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lhp'] MANUAL CHANGES
-hp- MODEL 3466A

DIGITAL MULTIMETER

Manual Part Number 03466-90003

ERRATA

,."', Tab6lI-:llRtpIaclllbll Partsl. Change the part number
of the A3 Assem bly Itom "03435·66803" to
" 03435-66503",

Pap 7-4, ' ....l'lIIh 1-40. Change the part num ber of
A1Ql01 in the se cond sentence of the par2lgraph 'rom
"'855-<)449" to "1855·0469",

"t" 8·29. ' ·]1••·33••lId .·37. 00 the following changes
on the component locator Ion apr on pages).

Pia- 8·35. Se'*"atic: 4. 00 the following changes on the
schematic.

Change th e A4 Assembl y part num ber hom
"0346&.66504" to "0346&.66514" .

Change the A2 Assembly part num ber from
"03466-66502" to "0346&.6657S·' .

PItt 8·21, Sehem.tic 1. 0 0 the following wire co lor code
changes on the schematic.

a..nlle Color Code
Fram TaChange the AI Auembly part number from

"03466·6650'" to "03466·66577",

Change the reference designation of " R2 10 " to "R120"
DC Path
S2m
52(11)

S
7
9

1
1
2

Change the reference designation of " C112" to "ClOO"

PI,., ' -29. ' -31. ' -33. IJ5. 1M ' -31. Cha"i;e the Al
Assembly part number on Schemarics 1. 2. 3. 4, and 5
from " 0 3 466·6650 1 or 03466~66516" to
"03466-66571".

Pt;. ' -29. $cb.tn«tit I. 00 the following changes on the
schematic:

Add ", A DC ADJ." to variable resistor A660.

Connect the DC peth to A128 Instead of U1021211 .

P.ge 8-31. Sc:hem.llie 2. Do the following changes on the
schema tic.

On the ePl'on page, add the following components to the
Component locatOf ta ble.-,

C112 G,Hl
R120 E,Fl

Change the value of AlOe from '·6.96K" to '·4.99K" .

15 April 1984

'" 1·31,Se~lic 2. Change the c~or code of the wire
connected a t U1021151 and 'rem " S" to " 1" .

PItt "33. Scfwtqtic 3. Change the eolor code of the wire
connected at U402130} from "S" to "t".

(flANGE NO. I. Applia to ALL Sene' NuMb.,

PI,. 1·5. lIbl. 1-4 lkeessoriesl. Cha nge the "Test lead kit"
in the table from No. 11067A to No. 34116A.

"91 8·1.T.bIl8·3!Repl',cllbll Panal. Add the follow ing part
number to the table:

...~ ..... C --0..'• ..- .- D

A2DSMl ttwu DSM5 51BO-()234 9 5 Displ.\1 .... ith , _
Brightness Code

CHAIIGE 110. 2. Appl'ia ta S.i.1 Nvmb.. 111&0\19896 . nd .bo ....

' ....:18·29.8·31."33••nd1·31. Change the wiring and w ite
color codes on the component locators as shown in Figure
c-r .

Supplement A for 03466-90003
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HEWLETT
PACKARD

CERTifiCAT IO N

Hewteu-Packard Company u r t;jin tbat this product mel its pubtished specifications 01 the lime ofshipment from
the facto ry. Hewtett-Packardfunher certifies that its calibration measurements are troC'f'Dbll' to the United Stoles No
'ronal Bureau ofStandards, to the extent attowed by the Bureau 's calibration facitit.... and 10 'he calibration foc itities
of other lntemationot Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted- again st defects in materials and workmanship for a period
o f one year from date of shipment Lexcept that in the case of certain components listed in Section I of this manual,
the warranty shall be for the specified period) . Duri ng the warranty period. Hewlett-Packard Company will, at its
option. either repair or replace products which prove to be defect ive.

For warranty service or repair, this prod uct must be returned to a service facility designated by -hp- Buyer shall prepay
shipping charges to -hp- and -hp- shall pay shippi ng charges to return the prod uct to Buyer. However. Buyer shall
pay all shipp ing charges, duties. and taxes for products returned to ·hp- from another cou ntry.

