). Cheek for open circuilry.

8-125. Frequency Response Fallure. Do the following:

a. Choek 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. All Rauges 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 Ofisets 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.

Tabla 8-S. AC Gain

® ©

input Input Arap | Pust Amp | Post Amp
Renge Voltege {Gain) {Gein) Output
200mV AV x.5 x10 .8V
2V 1 x.5 x1 5v
20V 10V %.005 x10 .5V
200V t1oov x.005 x1 5V
1200V 1kV x.0005 x1 SV

8-129. AC Current Troubicshooting. If 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 instead. 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 YO
RIGHT. THIS ORIENTATION (S THE SAME AS THE PHYSICAL
ORIENTATION 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:

10 © o9
E{ 11 8 F
dE
}

13o | 6

e
HE

~

[4)]
O

N oW
@

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 | | —_ . S

DUAL MOS FET Y & o
SWtTCH e— j_ - J
® | | .1 ot
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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

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] = |—™o

DUAL MOS FET “A° o—
SWITCH B— ‘j_ - J
Y l ‘| d

8-30
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NOTE 1

THE SCREMATIC 1S 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:

8-32

Vsug (-26 V) |1 % 40| INTEGRATOR SUMMING JCT
‘AUTO ZERO LOGIC {AZL) |2 gl ne
RGO |3 % 38| AUTO ZERO {C408)
RANGE nae |4 37| ne
CODE
UNES NC |8 36l ne
RGF |6 wao2 35| auTo zErRD
Function | FNCY7 INTEGRATOR 34] ac auto 2eR0
Ij:lzz Fae |8 HYBRID 33] 5 v REFERENCE
ENA 19 *soLogo INTo 32| ACRUNUP
Voo VI IO rer, o sOLDER Ane
DIGITAL GROUND {DGD) |19 cuss % 30] 115 AUN DOWN
RUN-UP CLOCK (RUC) |12 231 NC
RUN-UP ENABLE (RUE) |13 *28[ o RUN LP
Ramp - Ry |19 27| ne
Rame (+ [Rpyp? |15 26| pOST AMP OUTPUT LOC RUN UP)
Nc |26 23| POST AMP INPUT
s RUN UP (20 ) |173% 24| €204 (POST AMP]
NC |8 23 Nc
POST AMP SUMMING JCT |19 22| Ne
ANALOG GROUND |20 *21| 0's AUTO ZERO
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DSMI (1890-0532)

ANODE c.a QO

NO PIN

NO PIN 4

CATHOOE 0, iN0CF 4
NC PIN o

NG PiN

CaTHODE 6O

[ R VR N1

G
14

4 > ANODE 8-b
13 - NO PIN

o
In 2 F N0 BN

11 CATHODE o.ANODE b
0 O ZATHODE a-b

S b CATHODE ap INOT USEDI

B € [0 CATHODE ¢

DSM2, DSM3, OSM4, DSM5 (1950-0531)

CATHODE 5 QY 1 ° 14 > ANODE (SAME A4S 3) NOT USED
CATHOCE 1 d 2 13 b caTHODE b
ANODE {SaME A4S 10 3 ! B 1ZF ND PIN
NO PN A & 9 1P CATROOE ¢
NO PIN - 5 10 D CATHCDE ¢
CATHODE 90 Q 6 op ' ‘ S D NO CCNNECTICN
CATHOLE ecj? B — 6 [D CATHODE o
vsug | a0 | AU ENABLE (RUE)

CLOSE AUTO ZERO LOOP (AZL) |2

DISPLAY

EXT ROLD }3
*7V 14
AUTO/MANUAL |S
RGF &

RANGE
CODE RGE |7

LINES
RGD |8
uso?
RUN UP CLOCK IRUCI |9
CONTROL

OECIMAL POINT ay |10

s—a’ |l
21

np—ag |I2

g (13

|14

SEGMENTS

¢ |15

a |16

Vpisp |17

SEGMENTS

DISPLAY GNOD |18
c |
b (20

39

Ramp ~ Ryt

38| Ramp ¢ (Rywp)

k74
36
35
34
33
X
3t
30
29
28
27
26
25
24
23
22

2)

DIGITAL GROUND (DGD)
COMPARATOR INPUT
NOT USED

NOT USED

OIGITAL GROUNO (DGD)
10 KHZ INPLUT

DIGIT STROBE DSM4
DIGIT STROBE OSM3
OIGIT STROBE DSM2

DIGIT STROBE DSMm1

NOTY USED

NOT UsUD

FNA

FNB t:JNNEcs-non CODE
FNC

REED DAIVE INPUT

s DISPLAY SEGMENT
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Product Line Sales/support Key

C Computer Systams Salas only

CH Computer Systems Hart ware Saltg and Sarvices
CS Computw Syrtems Softwars Ssiee and Servicen
€ Eleclonk atrumpats  Masnsrement Sysioma

8 Madice Products

MP Medical Products Prims v SRO

MS Medical Products Sacor dary $RO

P Personal Computation oducts
Ssled only tor epecific roduct line

" Suppori only for spscth  product Bne

IMPORYANT: Thase aymbois designsts genersl product line capabiitty. They do not

Insute abies of aupport svaliability for sit producte within o ling, al aft locations.

Contacl your bocal aales oifica Tor information regarding loceticns whate HP support

fs avaliable ro¢ specific producta.
HP disinbuiors are ponied i itaics.
HEADQUARTERS OFFICES

H there is no sales office fsted for your area. contact one of these

Reaoquariers offices.

NORTH/CENTRAL AFRICA
HewteR-Packard S A

7. Rue ou Boxs-chy-Lan

CH-1217 MEYRIN 2, Swilzerland

Tel: 1022) 63 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Gereve

ASIA

Hewelt-Packard Asia Lid.

61h Roor, Sun Hung Kai Centre
30 Hasbour Rd.

Q.P.0. Box 795

HONG XONG

Tek: 5-832 3211

Alter Jan. 1, 1984

47\h Floor, Onina Resources Bldg.
26 Harbowr Rd., Wanchai
HONG KONG

Tolex: 66878 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Newiett-Packarg (Canada) Lid.
8877 Qoreway Drive
ESUSSAUGA, Onlano L4V 1M8
Tek (416) 878-8430

Teiex 810-492-4246

BASTERN EUROPE
Hewteti-Packard Ges.mbh

Yet (222) 2385110
Telex: 134425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S A
LHenstede 475

P.08ox 938

NE-1180 AZ AMSTELVEEN
The Nefheriands

Tek 20 431771

SOUTH EAST EUROPE
Hewlet-Packard S A.

7, Rue du Bois-du-Lan

CH- 1217 MEYRIN 2, Swilzerland
Tel: {022) B3 12 12

Telex: 27835 hpse

Cable; HEWPACKSA Geneve

OTHER EUROPE
Hewdett-Packard SA

P.0. Box

150, Rie du Nant-D"Avrd

CH- 1217 MEYRIR 2, Sedlzertand
Tet (022) 83 811

Yelex 22468 hpsa

Cable: HEWPACKSA Geneve
MEDITERRANEAN AND
MIDDLE EAST
HNewlett-Packasd S A
hieciiesranean and Middle East
Opeiations

Abina Cenfre

32 Klfisslas Ave.
Paredissos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex: 21-8588 HPAT GR
Cable; HEWPACKSA Athens

EASTERN USA
Hewdett-Packard Co.

4 Choke Cherty Road
ROCKVILLE, MD 20850
Tek (301) 258-2000

MIDWESTERN USA
Hewietl-Packard Co.

§201 Todview Orive
POLLIMG BEADOWS, L 60008
Tet (312) 255-9800

SOUTHERN USA
Hewdett-Packard Co.