Duration and conditions of warrant y for th is instrument may be superceded "hen the instrument is integra ted into
(becomes a part of) other -hp- instrument products.

Hewlett-Packard warrants that its so ftware and firmware designat ed by -hp- for use with an instrument will execute
its program ming instr uctions when properly installed on that instrument. Hewlett -Packard does nOI warrant that the
operation o f the Instrument, or software. or firmware will be uninterrupted or error free.

LIMITATIOj\' Of WARRANTY

The foregoing warranty shall not a ppl y to defects result ing from improper or inadequate mainten ance by Buyer, Buyer
s.upplictl so rtware or interfacing. unauthorized modi ficat ion or misuse, operatio n outside o f the cnvironmcma l spcciflca 
tio ll'~ for the prod uct, or improper sue preparation or mai ntenance .

NO OTHER WARRANTY is EXP RESSED O R IMPLI ED . II EWLETT-PACKAR D SP ECIFICALLY DISCLAIMS
TilE IMPLI ED WARRANTi ES OF MERCHANTABILITY AND FITNESS FO R A PARTICULAR PURPOSE .

EXCLUSIV E REMEDIES

THE REME DIES PR OV IDED H ER EIN AR E BUYER' S SO LE AN D EXCLUSiVE REMEDIES. II EWL ETT
PACKAR D SHALL NOT BE LIABL E FOR A NY DI REC T, IND IRECT, SPECIA L, INCIDENTA L, OR CONSE·
Q UENT IAL DAMAG ES, WH ETH ER BASED O N CO NT RACT , TORT, O R ANY OTl IE R LEGAL THEORY.

ASSISTA NCE

Product maintenance agreements and other (.llSlOmer assisumce agreements ore avaitabtef or Hewtett-Pockard products,

Fur any assistance. contact your nearest Hew/ell-Packard Sates and Sen-ice Office. Addressesore provided at the buck
of this manual,

A 3/11 /83



SAFETY SUMMARY

The following g81181'sl safety precautions mustbeobserved during all phases of operation, service, andrepair of this instrument.
Failure to comply with these pratautians or with spetific warnings elsewhere in this manual violates safety standards of design.
manufacture. and intended use 01 the instrument. Hewlett·Pach,d Company B$$um8S no liability for the eustemer's lailure
to comply with these requirements. This is a Salety Cless 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard. the instrument chassis and cabinet must be connected to an electrical ground.
The instrument is equipped with a three-conductor ae 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 (IEC)
safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

XEEP 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.

00 NOT SERViCE OR ADJUST ALONE

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DO NOT OPERATE A DAMAGED INSTRUMENT

Whenever it is possible that the safety protection features built Into this instrument have been impaired,
either through physical damage. excessive moisture, or any other reason, REMOVE POWER and do not
use the instrument until safe operation can be verified by service-trained personnel. If necessary, return
the instrument to a Hewlett-Packard Sales and Service Office for service and repair 10 ensure that safety
features are maintained.

DANGEROUS PROCEDURE WARNINGS

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

WARNING I
Dengerous voltagltS, tapable of causing death, 8represent in this instrument Use extreme eeu
tion whan handling, testing, and adjusting.

A
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SAFETY SYMBOLS

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

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer 10 the instruction
manual in order to protect again st damage to the instrument.

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

oJ: on(±)

rh OR.L

I WARNING I

NOT E:

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 again st 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. II calls attention to a pro
cedure, practice, condition or the like, which, if not correctly per
formed or adhered 10, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. II 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 pan 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 I
GENERAL INFORMATION

I -I. INTRODUCTION

1-2. This sect ion co nta ins general information concern
ing the -hp- Model 3466A Multimeter. lncluded is an in
st rument descri pt io n, specifications. information about
instrument and ma nual identification. option and ac
cessory information, and safety conside rations.

1-3. DESCRIPTION

1-4. The -hp- foolodel3466A is a 4 ~ digit, seven funct ion.
autoranging mulrimeter. The functions are AC or DC
Voltage. AC o r DC Cu rrent . AC + DC Voltage, AC +
DC Current and Ohms. All seven functions have
manually selectable ranges . AC Voltage, DC Voltage, AC
+ DC Voltage and Ohms functio ns may also be
auto matically ranged by pressing the AUTO pushbutto n.
Th ro ughout the remainder of this manual. the -hp- Model
3466A Multime ter will be referred to as Mult imcter.

1-5. SPECIFICATIONS

1-6. Speci fica tions for the Multimeter are listed in
Table 1·1. These specificat ions are the performance
standards or limits to which the Multimetcr can be tested .
Any chan ges in these specificatio ns due (0 manufacturing
cha nges. de..ign 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 gene ral operat ing charac teristics .

1-1. INSTRUMENT AND MANUAL IDENTIFICATION

1·8. He wteu -Packard uses a two-sectio n serial number.
The first section (prefix) identifies a series of instruments.
The last section (suffix) ident ifies a particular instrument
within the series. A Letter between the pre fix and the suffix
identifies the country in which the inst rument was
manufactured. The manuaJ is kept up-to-dare at all times
by means of a change sheet which is supplied with the
manual. If the serial nu mber of your instrument di ffers
fro m the one on the title page of this manual. refer to

the change sheet supp lied with the manual. All correspon
dence with Hewlett -Packard shou ld include the complete
serial numbe r.

1-9. OPTIONS

1·10. Table 1-3 lists the option available for the
Mulrimeter,

1· 11. The option label a ffixed to the rear o f the
Multimeter identi fies 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
Requ iremen t Modification Instructions). If the line
voltage option is changed . the o pt ion label should also
be co rrec ted to reflect the new configuration.

NOTE

Option 001 Muttimeters can be converted 10
standard instruments by adding the battery
and charger circuitry. The BaueryrCharger
kit to convert the instruments con be ordered
under Part N umber 03438-80001.

1-12. ACCESSORIES

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

1·14. SAFETY CONSIDERATIONS

I-IS . This Ope rating and Service Manual contains cau
tions and warnings alerting the user to hazardous
operating and maintenance conditions. This information
is flagged by a caution or wamleg heading and/or the
symbol ~ . The ~ symbol appears on the fron t pa nel
and is an international symbol mean ing " re fer to the
Operat ing and Service Manual". This symbol nags
important operating instruction located in Section Ill . To
ensure the safety o f the operating and maintenance
personnel and retain the operating condition of the
instrument. these instructions must be followed.

1·1



General Inrormation Model 3466A

Table 1·1. Specifications

AcclJ'"acy: lfat 1 veer at 23°C :t 5°C':

DC VOLTMERR

'-
20mV
200mV
2V
'OV
200V
1200V
1200V

MuD..,

:t HI .999mV
:t 199 .99mV
:t 1.9999V
:t 19 _999V
:t 199 .99\1
:=: 1199.9V
:t 1199 _9V

......
:t I.OS'ft, of leading 3 digjlsi
:t 1.04'ft, 01 ,eading 2 digotsl
:t 1.03 'ft, of leading .. I dogrtl
:t 1_03'll> of .eading t dogrtl
:t 1.03'ft, of .eading t dogrtl
< 7OCN. :t t035'lb of .""ding I digiti
;> 100v. :t t 055'll> 01 leadmg I dogitl

Input Impedance: Resislence: 2M ohms :t 1.S%
Shunt ceeecneoee: < 7Sof

Sensitivity: 10llV on the 20amV range.

Response time: < 4. S seconds to wilhin 4 digits 01 linal value
on one range. Add 1.2 seconds lor each range change.

TemperaUJre Coefficient: (O"C to lB "C and 2S "C to 55"C):

Temperlltlll1l CGeflictent IBn flrtgesl

Mallimum Input : :t 1200V Ide + peak acl .

Ranging : Automatic or Manual.

Input Typo : Floating 1500V mall . flOm COM to earth gloundl.

20Hz to 30Hz and
SOkHz to 100kHz

30Hz to SOHz and
20kHz to SOkHz

SOHz to 20kHz

:1:1 .05% of leading + 15 digitsl/"C

j; 1.05% 01 roading... 2 digitsl /"C

:t (.03% 01 leading + .5 digiIS){"C

Input Resistanco: 10Mf! :I: O.S% Ian <lngesl_
Mallimum Clest FaCtOl: 4 10 1

DC + At VOlTMEUA ITRUE RMS)

A.nllll M.•. Dis~r

sens itivily: IIlVon the 20mV lange.