2000 South Park Place
P.0. Box 105005
ATLANTA, GA 30348
Tet {404) 955-1500

WESTERN USA
Hewletl-Packard Co.
3839 Lanke:shim Bivd.
P.0. Box 3919

LOS ANGELES, CA 91604
Tet (213) 506-3700

OTHER INTERNATIONAL
AREAS

Hewtstt-Packard Co.
Inferconkinenial BeadqQuarers
3495 Oear Creek Road

PALO ALTO, CA 94304

Tel: (415) B57-1501

Telex: 034-8300

Cable: HEWPACK

SALES & SUPPORT OFFICES [,

Arranged alphabetically by country [’lﬂ

ANGOLA

Telectra

Empresa Téonica de 3

R Barbasa fodrigues, 414 0.
Caixa Postsl 5487

LUANDA

Tek 35515.35518

£P

ARGENTINA
Hewleti-Packard Argenfina S.A.
Averuda Sania Fe 2035
Martinez 1640 BUENQS AIRES
Ted: 788-5735, 792-1293
Telex: 17595 BIONAR

Cable: HEWPACKARG
AECHCSP

Biokron SACIM &1

Av Paseo Colon 221, Piso 9
1399 BUENOS AIRES

Tel: 30-4846, 30-1851
Telex: 17595 BIONAR

o

AUSTRALIA

Adelalde, South Australla
Office

Hewdett-Packard Ausiraka Lad.
153 Greenhd Road

PARKSDE, S A 5083

Tet 272-5911

Telex: 82536

Cable: HEWPARD Adelaide

A® CH.CMEMS.P

Brisbana, Queansiand Office
Hewdelt-Packard Austraka Lid.

1D Payne Road

THE GAP, Oueensiand 4061

Tet 304133

Telex: 42133

Cable: HEWPARD Brisbane
ACHCM.EMP

Canberra, Australls
Caplital Territory
Office

Hewleti-Peckard Agstrafia Lid.

Tek 80 4244

Telex: 82850

Cabie: HEWPARD Canberra
CA.OMEP

Meltbourne, Victoria Office
Hewdait-Packard Austraia Lid.
31-41 Jozeph Street

BUACKBURN, Vicloria 3130

Tet 895-2895

Teex 3t-024

Cabit: HEWPARD Medbourne
ACHCMCSENS P

Parth, Western Australla
Office

Hewlett-Packard Ausiaka Lid.
261 Striing

CLAREMONT, W.A 6010

Te: 383-2188

Telex: 93359

Cable: HEWPARD Perth

A CH,CMEMS P

Sydnay, New South Walas
Office

Hewlent-Packard Ausirafia Lid.
17-23 Talavera Road

£.0. Box 08

NORTH RYDE, N.S.W. 2113

Yel: 887-1611

Tedex: 21561

Cable: HEWPARD Sydrey
ACROMCSEMSP

AUSTRIA
Hewdeft-Packard Ges.m.b.h.
Grolenhofstrasse 94
A-8052 GRA2

Tet: (0316) 2915 66
Tetlexc 32375

CH.E

Hewlelt-Packard Ges.m.bh.
beblgasse 1

P.O. Box 72

A- 1222 VIENNA

Tel: (0222) 23 65 110
Tetex: 134426 HEPA A
ACHOMLCS EMS P

BAHRA!N

Green Sslon

P.O. Box 557
Manama

BAHAMN

Yet 258503-255950
Telex: 84419

P

Wael Pharmacy
P.0. Box 648
BAMRAIN

Tel 256123

Telex: 8550 WAEL BN
ECM

BELGIUM

Hewlet-Packard Seigum S.A/NV.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tet: (02) 762-32-00

Telex: 23-484 paloben bru
ACH,CM,CS.EMP P

BRAZL
Hewdett-Fackard do Brasi Le.C. Lida.
Aameda Rio Negro, 750

Alphavile

06400 BARUERI SP

Tet (011) 421.1311

Tedex: (011) 33872 HPER-BA
Cable: HEWPACK Sao Paulo
ACHCMCSEMP
Hewlell-Packard do Brasi Le.C. Lida
Avenida Epiacio Pessoa, 4664
22471 R0 DE JANERO-RJ

Tet: (02 286.0237

Tewex: §21-21905 HPBA-BR
Cabie; HEWPACK Rio de Janairo
A CH.OME MS P*

ANAMED LC.EL Lida.

Rua Bage, 103

04012 SAO PAIILO

Tel- (011) 570-5726

Telex: 021-21905 HPOA-BR

M
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w] Arranged alphabetically by country

CANADA CHILE DOMINICAN REPUBLIC FRANCE
Alberta Jorge Caicapni y Qia Uda. Microprog SA Hewlell-Packard France
Hewlefl-Packard {Canada) Ld. Av. kg 634 Santisgo Jusn Toméis Mesta y Coles No. 60 21 Mercure B
3030 36 Avenoe NE. Casiis 16475 Arroyo Hondo Rue Berthelot
CALGARY, Alberts T2A 5T7 SANTIRGO 9 SANTO DOMINGO F-13763 Les Miles Cedex
Tel {403 235-3100 Te: 2220222 Tel: 565-6268 AIX-EN-PROVENCE
ACH.OLE NS P Iebchnfcﬂmbml Telex: 45 10 ARENTA DR (RCA) P Tet 16 (42) 56-41.02
Hewlef1-Packard (Canada) Lig. . ECUADOR Yeg. 410770F
11120A- 1781 Street f’"“”.{a‘“zﬁ”‘ 1045 CYEDE G, Lide. ACHEMS.P
EDMONTON, Aberta T5S 1P2 c;'s:mv raya Avenids Eloy Afaro 1749 Hewletl-Packard France
Tek: (403) 485-6656 Casis 6423 COY 64, rue Marchand Seflat
ACHCMCS £ MS,P f"‘"‘“z ! oUITO F-51000 ALENCON
British Cofumbla e 2 P L Tel: 450-975. 243-052 el 16(33) 29 04 42
Hewletl-Packsd {Canada) Ltd. Cable: Olympischie Sanfiagochie Telex: 2548 CYEDE ED Hewilen-Packard France
10691 Shefridge Way CHCSP CuEP Bode Postale 503
RACHOND, Hospiaiar S A F-25026 BESANCON
Brtish Cokrmbia VEX 2W7 CHINA, People’s Republic of  Aodies 625 28 rue de 1a Repubique
Tet (604) 270-2277 Chwa Hewlet-Packard Rep. Offce Casds 3590 F-25000 BESANOON
Telex 610-922-5050 P.O. Box 418 OO Tek 16 (81) 83-16-22
ACH.OMCS £ MS.P* 1A Lane 2. Luchang St Tet 545-250, 545-122 CHM
Manitob Beiwer Rd., Xusnwu District Telex: 2485 HOSPTL ED Hewleti-Packard France
anitoba BELANG Cabie: HOSPITALAR-Cuito 13, Place Napoleon il
Hewlelt-Packard (Canada) Lid. Tet 331947, 33-7426 Y F-28000 BREST
SNPEC. vianmoia RGH OV1 Telex 22601 CISHE CH EGYPT Yot 16(98) 033655
Tet (204) 786-5701 X CHOMCSEP Intemational Engineering Associales ~ HeWiell-Packard France
ACHCMEMS P* ‘ 24 Hussein Hegaz Sweet Chemin des Motddes
No COLOMBIA Kas-chAin Bate Postale 162
n‘Scoﬂ; ( e Dclameniacibn RO £-69130 ECULLY Cedex (Lyon)
p“’o"“m*"“"‘m Canaca) H A Langebask & Kier SA Ter 23529, 21641 F 18 (78) 833-81-26
800 Veoxda Foad Caera §A No. 52A-26 Telex: EA UN 93830 em"‘ 310617F
DARTMOUTH, Nova Scoia B2y 376 Apariado Acreo 6267 CACSEM EACS I
Tet: (802) 466-7820 BOGOTA 1, DE. EGYPOR Hewlell-Packerd France
l-ab&wsﬂ‘lmd(m Lid. OMEM Tat 65 00 21 Tel: 16 6 077-56-60
N. Service Rd... Unit 6 Humboddt Tetex: 602315F
mmommm g:‘m rd.mlg&a ;aurmm £
cSM° pivaniary i EL SALVADOR P s
Hewleft-Packard (Canarda) Lid. Tat: 256- 1686 IPESA o £ Salvador S.A Ave. du Lac
552 Newbold Streel Telex: 45409 CCAL CO. 29 Avenids Norte 1216 F-01040 EVRY Cedex
LONDON, Ontario N6E 285 A SAN SALVADOR Yel: 16 B O77-8383
Tet: (519) 885-0181 Tel: 26-6858, 26-6868 Tetex: 692315F
| . dic ™ Ewﬁhzwc;yf?am SA ACHCUCS£F Hewler-Packerd France
MISSISSANAA, Ontario LAV IMS Apsriado 10159 Hewlen-Packard Oy F-38320 EYBEMS {(vencbie)
Tet (416) 678-9430 SAN WOSF Revontulentie 7 Tei: 16 (76) 25-81-41
ACHOMCS EMP P Tet 24-38-20, 24-08-19 PL 24 Taex: 680124 HP GRENOB EYBE
Hewleil-Packard {Canada) Ltd. Telox: 2367 GALGLR CR SF-02101 ESPOO0 10 e
2670 Queensview Dr. CM.LM Tet (90) 4550211 Hewletl-Packard France
OTTAWA, Oniatio K28 8K 1 Telex 121563 hewpa sf Centre d'Atiake Pars-Nord
Tek {613) 820-8483 CYPRUS CH.CMCS P BAlment Ampere 5 Alage
ACH.OMCSE* MS,P* Tejerexa L1d Hewlefl-Packard Oy Rue de la Commune de Paris
Mewlet-Packard (Canada) Lid. P.0. Box 4809 (Oarinkioma 7) Boile Postale 300
220 Yorkiand Bivd, LUt & 11 14[; Stassinos Avenue PL 24 F-83153 LE BLANC MESHIL
WALLOWDALE, Ontario M2J 1RS Mcosu 02101 ESPOO 10 Tek 16 (1) B85-44-52
Tet (416) 499-9333 Teb 62658 Tet (90) 4521022 Telex: 211032F
T Erﬁ 2894 LEVDO CY AEMS CH.CS.EMS
Quebec Hewlett-Packard Oy Hewlen-Packard France
Hewlef-Packard (Canada) Ltd. DENMARK Aaloksenkaty {0-C Pare d'Activiiés Cacera
17500 South Sarvics Foad Hewleti-Packard /S SF-40720-72 JYVASKYLA Ouartier Jean Memoz
Trans-Canada Highway Datavej 52 Tel: (841) 216318 Avenus du Présisent JF Kennedy
KIRKLAND, Quebec HBJ 2MS DK-3460 BIPXEROD CH F-33700 MERIGNAC (Bordeaux)
Tel: (514) 697-4232 Tet (02) 81-66-40 Hewiet-Packard Oy Tet: 18 156) 34-00-84
ACHCMCSEMP.P Telex: 37409 hpas dk Kaimvuntie 1-C Telex. 550 105F
Hewle Packand (Canada) Lid. ACHMCSEMSP SF-90140- 14 OULY CHEMS
Les Galenes du Valon Hewlen-Pacxard A/S Tet (S81) 338785 Hewlen-Packard France
77573 Du Versont Nord Rolighedsvej 32 cH Immueble “Les 3 B
STE. FOY. Ouebec GIN 4C2 DK-8240 RISSXOV, Aaituss Nouveau Chermin de la Garde
Tek: (518) 6874570 Tek (06) 17-60-00 ZAC o¢ Bos Briand
CH Telex: 37406 hpas &k F-44085 NANTES Gedex
CHE Tel: 16 (40) 50-32-22

a_‘..
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FRANCE (Cont'd)
Hewlett-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Ter: t6 (38) 68 01 63
Hewlett-Packard France
Zone Industrietie de Cowrlapoeuf
Avenue des Tropiques
F-91947 Les Wis Cedex ORSAY
Tek: (6) 907-78-25

Telex: B0C048F
ACRCM.CSEMP P
Hewled-Packard France

Pans Porie-Maffiol

15, Avenue de L' Amiral Bruix
F-757682 PARIS CEDEX 16
Tel: 16 (1) 502-12-20

Tetex: 613663F

CHMS P

Hewlell-Packard France

124, Boulevard Toyrasse
F-64000 PAY

Tek: 16 (59) 80 38 02
Hewlell-Packard France

2 Abée de la Bourgonnelle
F-35100 RENNES

Tel: 16 (98) 51-42-44

Telex: 740912F
CH.CMEMSP*
Hawlett-Packard France

98 Avenue de Brelagne
F-76100 ROUEN

Te: 16 (35} 63-57-68

CH e 'ﬁ

Hewielt-Packerd France

4 Rue Thomas Mann

Bolle Poslate 56

F-67033 STRASBOURG Cedex
Tel: 16 (68) 28-56-46
Telex: 88014 1F

CH.EMSP"

Hewlett-Packard France

L8 Péripole

20, Chemin dv Plgeonnier de la

Cépidre

F-31083 TOULOUSE Cedex
Tet: 16 (61) 40-11-12
Tetex: 531639F
ACHCSEP*
Hewlett-Packard France
9, rue Baudin

F-26000 VALENCE

Tel: 16 (15) 42 76 18
Hewleti-Packard France
Carolo

ZAC de Bois Briand
F-57640 VIGY (Metz)
Tel: 16 {6) 771 20 22
CH

Hewelt-Packard France
Immeuble Péricenire
F-59658 VILLENEUVE ['ASCQ Cedex
Tel: 16 (20) 91-41-25
Telex: 160124F
CH.EMS,P°

GERMAN FEDERAL
REPUBLIC
Hewieti-Packard GmbH
Geschifisslefe
Keihstrasse 2-4

D- 1000 BERLIN 30

Tet: (030) 24-90-86
Telex: 018 3405 hobln d
ACHEMP

Hewietl-Packard GmbH
Geschifisstelle

Hesrenberger Strasse 130
D-7030 BOBLINGEN

Tek: (7031) 14.0

Tetex:
A.CK.CM.CS.EMP.P
Hewlell-Pacikard GmbH
Geschxttssiefle
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF

Tek: (0211) 597 1-1

Tetex: 085/86 533 hpdd d
ACHCSEMSP

Hewlel-Packasd GmbH
Geschifissielle
Schieetsty. 28a

D-4600 DORTMUND-Aplesbeck
Tel (0231) 45001
Hewlell-Packard GmbH
Vertrietrszenirale Frank furt
Berner Striasse 117
Postlach 560 140
D-8000 FRARKFURT 56
Tel: (0611) 50-04-1
Telex: 04 13249 hplim d
ACHCM CS EMP P
Hewlell-Packard GmbH
Geschiffissieie
Aussenslefie Bad Homburg
Louisenstrasse 115
D-6380 BAD HOWMBURG
Tel: (06172) 108-0
Hewleti-Packard GmbH
Geschiffissletie
Kapsladtring 5

D-2000 HAMBURG 60
Tet: (040) 63804-1
Telex: 021 63 032 hphih d
ACHCSEMS P
Hewlefl-Packard GmbH
Geschiftsstelie

Heidering 37-38

D-3000 HANNOVER 6 1
Tel: (0511) 5706-0
Tedex: 092 3259
ACHCMEMS,P
Hewleti-Packard GmbH
Qeschiftesiele
Rossiauer Weg 2-4
D-6800 MANNHESM

Tel: (0621) 70050
Telex: 0462105

ACE

Hewlett-Packerd GmbH
Goschifissiehe
Messerschmittstragse 7
0-79 10 MEU LM

Tet: 0731-70241

Telex: 0712816 HP ULM-D
ACE®

Hewlett-Packard GmbH
(Geschilisstelie
Enherichersir. 13
D-8500 NURNBERG 10
Tal: {0911} 5205-0
Telex: 0623 860
CH,CM.EMS,P

Hewlett-Packard GmbH
Geschifisstefla
Eschenstrassa
0-8026 TALUFKIRCHEN
Tel: (088) 6117-1
Telex: 0624385
ACHCM.EMS.P

Arranged alphabetically by country (/?]

GREAT BRITAIN
See United Kingdom

GREECE

Kostas Karaynnis S.A.

8 Omirou Streel

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHCMCS.EMP
PLASIO S.A.

G. Gersrdos

24 Slounara Streel
ATHENS

Tel: 36-11-160

Telex: 221871

y

GUATEMALA

{PESA

Avenida Reforma 3-48. Zona 9
GUATEMALA CITY

Tol 316627, 314786

Telex: 4192 TELTRO GU
ALCHCMCSEMP

HONG KONG
Hewtelt-Packard Hong Kong, LId.
G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tet: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
ECRCSP

CET Lid.

1402 Tung Wah Mansion
169-203 Hennessy Rd.
Wanchia, HONG XONG

Tel 5-729376

Tefex: 85148 CET HX

cM

Schmidt & Co. (Hong Kong) Lid.
Wing On Centre. 2Bth Floor
Connaughl Road, C.