Polality : Automatically sensed and displayed.

Response Time: < 0. 7 seconds to wilhin 1 digil 0 1 final value
on one lango. Add O.S seconds fOl each range change.

Temperatule Coefficient: :t 1.003% of leading ... 0 .15
DigitslJ"C 10"C to IS "C and 2S"C to SS"CI.

Normal Mode RejoctiOn: > 54dB at sO/60HZ :t 0 .1 %.

200mV
2V
20V
200V
1200V

199.99mV
1.9999v
19 .999V
199.99V
1199.9V

Effective Common·Mode Rejecti on: ~ 140dB at dc; 120dB at
SOi60Hz :t .1% I1kO imbalancel.

Acc uracy: (fol I 'Ile al at 23"C ± 5"C and al > 1900 digitSI:

At VDHMUU !TRUE RMSJ

AC Converter : True RMS

DC + 20 I'll to 50 kH,

DC + 50kH, 10 lOOkH.!

± (l % of reading ... 80 digitsl

:!: (2% of leadIng + 20 0 d.gits )

200mV
2V
20V
200V
1200V

199 .99mV
1.999V
19.999V
199.99V
1199.9V

Mallimum Inpot ~ 1200Vdc o. 1700V Irlc + peak ReI. 107VH7

Ranging : Automalic 0 1 Manual .

Input Type : Floating (SOOV malt. from COM to e clflh ground).

Accuracy: 1101 I year al 23 "C :t S"C and at > 1900 digitsl :

Input Impedance: Resisl ance: 2M ohms :t 1.5 %
Shunt Capacitance: < 75pF

Sensitivity: 10llVon the 200mV .ango.

20 Hz 
30 Hz 
50 Hz 
20kHz 
50kHz -

30 H,
50 H,
20kHz
50kHz

100kHz

:!: 12% of reading + SO digitsl
:t 11 % of leading + 30 digitSI
:t 10.3% of leading + 20 digitsl
:t 1% 0 1 leading ... 40 digitsl
:t12% of leading'" 150 digitsl

Response TII'TfC: < 4 .5 seconds 10 within 4 digits ollinal value on
one lange . Add 1.2 se conds for each range change.

Temperal....e CoeHicient: 10"C to lS "C and 2S "C to 55 "CI:

r..........tu•• C-"iciBIt
"for .n '''''Il''" .r.." 2a.DnV

Ma"imum Input : 600Vde Of 1700 tee ... peak acl. 10 7V Hz.

Ranging : Automatic 01 Manual .

Input Type : Floaling ISooV mall . flom COM to earth groundl.

DC .. 150Hz10 20kHl I
DC ... 130Hz to 50Hl ""d

20kHz to 50kHzI
DC .. 120Hz to 30Hz ..,d

50kHzto 100kHz)

.t 1.03% 01 reading.. 6 digitsl/"C
:t 1.0 S'lI. of .eading ... 6 d19'tsl/"C

:t t_OS"" of read"'ll + 10 digitsl/"C

1-2
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Model 3466A

DCAMMETU

General Information

Table 1-1. Specifications ICont'd)

Input Type: Floating 1500V mall. . from COM to earth ground) .

Input Protection; 2A, 250V Fuse .

....
Ao"p M... DiJft., 10;'11_ ,,""'IC,

Sensitivity : 10nA on the 200l"A range .

Temperature Coefficient : 10°C to 18°C and 28 °C to 55°C):

200,A
' mA
20 mA
200mA
200 0mA

199 99"A
1.99 99 mA
19999mA
19 9 99 mA
1999,9mA

' 0000
10011
'00

"0 ,HI

"1 ,0 7f>t, of ,,,,adlng .. 2 dlQl151
:t" 1 0 7 'lb of ,elldlng ~ 2 dl9 11 51
:t1.0 7'lb of ,ellding ~ 2 dlgolS l
:t 1.15'lb of .eadlng ... 2 di9'ISI
:tl.5 'lb 01 reading .. 2 do{lllli

"""
200pA thrv 200mA
2oo0mA

hmpl...111r1 Coelfidlont

:t.(.03% 01 reading + .5 digits llDC
:t.1.04% of reading + .5 digitsl lDC

Maximum Input : :t 2 Amps from :s250V Source .