HONG KONG

Tel 5-455644

Telexc 74766 SCHMY HX

AN

ICELAND

Elding Treding Comparny he.
Hafnamvol-Tryggvagotu
P.0. Box 895

IS-REYNJAYIK

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

M

INDIA

Compuler products ere soid Ihrough
Blse Star L1d. Al compuler repaks and
manlenance service is done through
Compiger Mainlenance Corp.

Bive Star Lid

Sabyi Complex § Floor

24 Residency Rd.

BANGALORE 580 025

Tet 55660

Tolex: 0845430

Cable: BLUESTAR

AGH O LS £

Blue Star L1d.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Telex: 011-3751

Cabla: BLUESTAR

AM

Biue Star Lid.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6 155

Telex: 011-4093

Cable: FROSTBLUF
ACH".CMCS " EM

Biue Star Lid,

Kalyan, 19 Vishwas Colony
Atkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Biue Star Lid.

7 Hare Street

CALCUTTA 700 001

Tel: 12-01-31

Tolex: 02 1-7655

Cable: BLUESTAR

AM

Biue Stat Lid

133 Kodambakkam High Road
MADRAS 600 034

Tef- 82057

Telex: 041379

Cable: BLUESTAR

AM

Blue Star Lid.

Bhandari House, 70V8th Floors
91 Nehru Place

NEW DELW 110 024

Tel: 882547

Telex: 031-2463

Cable: BLUESTAR

ACH™ CM.CS™ £ M

Blse Star Lid.

15/16:C Wellesiey Bd.
PUNE 411 011

Tel- 22775

Cable: BLUE STAR

A

Biug Slar Ltd.
2-2-47/1108 Bolsrum RO,
SECUNDERABAD 500 003
Tet- 72057

Telex: 0155-459

Cable: BLUEFROST

AL

Biue Star Lid,

1.C. 7/603 Poorrima
Maruthankuzhi
TRIVANORUM 695 013
Teol: 65799

Telex: 0884-259

Cable: BLUESTAR

EF

Computer Maintenance Cotporation
L.

115, Sarofini Devi Road
SECUNDERABAD 500 003

T6!: 310-184, 345-774

Telex: 031-2960

o
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INDONESIA

BERCA Indonesia P.T.
PO Box 496/4!,

J Abdul Muss 62
JAKARTA

Tal: 21-373005

Telex: 46748 BERSAL 1A
Cabie: BERSAL JAKARTA
P

BERCA indonesis P.T.
P.0.Box 2497/t

Angars Bidg., 17t Fipor

J Medsn Merdeks Selalsn 17
JAKARTA-PUSAY

Tel 21-344-181

Telax: BERSAL A

ACSEM

BERCA ingonesia P.T.

P.O. Box 178/5BY.

J Kutei No. 11

SURABAYA

Tel 68172

Telox: 31146 BEASAL 58
Cabie: BERSAL-SURABAYA

A EMP

IRAQ

Hewleti-Packard Trading S.A
Service Operation

Tet 551-49-73
Telex: 212-455 HEPAIRAQ K
CH,CS

IRELAND
Hewtett-Packard ireland Lid.
82/83 Lower Leeson Steel
DUBLIN 2

Tel: 0001 608800

Telex: 30439
ACHCMCSEMP

Cardiac Services Lid.
Kiimore Rosd

Artgne

DUBLIN &

Tek (01) 351820

Tefax: 30439

M

ISRAEL

Eldan Electronic instrumend Lid,
P.0.Box 1270
JERUSALEM 8 1000

16, Ohaliav S,

JERYSALEM 84467

Tei: 533 221, 553 242

Tolex: 25231 AB/PAXRO L

A

Elecronics Engineering Division
Molorols Isvael Lid

16 Xremenetski Sree}

P.0. Box 25016

TEL-AVIV 67899

Tel 3 85 388

Tolex: 33569 Moti &

Cable: BASTEL Tet-Aviv
CHOMESEMP

ITALY

Hewleh-Packard hafiana S.p.A
Traversa BoC

Via Giufio Petroni, 19

L70124 BAR

Yet: (080} 41-D7-44

M

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Hewdell-Packard liakana S.p.A.
Via Martin Ludher King, 38/
140332 BOLOGNA

Tel: (051) 402394

Tetex: 511630

CREMS

Hewlett-Packard Mabiana S.p.A-
Via Principe Nicola 43G/C

1-95 126 CATANIA

Yel: (08S) 37-10-87

Telex; 870291

C.P

Hewdeit-Packard laliana S.p.A
Via G. Di Vitlorio 9

1-20063 CERNUSCO SUL NAVIGLIO
(Miano)

Tel: (02) 823681

Telex: 334632
ACH.CM.CS.E.MP.P
Hewlett-Packard llaana S.p.A.
via C. Colombo 49

1-20090 TREZZAND SUL NAVIGLIO
(Mstano)

Tet (02) 4459041

Telex: 322116

cCM

Hewlett-Packard Hafiana S.p A
Via Nuova San Rocco 8
Capodimonte, 62/A

1-80131 NAPOLI

Tel: (081) 7413544

Telex: 710698

ACHE

Hewlen-Packard talana S.p.A.
Vige G. Modugno 33

I 16156 GENOYA PEGLI

Tek (010) 68-37-07

Telex: 215238

ET

Hewlelt-Packasa Nakana S.p.A.
via Pehizzo 15

135128 PADOVA

Tel: (045) 664886

Yelex: 430315

ACHEMS

Hawieli-Packard haliana S.p.A.
Viale C. Pavese 340

00144 ROMA EUR

Tel: (06) 54831

Telex: 610514

A CH.CM,CS £ MS.P*
Hewlell-Packard aliana S.p.A.
Via di Caseflina 57/C

1-50010 SCANICCHFIRENZE
Tel: (055) 753863
Mewletl-Packard Haliana S.p.A.
Corso Svizzera, 185

110144 TORINO

Yet (011) 74 4044

Telex 221070

CHE

JAPAN

Yokogawa- Hewlett-Packend Lid
152-1, Onna

ATSUG, Kanagawa, 243

Tel: (0462) 28-0451

CMC*E
Yokopgawa-Helwetl-Packard Lid,
Meij-Seimel Biog. BF

3-1 Hon Chéba-Cho

CHIBA, 280

Tel: 472 25 7701

E.CH.CS

Yokogawa-Hewlefl-Packard Lid.
Yasuda-Seimei Hroshima Bidg.
6-11, Hon-dofi, Naka-ku
HIROSHMA, 73D

Tel: 82-241-0611
Yokogawa-Hewell-Packard LId.
Yowa Buiking

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4781

Ct

Yok ogawa-Hewlell-Packard Lid.
Kumagaya Asahi 82 Bidg

3-4 Tsukba

KUMAGAYA, Sallama 360

Tel: (0485) 24-6563

CHCM E
Yokogawa-Hewlell-Packasd L1d.
Asahi Shinbun Daschi Sewnei Bldg.
4-7, Hanahala-cho
KUMAMOTO,860

Tel: (0963) 54-7311

CH.E
Yokogawa-Hewlell-Packasd Lid.
Shin-Kyolo Cender Bidy,

614, Hgashi-Shiokoji-cho
Karasuma-Nishins

Shuokofi-dori, Shimogyo-ki
KYOTO, 600

Tel: 075-343-0321

CHE
Yokogawa-Hewleti-Packard Lid.
Meto Mitsul Bidg

4-73, Sanno-mare, 1 Chome
MITO, tbaraki 310

Tel: {0292) 25-7470

CH.CME

Yokogawa-Hewlet-Packard Lid.
Sumilomo Seimel 14-8 Bldg.
Mefeki-Menami, 2 Chome
Nakamuta-ku

NAGOYA, 450

Tek (052) 571-5171

CH,CM.CS EMS
Yokogawa-Hewleli-Packard Lid.
Chuo Bidg.,

4-20 Nishinakajma, 5 Chome
Yodogawa-ky

OSAKA, 532

Tel: (06} 304-6021

Telex: YHPOSA 523-3624
ACH,CM.CS.L MP.P*
Yokogawe-Hewletl-Packard Lid.
27-15, Yabe, 1 Chome
SAGAMIKARA Karagawa, 229
Tel 0427 58-1311
Yokogawa-Hewiell-Packard Lid
Ceilchy Seimei Bldg.

7-1, Nishi Shinjuku, 2 Chome
Shirjuku-ku, TOKYD 160

Yel: 03-348-4611

CH.E
Yokogawa-Hewlell-Packerd Lid,
28-21 Yakaido-Higashi, 3 Chome
Suginami-kg TOXYO 168

Tek: (03) 331-611

Telex: 232-2024 YHPTOK
A,CH.CM,CS EMP P"
Yokogawa-Hewleft-Packard Lid.
Daschi Asano Building

2-8, Odori, 5 Chome
UTSUNOMIYA, Tochigi 320

Tel: {0206) 25-7155

CHCSE

Yokogawa-Hewletl-Packard Lid
Yasuda Seimet Nishiguchi Bidg.
30-4 Tsuruya-cho, 3 Chome
YOKQHAMA 221

Yek (045) 312-1252

CHOME

JORDAN

Mouvasher Cousins Company
P.O. Box 1387

AMMAN

Tel: 24907, 35807

Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Lid, Inc., Kenys
P.O.Box 30070

NAROSI

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Electionics HP Division
12 Fl. Kinam Bidg.

San 75-31, Yeoksam-Dong
Kengnam-Ku

Yeongdong P.0. Box 72

SEOUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
ACLCMCSEMP

KUWAIT

Al-Khaldiya Yrading 8 Contracting
P.0, Box 830 Saist
KUwAIT

Tsl: 42-4910, 41-1726
Telex: 22481 Arseg ki
CHEM

Photo & Cine Equspment
P.O. Box 270 Sstat
KUWAT

Tel 42-2846, 42-3801
Telex: 22247 Malin ki

p

LEBANON
G.M. Dolmadfian
Achrafish

P.0. Box 165.167
BERUT

Tol 290293

s

Compuder Information Systems
P.O Box 11-6278
BERUT

Tek 894073
Telex: 22259

c

LUXEMBOURG
Hewlelt-Packard Belgium SAINY.
Bivd de ke Woluwe, 100
Woluwedsl

B-1200 BRUSSELS

Tet: (02) 762-32-00

Telex: 23-494 paloben bns
A.CH.CM.CS.EMPP

MALAYSIA

Hewiell-Packard Sales (Maaysia)
Sdn. Bhd.

151 Fioor, Bangunan 8fiksh
Amencan

lalan Semanian, Damansaia Keghts
KUALA LUMPUR 23-03
Tel: 843022

Telex: MA310 11
ACHEMP*
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rAJlEAYSIA (Cont'd)
rotel Engureari

P0Box 1917 "

Lot 6624, Saction 64

23/8 Fending Road
Kuching, SARAWAX

Ter 35299

Tetex: MA 70904 FROMAL
Cavdle: PROTELENG

AEM

MALTA

Pruip Toledo Lid,
Nolabig Rd,

MRIEREL

Tel: 447 47. 455 66
‘(g@x: Media MW 649

MEXICO

Hewiet-Packard Mexicana, S A.
de C.V.

Av Pertenco Sur No. 6501
Tepepan. Xochumdeo

16020 MEXICO DF.

Tet 6-76-46-00

Telex: 17-74-507 HEWPACK MEX
ACHCSEMS P
Hewlelt-Packard Mexicana, S A
de GV,

Ave. Colonia det Valle 4090

Col. det Vatie

Muricipio de Garza Garcia
MONTERREY, Nuevo Leon

Tet: 78 42 41

Telex: 038 410

Tet: $53- 1206
Telex; 17-T2755 ECE ME
M

MOROCCO
Doibeau

81 rve Karsichi
CASABLANCA

Tet: 304 1-82. 3068-38
Telex: 23051, 22822
£

Gerep

2 rue d'Agadir

Bofe Posiels 156

CASABLANCA

Tef 272093, 272085
Telex: 23 739

P

NETHERLANDS
Hewleft-Packerd Nederiand B.Y.
Van Rewen Goedharfiasn 121
N 118 1KK AMSTELVEEN

P.0. Box 687

NL 1180 AR AMSTELVEEN

Tet: (020) 47-20-21

Telex: 13 216 HEPA NL
ACH.OMCSEMP.P
Hewtett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPELLE A;D LISSEL
P.0. Box 41

NL 2000AA CAPELLE 4. D LISSEL
Tek (10) 51-64-44

Telex: 21261 HEPAC NL
ACHCSE

Hewleti-Packard Nederiand B.V.
Pastoor Peterssirast 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
Hewlen-Packard (N.Z.) Lid,

5 Owens Aoad

P.0. Box 28-168

Epsom, AUCKLAND

Tet. 687-158

Cabte; HEWPACK Auckland
CH,OMEP*

Hewleti-Packard (N.Z) Lid.
412 Cruckshank Stree!
Kibirowe, WELLINGTON 3

P.0. Box 9443

Counenay Place, WELLIMGTON 3
Tet 877-199

Cabte: HEWPACK Welbngton
CH.OMEP

Nortrvop instruments & Systems Lid.
369 Khyber Pass Road

F.0. Box B60Z

AUCKLAND

Tet 794-091

Talex: 60605

AM

Nortivop instruments & Syslems L1d.
110 Mancevie S!I.

P.O. Box 8388

CHRISTOHURCH

Tet 486-928

Telex: 4203

AM

Northwop instruments & Syslems Lid.
Shedee House

85-87 Ghuznee Streed

P.D. Box 2406

WELLINGTON

Tet 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
See United Kingdom

NORWAY

Hewlett-Packard Norge A/S

Folke Sermadoties vel 50

P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)

Tek 0047/5/16 85 40

Telex: 16621 hpnas n

CH.CS.EMS

Hewlett-Packard Norge A/S
16-18

P.0. Box 34

N- 1345 OSTERAS

Tek: 0047/2/17 11 80

Telex: 16621 hpnas n

ACHCMCSENP

OMAN

Krimgl Ramdas

P.O. Box 19

wuscar

Tel: 722225, 745601

;elez: 3289 BROXER MB MUSCAT

Suhail 8 Saudf Bahwsn

P O8ox 169

MUSCAT

Tel 734 201-3

Telex: 3274 BAHWAN MB

SALES & SUPPORT OFFICES [

Arranged alphabetically by country [/‘/’)

PAKISTAN

Mushko & Company Lid.
1-8, Street 43

Sector F-8/1

ISLAMABAD

Tet: 51071

Cable: FEMUS Rawslpingd
AEM

Mushko & Company Ltd.
Oosman Champers

Abgufiah Haroon Road
KARACHI 0202

Tel: 524131, 524132

Telex: 2854 MUSKO PX
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balbos, SA.
Calle Samuel Lewis, £d. Al
Apartado 4929

PANAMA §

Te! 636613, 63-6748
Telex: 3463 ELECTRON PG
AOMEMP

PERU

Cla Eleclro Médica S.A.

Los Flamencos 145, San isidro
Casia 1030

LiMA 1

Tel 414325, 413703

Telex: Pub. Boolth 25306
CMEMP

PHILIPPINES
The Onine Advenced Systems

Corporation

Rico House, Amorsolo Cor. Herrers
Street

Legespi Vilage, Makali

P.O. Box 1510

Metro NAMILA

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

ACHLS £ M

Becronic Specialists and Proponents
[

890-8 Epifanio de los Sanlos Avenue
Cubao, OUEZON CITY

P.0. Box 2649 Manlis

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 40018, 42000 ITT GLOBE
MACKAY B00TH

P

PORTUGAL

Mundinter

bnlercambio Mundial de Comércio
SARL

P.O. Box 2761

Av. Anlonio Augusio de Aguisr 138
P-LISBON

Tet (19) 53-21-31, 53-21-37
Telex: 1669 1 muntar p

M

Soquimica

Av. da Liberdade, 220-2
1298 LiSBOA Codex

Tel: 56 271 81/2/3

Telex: 13316 SABASA

P

Teleclra-Ernpress Técnica de
Equipmenios Bléctricos SAAL.
Rua Rodrigo da Fonseca 103
P.O. Box 2531