Ranging: Manual only.

Input Type: Floaling (5OOV max. nom COM to eenn ground).

sensitivity: lOnA "n the 200,.A range .

Maximum Crest Factor: 4 10 1

Voltage Burden:

.....
Polarity: AUloma tically se nsed and displayed.

Temperature Coefficient : lODe to l8DC and 2BDC to 55 0CI :

,...
200pA thru 20mA
200mA
2000mA

DC ... At AMMETER ITRU£ AMSl

< 220mV rms
<240mV rms
<600mV rms

2ool"A thru 20 mA
200mA II'I.v 2000 mA

:t (.00 4% of reading + . 15 digitsl/oC
.:!: 1.01 % of reading + . 15 digitsl/oC ..... Mill. Olspl.,

Mill. Boo.den II Full Selle

Accuracy: 110' 1 year at 23 °C % 5°C

Voltage Burden:

200j ,A thro 20rnA
200mA
2oo0mA

<220mV
<240mV
< 600mV

'OOpA
'mA
'OmA
200mA
2000mA

199.99,.A
1.9999mA
19.999mA
199.99mA
1999.9mA

AC AMMEnR ITRUE RMSl

'OOpA
'mA
20mA
200mA
2000mA

199 .99,.A
1.9999mA
19.999mA
199 .99mA
1999.9mA

RUlli Frequency I Acc:1lr1CY

2ool"A thru DC ... 20Hz to I± I Ui% of reading
2000mA 10kHz + 80 digilsl

Minimum Display: 1900 digits .

Maximum Input: 2 Amp s rms from .:!0250V rms source.

SinewaveAccuracy: 1I0ri year at 23 °C ± 5DC andat > 1900
digitsl:

Ranging: Manvalonly.

- ...... Input Type: Floating lSOOV mall. . from COM to earth g.oundl .

200J.A thru 200mA 20Hz 1030Hz
30Hz to 10kHz

2000mA 20Hz to 30 Hz
30Hz to 10kHz

Mirumum Display: 1900 digits .

:t 12% o f .eading 50 digilSl
:t1.9 'lb o f .eadlng 35 dogll1sl
:t 12'lb o f ffl8ding SO digitsl
:t 11.2% of .",ading ... 20 digilll

Input Protection; 2A, 250V Fuse.

5enSitivily: 10nA on the 200pA range.

Response Time: <4.5 seconds to witl1io 4 digits of final value.

Temperature Coefficient : .:!: .03% of reading + 20 digits /DC
IODC to IBoc and 28 °C to 55 °CI :

Maximum Input: 2 Amps rms "om ::s:250V rms source.

Ranging: MBf'I\lBI onty. Ma)limvm Crest Factor : 4 to 1

1-3
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General Information

Table 1·1. Specificetions ICont'dl

Model 3466A

Voltage B!Jrt1en:

.....
2oo,.A. thru 20mA
2COmA
2000mA

Mall. Burden .1 hi Su..

< 22QmV rms
< 24OmV rms
<60QmV,ms

Sensitivity: 1mfl on che 200 range.

Output Voltage: < 5 volts dc .

Overloed F'rtIlec:tion: 350V Ide + peak ect.

Rasponse Time: < 1.1 seconds to within 1 digit of final valu8 on
eoe ,ange. Add 0 .8 seconds for each range change.

oHMMETtIl

ACCUrllCy: !for 1 year at 23"C ± 5°C):

......... "'
__ ..... 0it,I-y II.... ..~ e--

"'"
200 thN 2MQ
2OMO

:t 1.002% of reading + .0 5 digits)JoC
~ (.01 % 01 reading + . 1 digits}JoC

,.., 19_9'lI'9!I ,,"v ' m" 21_08 '11. of ...-.c. .. 2 "9'el

"'" 199_99!l """'" ,.. 2 U18'11. of..-.o ' 2 <l9'<el

'" 1_99990 tv ,.. 21.0 3'11. of ...-.o • 1 d911"., 19 _9'991<0 tv '.... 2 1-03'11. Ol ..ooding .. 16gi11,..,., 199.8"'0 tv 10~'" s l_03'lo-of .e-v. 1 Cl?'1

'"' 1999_91<0 tv '.. 2 1_00I '\i. of.~ .. 1 6QrI1

"'"' 19_99!lMD .. ''''''' 21.H>'lo-of'e..-.g .. I6QrI1

Ranging : Automatic or Manual.

Input Configuration: 2 wire with lead zero t7oomO adjustment
range on the 200 and 200 ranges onlyl .

DIODE TEST

Function: Ikfll.

Range: 12kOl.

Test Current: lmA ± 1.5%.

MalCimum Measurl!!able Voltafill! Drop: 1 .9999 voll$.

Overload Protection; 3'5OV Ide: 2 peak acl .

Tlble 1·2. General Information

Ballery: 5 hour s minimum continuous ere-eucn . Recharge
Time: 16 hour s operalin g 12 hours non-operating. 1.5 hour.
remarge provides 3 hours 01 continuous use .

GINIRAL

Olsplay : 7 se gment RED 0 .3 inctl high LED·s.
Function and range annunCiation .

Reading Rate : 2 .4 · 4.7Jsec. depending on input level.

Power: AC line; 48 - 440Hz 86 - 106V Opt. 100
104 -12 7V Opt .115
190 - 233V Opt . 210
208 - 250V Opl . 230

A·D co nversion: Dual slope.

Integration Time: 100 msee.

Ranging : Automatic or ITI8nual in eev. eev. ICV + eev and
Ohms. Manual onlV in ecr, del and ael + eer.

Slorage Temperature: 1- 55 to + 75)oC; (- 55 to 651°C with
batteries.

Operating Temperature: 10 to 551°C.

Humidity : 0- 95% RH at 40°C.

) -4

MaKimum Power Dissipati on: 9 watts - with battery cherger.
4 """lts - AC onlv .

Configuration: 3466A Std. Stream line<! portable case Wilh
handle. Be line power . Rechar geable batteries , and recharger
included.

3466A Option 001 . Streamlined portable case. as ee line power
0"",.

Dimensions : 3466A; 23 .81 em 193IS'" wide lC 9 .84cm 13118"1
high lC 27.62 e m 110 718"1 long .

Weight: 3466A; 2.77 kg 161bs 20z.1
3466A Option 001 : 1.98 kg 14 Il s 6 oZ.1

alessandro
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Model 3466A

Standard

Opli on 001

Option 002
Option 100
Oplion 115
Option 2 10
Option 230
Option 9 10

Table 1·3. Options

Sueamlined portable case Wllh handle . AC
line or rechargeable baller y opera tion wi th
b<lnery charger included.
Streamlined portable case wi th handle. AC
line OperatiOll only.
Rack Mount case AC line op eration only.

8 6· 106Vac 48·440Hz 9 Walts (Sumd ardl
104· 127Vac 4B·440Hz 9 Walls IStandardl
190·233Vac 48-4401·11 9 Wans (Standard)
208·2 50Vac 48-44OHz aweus IStandardl
An additiOnal Operati ng and Service Manual .

l1002A
11003A
110968

3411 0 A
34111 A
34 112A
11067A

General Information

Table 1·4. Accessories

Test leads (dual banana 10 dual alliga to r!.
'restreeds dual banana to probe and alliga tOr.
RF Probe 10kHz 10 700M Hl . use only lOV
and 100V de ranges.
Soh vinyl car rying/operating case.
High volt age probe , 40kV de.
Touctl • Hold, inp ut crc e e .
Test lead kit .