P-LISBON |

Tet {19) 68-60-72

Telex: 12598

CHCS.LP

PUERTO RICO
Hewten-Packasd Puerto Rico
Ave. Munoz Rivera #101
Esq. Cate Ochoa

HATO REY, Pueito Rico 00918
Tel: (B09) 754-780C
Hewledt-Packard Fuerto Rico
Cafte 272 Edificio 203

urh. Gountry Ciub

RIO PIEORAS, Puerio Rico

P.0. Box 4407

CAROLINA, Puerlo Rico 00628
Tek (808) 7682-7255
ACH.CS

QATAR

Compuiearbia

P.O. Box 2750

DOHA

Tel: 883555

Telex: 4806 CHPARS

P

Lastern Technical Services
P.0.8ox 4787

DOHA

Tel: 329 993

Tetex: 4156 EASTEC DN
Nesser Trading & Contraciing
P.0.80x 1563

DONHA

Tel: 22170, 23539

Telex: 4439 NASSER DH
o

SAUDI ARABIA
Modern Electronic Estabishment
Hewlett-Packard Division
P.O. Box 22015

Thuobah

AL-KHOBAR

Tel 895- 1760, 895- 1764
Tetex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CHCS.EM

Modem Eectronic Establishment
Hewlot-Packard Division
P.O. Box 1228

Rodec Plaza, 6 Floor
JEDOAH

Tel 644 38 48

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDODAH
CHECS.EM

Modem Electionic Estabiishment
Hewlett-Packard Division
P.080x 22015

AIYADH

Tel 491-97 15, 481-63 87
Telex: 202049 MEERYD S/
CHLS.EM

Abayl Ghani E Ajou

P.0. Box 78

RIYADH

Tel 40 41717

Telex: 200 932 EL AJOU

P

SCOTLAND
See Unlted Kingdom

SINGAPORE

Hewlen-Packaid Singapore (Sales)
Ple. Lid.

#08-00 Inchcape House

450-2 Alexandsa Road

P.0. Box 58 Alexandra FAd. Post Office
SINGAPORE, 3115

Tel: 631784

Tetex: HPSGSO RS 34209

Cable: REWPACK, Singapore
ACHCSEMS.P


alessandro
www.radioamatore.info-2
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SINGAPORE (Cont'd)
Dynamar intemalional Lid
Unit 05- 11 Block 6

Kolam Ayet Indusiral Esiste
SINGAPORE 1334

Tel: 747-6188

Telex RS 262683

[»7}

SOUTH AFRICA
Hewdell-Packerd So Africa (Pty.) Lid.
P.0. Box 120

How@ Place CAPE PROVINCE 7450
Pine Park Cenler, Fotes( Drive,
Pinefands

CAPE PROVINCE 7405

Tet 53-7954

Telex: 57-20006

ACHOMENS P

Hewlell-Packasd So Alrica (Pty.) Lid
P.0. Box 37099

82 Overporl Drive

DURBAN 4067

Tel: 2B-4178, 28-4179, 28-4110
Yelex: 6-22954

CH,OM

Hewielt-Packard So Afdca (Pty.) Lid.
6 Unlon Arcade

511 Cape Road

Linion Grange

PORT ELIZABETH 8000

Te: 041-302148

CH

Hewlell-Packard So Africa (Pry.) Uid
P.0 Box 33348

Glensianfa 0010 TRARSVAAL

st Floor East

Constantia Peik Ridge Shopping
Centre

Constania Park

PRETORIA

Tel 582043

Telex; 32163

CHE

Hewietl-Packard So Africa {Pty.) Lid
Privale Bag Wendywood

SANDTON 2144

Ter 802-5111, 802-5125

Telex: 4-20877

Cabie: HEWPACK Johannesburg
ACHONCS EMS P

SPAIN

Hewlet1-Packard Espahals S.A.
Ce¥e Entenza, 321
E-BARCELOMA 29

Tel: 322.24.51, 321.7354
Telexx 52603 hpbes
ACHLSEMSP
Kewtell-Packard Espafiola S A
Calle San Vicen(e S/No
Edificio Alba

E-BILBAD 1

Tel: 423.83.06

ACHEMS

Hewlell-Packard Espaiola S A
Cria. de la Consfa, Km. 16, 400
Las Rozas

E-MADRID

Tet: (1) 637.00.11

CH.CS M

Hewleti-Packard Espahols SA.
Avda. S Francisco Javier, Sino
Panta 10. Edificio Sevils 2,
E-SEVRLA S

Tel 64.44 .54

Telex: 72633

ACSMS P

Hewlelt-Fackard Espaficla SA
Catie Ramon Gorddlo, 1 (Entio.3)
E-VALENCIA 10

Tel: 361-1354

CHP

SWEDEN

Hawlell-Packerd Sverige AB
Sunnanvagen 14K

§-22226 LUND

Tel: (046) 13-69-79

Telex: (8S4) 17886 (via Spinga
offce)

CH

Hewtell-Packard Sverige AB
Osira Tuligatan 3

S-21128 RALMO

Tel: (040} 70270

Telex: (854) 17886 (via SpAnga
ofhce)

Hewlell-Packard Sverige AB
Vista Vintetgalan 9

S§70342 OREBRO

Tel: (18) 10-48-80

Telex: (854) 17886 (via Spadnga
olice)

CH

Hewteti-Peckard Sverige AB
Skalhohsgatan 9, Kisia

Box 18

S-16393 BPANGA

Tet (08) 750-2000

Yelex: (854) 17886

Telelax: {08) 7527781
ACHOMCSENSP
Hewlet-Packard Svetige A8
Frblalkspatan 30

S~42132 YASTRAFROLLINDA
Yek {031) 46-09-50

Telex: (854) 17886 (via Spanga
office)

CHEP

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clasasitasse 12

CH-4058 BASEL

Tel: {61) 33-56-20

A

Hewtefi-Packad (Schweiz) AG
7. rue & Bois-dulan

Cose Postale 365

CH-1217 MEYRM 2

Tek (0041) 2283-11-11
Telex 27333 HPAG CH
CH.OM.CS

Ted: (0041) 57 3121 11
Telex: 535833 hpag ch
Cable: HPAG CH
ACHCMCSEMS,P

SYRIA

General Elactronic inc.

Mri Bashs Avial Ebn Kays Siresd
P.O Box 57871

DAMASCUS

Te: 33-24-87

Telex: 411215

Cable: £1 ECTROBOR DAMASCUS
I3

MaddBe Easi Dectronics
P.0 Box 2308

Abu Rurnnaneh
DANASCUS

Tek 334 592

Telex: 411 304

M

TAIWAN

HewlellPackard Fas Egs! L0
Kaohsang Office

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

Tet (07) 241-2318

CHCSE

Hewteft-Packard far East Lid.
Tarwan Branch

8th Foor

337 Fu Hsing) North Road
TAPEL

Tel: (02) 7120404

Telex: 244358 HEWPACK
Cable-HEWPACK Yaipei
ACHCMCSEMP

ing Lih Trsding Co.

3rd Aooi, 7 Jen-Al Road, Sec. 2
TAIPES 100

Tet: (02} 3348191

Cable: INGLH TAPE!

A

THAILAND

Uninesa

30 Patpong Ava., Suriwong
BANGXOX 5

Tel 2355727

Tedex: 84439 Simonco TH
Cabie- UNBESA Bangk ok
ACHLSEM

Bangk ok Business Equipment Uid
4/5-6 Deyo Road

BANGKOX

Tet: 234-B670, 234-8671
Teiax: B7669-BEOUPT TH
Cable: BUSIOUPT Bangkok
I 4

TRINIDAD & TOBAGO
Carbbesn Telscoms Lid
50/ Jemingham Aveme
P.0. Box 732
PORT-OF-SPAN

Tel 6244213, 6244214
Telex: 235,272 HUGCO WG
CMEM P

TUNISIA

Tursie Eleciionique

37 Avenue de fa Liberre
NS

Tet 280- 144

tr

Corema

1 ter. Av. 02 Carthage
TUMS

Tel: 253-821

Telex 12319 CABAM TN
M

TURKEY
Teknim Company Lid.
¥an Caodesi No. 7
Kavakiidere, ANKARA
Tet 275800

Tekex 42155 IO TR
£

EMA

Madiny Boem Sokak No.4 1/6
Yukse! Cadoesi

ANKARA

Tel: 175 622

Tefox: 42 591

M

UNITED ARAB EMIRATES
Emitac Ud.

FP.0O Box 2711

ABU DHABI

Tel: 82 04 19-20
Cabie: EMITAC ABUDHASY
Emitac Lid,

P.O. Box 1641
SHARJAH

Tel 591 181

Telex: 68136 Emitsc Sh
OHLSEMP

UNITED KINGDOM

GREAT BRITAIN
Hewiell-Packard Lid.
Trafaigar House
Navegalion Road
ALTRANCHAM

Cheshue WA 14 INU

Tei: 061 528 6422

Telex: 6RB068
ACHCSEMMSP
Hewleti-Peckard Lid.
Elstre2 House. Elstier Way
SOAEHAMWOOD, Heris WD6 156
Tet 01 207 5000

Telex 8952716
E.CHCSP

Hewlell-Packard 1id

Oakfield House, Daidield Grove
Cifion BRISTOL, Avon BSB 28N
Tet 0272 736806

Telex: 444302

CHCSEP

Hewletl-Packard Lid.
Bridewed House
Bridewell Place
LONDON ECAV 6BS
Tel: D1 583 6565
Telex: 298163
CHCSP
Hewlet-Packard Lid
Fourer House
257-263 Migh Streel
LOKDON COLMNEY
Herts. ALZ2 tHA, Q1. Abans
Yot 0727 24400
Telox 1-8052716
CH.CS

Hewfell-Packard Lid.
Ponlefrac! Road

NORMANTON, West Yorkshwe WFG 1RN

Tel: 0924 895565
Telex; 557355

CHCSP
Hewlett-Packard Ltd.
The Quadiangle

106-118 Station Road
REDHLL, Sutey RHT 1PS
Tel: 0737 68655

Telex: 947234
CHCSEP



GREAT BRITAIN (Cont’d)
Hewled-Packard Lnd.

Avon House

435 Siatord Road

Shirey, SOLIRULL. West Mickands

Ter 021 745 8800
Tewex: 339105
CHCSEP
Hewlett-Packard Lid.
West End House
4 Hgh Streer. West End
SOUTKAMPTON
Hampshee S03 300
Ter 04218 6767
Tekex: 477138
CHCS.P
Hewett-Packard tid.
Eskaate Rd,
Winnersh, WOKINGHAN
Berkshire RG11 502
Tet 0734 696522
Telex: 846884
3
Hewlett-Packard (td.
King Sireet Lane
Winersh, WOIINGHAM
Berxshwe RG11 SAR
Tel: 0734 784774
Tewx 847178
ACHCS EMOMP P
Hewlell-Packard Ud.
Nine Mie Rice

, WOXINGHAN
Berkshire, 3RGY1 3L
Tei: 0344 773100
Tetex: 848BGS
CHCSEP

IRELAND

NOATHERN IRELAND
Rewiett-Packerd Lid.
Cardiac Servicas Bulding
954 Finaghy Road South
BELFAST BT 10 08Y

Tel 0232 825-566

Teiax: 747628

CHCS

SCOYLAND
Hewletl-Packasd LK.
SOUTH QUEENSFERAY
Wes! Lothisn, EH30 9716
Tet 031 331 1188
Telex 72682
CH.OMCSEMP
UNITED STATES
Alabama
Hewledt-Packard CO.
700 Cenary Park Soumn, Sute 126
ERMNGHAN, AL 35226
Tet (205) 622-6802
A.CHM

Hewleft Packard Co.
420 wynn Drve
HUNTSVILLE, AL 35805
p.0. Box 7700

Tei: (205) 830-2000
CHCM.CSEM®

Arizona

Hewlan Packard Co.

8080 Ponie Parxway West
PHOENIX. AZ 85044

Tel: (602) 273-6000
ACHCM.CS.EMS

Hewtett-Packard Go.
2424 East Aragon Road
TUCSON, AZ 85706

Tek (602) 8894631
CHEMS*"
Calfornla
Hewtett-Packard Co.

99 South 1l Dr.
BAISAAME, CA 54005
Tel: (415) 330-2500
CH.CS

Hewlelt-Packard Co.
p.0. Box 7830 (83747}
5060 E. Clinton Averwe, Sute 102
FRESNO, CA 93727

Tel: {209) 252-9652
CHCSMS
Hewleti-Packard Co.
P.0. Box 4230

1430 East Orangethoipe
FULLERTOM, CA 82631
Tet- (7 14) B70-1000
CR,CM.CS.E MP

P.0. Box 92105

LOS ANGELES, CA 90009
Tet (213) 970-7500
Telex: 910-325-6608
CHOMCS WP
Hewtetl-Packard Co.
3155 Porter Oaks Drive
PALO ALTO, CA 94304
Ted: {415) 857-8000
CHCSE

Hewlen-Packard Co.
4244 So. Market Court, Suite A
P.0. Box 15976
SACRAMENTO, CA 95852
Tet: {9 16) 925-7222

A* CHGCS.EMS
Hewlett-Packard Co.
9608 Aero Drive

P.0. Box 23333

SAN DEGO, CA 92139
Yet: (619) 279-3200
CHGM,CSEMP
Hewletl-Packard Co.
2305 Camino Ramon “C*
SAN RAMON, CA 94583
Tet {415) 838-5500
CHCS

Hewlent-Packard Co.
3005 Scoh Bouevard
SANTA CLARA, CA 95050
Tet (408) 988-7000
Teiex: 910-338-0586
ACH.OMCS EWP
Hewient-Packard Go.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tet: (213) 706-6800

E" CH' CS"

Colorsdo
Hewleh-Packard Co.

24 inveiness Place, East
ENGLEWOOD, CO 80112
Tek (303) 649-5000
ACHOM.CS EMS

SALES & SUPPORT OFFICES [,
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Connectcut
Hewletl-Packard Co.

47 Bames Indusirial Road South
£.0. Box 5007

WALUNGFORD, CT 06482

Tel: (203) 265-780 1
A,CH,CM.CS E MS

Florida

Hewleil-Packard Co.

2001 NW. 62nd Streel

P.0. Box 24210

FORT LAUDERDALE, FL 33307
Tel: (305) 973-2600
CH.CS.EMP

Hewielt-Packard Co.

6177 Lake Edenot Omve

P.0. Box 13910

ORLANDD, FL 22858

Yet: (305) 859-2900
ACROMCSEMS
Hewlen-Packard Co.

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

TAMPA, FL 33614

Tel: {813) 884-3282

A" CHOMCSE“ M*

Georgla
Hewlen-Packard Co.
2000 South Park Place
£.0. Box t0S005
ATLANTA, GA 30348
Te: (404) 955- 1500
Teiex: §10-7664890
ACHOMLCSEMP

Hawall

Hewleft-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Streat
HONOLULU, H 96813

Te): (808) 526- 1555
A.CHEMS

Iinols

Rewlett-Packard Co.

304 Eldorado Road

P.0. Box 1607
BLOOMINGTON, IL 61701
Yel: (309) 662-9411
CH.MS**

Hewlett-Packard Co.

1100 319 Sweet, Suite 100
DOWNERS GROVE, il 60515
Tet: (312) 960-5760
CHCS

Hewlen-Packaid Co.

Tet (312) 255-9800
Telex: 810-687-1066
ACHOMCSEWP

indlana

Hewdett-Packasd Co.

7301 No. Shadeland Averve
P.0. Box 50807
NDANAPOLES, IN 46250

Tel: (317) 842-1000
ACH.CMCSEMS

HewieR-Packard Co.

1776 22nd Sreet, Suite 1
WEST OES MOINES, 1A 50265
Yet: (515) 224-1435
CHMS“*

Kansas

Hewlett-Packasd Co.

7804 £ast Funston Road, 203
WICHITA, KS 67207

Tet: (316) 664-8491

CH

Keantucky

Hewleu-Peckaid Co.

10300 Linn Stasion Road, # 100
LOWISYRLE, KY 40223

Tet: (502) 426-0100
ACHCSMS

Louvisiana
Hewdett-Packard Co.
160 James Drive East
ST. ROSE, LA 70087
P.0. Box 1449
KEMNER, LA 70062
Tet: (504) 467-4 500
ACHCSEMS

Maryland
Hewieht-Packard Co.
3701 Koppers Sweet
BALTIMORE, WO 21227
Tek (301) 644-5800
Tedex: 710-862- 1943
ACHOMCSENS
Hewlet1-Packard Co.