I·S



Installation

"OV
Of'EAATIOH

asev
0 ...........

nov
"""""OOH

Model 3466A

"ov
"""'""""

I"lUG-:cn7-Y11
CA8U-: HP 8 Uo-llllil2

1"lUG- : CHU·Y1
CAIIU - : HP BUO·1880

I'lUO-: DHCl'!107
CAIIl..(": HP 812Q.Jne

I'lUG" : S£V 1011 ,1858-:14507

"" "CAIlU": HP8UO·J104

asev
cee...-

"ov""",no.
J60V ·""'"- us v - .....-"

PLl.tQ" : NEM" t ·1 &I'
CA8Ui": HP IlUQ-0684

P1..l)(l":NZSS 18B1ASCtU
CASU" : HP 8tJe-otIll

I"lUO": as tM31\
CABUo : HPIlUo.l'103

Pl.UQ0
: NEMA Go1""

CA8l.E-: HI" IlUo.oel1l
PLUG-: NEMA S-t&!"
CAIll.E 0

: HPIlUo.lllJl

2-0

en.~ Ilhown lor the pluQ III the.......,. IdenlJliat I", the """ 1lIlIy.
n. ......- _ lOf the c_ HPpM1 rwmber lOf•~.ulQ IncIucIlno the pIuO.
_01Jl ~_ tor ... in _ U.. i....." s oJ ........IC.

figure 2·10 Power Receptacles
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SECTION II

INSTALLATION

2·1. INTROOUCTION

2·2. This section contains information and instructions
for the installation and shipping of the Muhimeter ,
Includ ed arc initial inspection procedures. power and
grounding requirements. environmental information, and
instructions for repackaging the instrument for shipment.

2·3. INITIAL INSPECTION

2-4. This instrument was carefully inspected both
mechanically and electrically befo re shipment . It should
be free of mars or scratches and in perfect electrical order
upon receipt . To confirm this. the instrument should be
inspected for physical damage. Electrical performance
shou ld be tested using the performance test outlined in
Section IV, If there is damage o r defi ciency, see the
warranty insid e the front cover o f thi s manual.

2·5. POWER REOUIREMENTS

2·6. The Mulumctcr ca n be operated from anyone of
the Ole power sources listed in Table 1-2. Before connect
ing the instrument to oc power, verify that the ac power
source matches the power requirement of the instru ment
all mal I\\.'1I on the option label affixed to the rear of the
instrument. If the in..trument is incompatible wuh the
avail able power source, refer 10 Sect ion V for Pow er
Requirement Modification instructions.

2·7. ENVIRONMENTAL REOUInEMENTS

2-8. To meet and maintain the specifications listed in
Table t-L the Muh imeter must be o pera ted within an
a mbient temperature range of + 18°C to + 28°C (64°F
to 82°F). The instrument may be o perated within an
ambient temperature range of O°C to + 55°C (32°F to
131 °F) with less accuracy.

WARNING'

To help minimize the possibility ojelectrical
fire or shock hazards. do not expose this in
strument to rain or excess moisture .

2·S. REPACKAGING FOR SHIPMENT

2-10. The follow ing paragraphs contain a general guide

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

NOTE
tf the instrument is to be shipped to Hewlett
Packard l or service or repair. attach a 109 10
tne instrument identifying the o wner and in
dicating the service or repairto be accomplish
ed. Include the model number and full serial
number 01 the instrument. In any cor
respondence, identify the instrument by model
number and lull serial number.

2-11. Place instrument in original container with ap
propriate packing material a nd seal well with strong tape
or metal bands. If original container is not available, on e
can be purchased from your nearest -hp- Sales and Service
Office.

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

a . Wrap instrument in heavy paper o r plastic before
placi ng in an inner container .

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

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

2·13. POWER COROS ANO RECEPTACLES

2-14. Figure 2-1 illustrates the plug cap configurations
that are available to provide ac power to the Mult imcter.
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 mat ing plug for that receptacle .
The appropriate power cord should be provided with each
instrurnenr . 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 appl iance coupler
meet the safety specificat ions set by the International
Commission on Rules for the Approval of Electrical
Equipment (CEE 22).

2-1



Opera ting Instructions Model 3466A

",,"' ; ,'.....
VOWlfl "-Y .... Y "' ..... _ ..A U ,

CD 2 VOlT. MILLIAMP AND KILOHM RANGE AND DIODE
TEST SWITCH.

@J VOLTS/OHMS INPUT TERMINAL: USED IN CONJUNC
TION WITH THE COM TERMINAL FOR M EASURING
ACJOC VOLTAGE AND OHMS.

® FUNCTION/RANGE ANNUNCIATORS.

@! OISPlAY FIVE SECTION LED READOUT LEFT SECTION
DISPlAYS :t 1. RIGHT FOUR SECTIONS ARE 7
SEGMENT.