2 Ongke Cretry Foad
ROCXVILLE, ND 20850
Tel: (301) 8466370
ACHOLGS £ P

Massachugstts
Rewiett-Packard Co.
1775 Manuteman Road
ANDOVER, MA 01810
Tet (617) 882-1500
ACCHCS.OMEMPP”
Hewieft-Packard Co.
32 Hartwed Avenue
LEXINGTON, MA 02173
Tek (617) 861-8960
CHCSE

Michigan
Hewletl-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, Ml 48506
Tet: 1616) 957-1970
CACSMS
Hewleti-Packard Co.
1771 W. 8ig Beaver Road
TROY, M 48084

Tet (313) 643-6474
CH.CS

Minnesola
Hewlefl-Packard Co.
2025 W. Larpeniewur Ave.
ST.PAUL, MR 55113

Tet (612) 644-1100
ACHCMCSEMP

Missour]
Hewlett-Packard Co.
11131 Cotorado Avenve
KANSAS CITY, NO 64137
Tel: (816) 763-8000
ACHCM CS.EMS
Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63042
Tet: {314) 344-5100
ACH.CS.EMP



SALES & SUPPORT OFFICES
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UNITED STATES (Cont'd)

Nebraska
Hewlett-Packard

10824 Oid Ml Rd., Suiie 3
OMARA, NE 68154

Tek (4(2) 334-1813
LMS

New Jersey
Hewlietl-Packard Co.
120 W. Century Poad
PARAMUS, NJ 07852
1o (201) 265-5000
ACHOMCS.ENP
Hewieti-Packard C0.

60 New Engiand Av. Wes)
PISCATAWAY, NJ 08854
Tel: (201) 981-1180
ACHCM.CSE

New Mexico
Hewlenl-Packard Co.
11300 Lomas Bivd. NE.
P.0. Box 11632
ALBUGUERQUE, NM B7112
Tei: (505) 292-1330
CR.CS.EMS

New York
Hewlet-Packard Co.

5 Compuier Drive South
ALBANY, NY 12205

Tet {518) 458- 1550
ACHEMS
Hewlett-Packaid Co.
9600 Man Streel

£.0. Box AG

CLARENCE, NY 14031
Tet (71B) 759-8621

CH

Hewleh-Packad Co.
200 Cross Keys Oifice Palk
FARPOAT, NY 14450
Tet (716) 2239950
CH.CM.CS.EMS
Hewlett-Packard Co.
7641 Herry Clay Bivd.
LIVERPOOL, NY 13088
Tex: (315) 451-1820
ACHOME NS
Hewleti-Packard Co.

No. { Pennsyivanis Plaza
55th Floos

34th Siresi & 6th Avenue
HANWATTAN NY 10119
Tet {212) 97 1-0800
CHCSE  M°
Hewlelt-Packard Co.
250 Wesichesie? Avenue
WHITE PLAINS, NY 10604
Tet (214) 6846100
CM.CHCSE
Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11787
Tel: (§16) 82 1-0300
ACH.CM.CS EMS

North Carolins
Hewlell-Packard Co.
5605 Roamne Way

P.0. Box 28500
GREENSBORO, NC 27420
Tel: (B1D) 852- 1800
ACHCMCSEMS

Ohio
Hewlett-Packard Co.
8920 Carver Road
CBICINNATL, OH 45242
Tel: (513) 891-9870
CHCS.NS
Hewlelt-Packard Co.
16500 Sprague Poad
CLEVELAND, OH 44130
Tei: (218) 243-7300
ACH,CM.CS E MS
Hewlett-Packard Co.
962 Cnuppet Ave.
COLUMBUS, OH 43229
Tet (614) 436-1041
Eit- Nov. 25, 1983
675 Brooksedge Bivd.
WESTERVILLE, ON 43081
CH.CMCSE*
Hewlet-Packard Ca.
330 Progress Rd.
DAYTOK, DN 45449
Tet: (5 13) 859-8202
ACHCME* MS

Oklahoma
Hewtel-Packard Co.

304 N Mendian, Suite A
f.0. Box 75609
ONLAHOMA CITY, OK 73147
Tet (405) 946-6468
A*,CHE* MS
Hewleti-Packard Co.

3840 S. 103d E Avenue, $1100
P.0. Box 35747

TULSA, OK 74153

Tek (918} 665-3300

A"t CH.CSM®

Oregon
Hewleft-Packard Co.
9255 S. W. Pioneet Goant
P.0. Box 28
WILSONVLLLE, OR B7070
Tek (503) 682-8000
ACHCSE° MS

Pannsylvania
Hewdlelt-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (812) 782-0400
ACH.CSE.MP
Hewdeli-Packard Co.
2750 Morsoe Bouevard
P.0. Box 713

VALLEY FORGE, PA 19482
Tek 215) 6666000
ACHOMEM

South Csrolina

COLUMRBIA, SC 20221

Tel: (803) 732-0400
CH.EMS

Hewleh-Packard Co.

Kogel Executive Center
Chesterfiedd Bidg, Sule 124
GREEWYILLE, SC 29615

Tet (803) 2974120

Tennsssee
Hewlen-Packard Co.

224 Peters Road, Sulle 102
P.0. Bax 22490
KNOXVILLE, TN 37922

Tet: 15} 691-2371
A®,CHMS

downloaded by
www.radioamatore._info

Hewleti-Packard Co.
3070 Dreclors Row
MEMPHIS, TN 3B131
Tei: (901) 346-8370
ACHMS

Sude C-110
EL PASO, TX 79902
Tel: (915) 533-3555
Hewieh-Packatd Co.
10535 Harwin Drive
P.0. Box 42816
HOUSTON, TX 77042
Tel (713) 776-6400
ACHCMCS EMP
Newtef-Packaid Co.
930 E. Campbell Ad.
P.0. Box 1270

™ 75080
Tei: (214) 231-6101
A,CH.CM.CS.E MP
Hewleft-Packard Co.
1020 Central Parkway South
P.0. Box 32993
SAN ANTOMO, TX 78216
Tel: (512) 4948336
CH,CSEMS

Utsh

Hewiett-Packard Co.

3530 W. 2100 South
SALT LAXE CSTv, UT 84119
Tel: (801) 874-1700
A,CH.CS.E MS

Virginia
Hewleli-Packard Co.
4308 Cox Roao

GLEN ALLER VA 23060
P.0. Box 9668
RCHMOND, VA 23228
Tek: (804) 747-7750
A.CH,.CSEMS

Washington
Hewdet-Packard Co.
15815 SE. 37th Steet
BELLEVUE, WA 98006
Tel: (206) 643-4000
ACH,CMCS.EMP
Hewlen-Packard Co.
Sute A

708 North Argonne Foad
SPORANRE, WA B9212
Tel: 509) 922-7000
CHCS

Weast Virginia
Hewleft-Packard Co.
4604 MacCorkie Ave.
P.0. Box 4297
CHARLESTOM, WV 25304
Tel: (3D4) 925-0462
AMS

Wisconesln
Hewet-Packwrd Co.

150 S. Sunry Slope Road
BROOKFIELD, W1 53005
Yel (414} 784-8800
ACHCSE" WP

URUGUAY

Patdo Ferrando SA.C. 61
Avenida itaka 2677
Casilia de Correo 370
MONTEVIDED

Tel: BO-2586

Telexc Pubic Booth 803
ACMEM

VENEZUELA

Hewleti-Packard de Venezueta C A
3RA Transversal Laos Ruces Norte
Edificio Segre 1,2 8 3

Apanado 50933

CARACAS 1071

Tet 2394133

Telex: 251046 HEWPACK
ACHCSEMSP

Hewlell-Packard de Venezuels C A
Calle-72-£nlre 3H y 3Y, No. 3H-40
Edificio Ada-Evelyn, Local B
hpariado 2646

4001, MARACARBD, Estado 2uiia
Tel: (061) 80.304

CE*

Hewlelt-Packard de Veneznels CA.
Calle Vargas Rondon

Edificio Seguros Carabobo, Pso 10
VALENCIA

Tek (D41) 51 385

CHCSP

Bloetectronica Uedica CA

Lade Buen Pasior

£ Cola M&-Piso 2 y Semi Sotano 1
Boleita Norie
Apaitadp 507 10 CARACAS 10504
Tei: 289 64 41

Telex: 26518

ZIMBABWE

Fieid Technical Sales
45 Ketvin Road. Norih
P.B. 3458
SALISSURY

Tet 705 2371

Telex: 4-122 RH
CEMP

July 1883 5952-6500
Indicates man office
HP distributors are prinled i ifgkics.
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