'2ii' OHMS ZERO ADJUSTMENT FOR 20 OHM AND 200
~ OHM RANGES.

@ DC MV ZEROADJUSTMENT (BACK PANEL: SEEFIGURE
3-141 COMPENSATES FOR TH ERMAL VOLTAGE
ERRORS.

COM INf\JT TERMINAL: COMMON TERMINAL FOR ALL
M EA SUREMENTS FUNCTIONS.

AMPS INPUT TERMINAL: USEDIN CONJUNCTION VYtTH
THE COM TERMINAL FOR M EASURING AC AND DC
CURRENT.

20 VOlT. MILLIAMP AND KILOHM RANGE SWITCH.

200 VOLT. MILLIAMP AND KILOHM RANGE SWlTCH.

1200 VOlT, 20 00 Mill iAMP AND KILOHM RANGE
SWlTCH.

20 MEGOHM RANGE SWITCH (OHMS ONLYI.

AUTO RANGE SWITCH . AUTOMATICALLY SElECTS
RANGEFOR BEST RESOlUTION WH EN AC VOLTS. DC
VOLTS. OR OHM S FUNCTIONS ARE SELECTED.

IIiPUT TERMIIIAl$.

@

®

®
@

@
@

®

IIESCIlIPTIOIL

Q) POWER ON/OFF SWITCH. SWITCHES MULTIMETER
POWER ON OR OFF, BATIERIES ARE BEING RE
CHARGED WHENEVER AC LINE VOLTAGE IS CON
NECTED REGARDLESS OF THE POWER SWITCH
POSITION. THE CHARGE RATE, HOWEVER. IS MUCH
f ASTER WITH THE POWER SWITCH IN THE OFF
POSITION.

f UHCTlO1i SWJJCHES: USEO TO SHECTTH~ snEH MULTIMHER
f UHCnDlI$.

o oc VOLTAGE FUNCTtON SWlTCH.

CD AC VOLTAGE FUNCTION SWITCH.

HOTE

TOOBTAiN THEdcV + acVFUNCTION. DEPRESS
SWITCHES 0 AND Q) SJMULTANEOUSLY.

o DC MILLIAM PERES FUNCTION SWITCH.

® AC MILLIAMPERES FUNCTION SWITCH.

1I0TE

TO OBTAIN THE dcmA + acmA FUNCTION.
DEPRESS SWITCHES Ii' A ND t5'
SlMULTANEOUSLEY. \:V \::.J

CD KILOHMS FUNCTION SWITCH.

1I0TE

FORDIODETEST, PRESS THEKO( --JtoI- I RANGE.

MA'WAl RAHliE SWlTtJlES: USEO TO SH EeT IHPUT MEASURE·
MENT RAlleES.

CD 20 MILLIVOLT tDCI AND 20 OHM RANGE SWITCH.

Ii" 200 MILLIVOLT, M1CROAMP AND OHMS RANGE
\V SWlTCH.

figure 3-1. Description of Controls and Connectors

3-0
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SECTION III

OPERATING INSTRUCTIONS

b. Select dcV function and lOV range.

a. Disconnect ac line voltage.

3·10. OvertoadfOverrangellmproper Function Indication

Figure 3·2. Battery Voltage Access Hole

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

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

J.7. Low Ballery Voltage. The Multimeter will operate
in Battery Mode when the battery voltage is greater than
S.6V. This voltage is measured through the access hole
on the bottom of the Multimeter. To accomplishthis, per
form the following procedure:

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
10 partially rejuvenate.

WARNING,-_I
To prevent potentialelectrical or fire hazard,
do not exposethe Multimeteror its accessories
to rain or moisture.

3·3. AC Operation

3-4. Before connecting the Muhimeter to ac power. verify
that the ac power source matches the power requirements
of the Multirneter 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 Muhimeter 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 I.S hour recharge (instru
ment oro 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.

3-2. This section contains instructions for operating the
Multimeter. Measurements of ac and de voltage, ac and
de current, and ohms are discu ssed. A description of the
controls and connectors is given in Figure J-t.

3·1. INTRODUCTION

NOTE

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

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

Figure 3·3. Overload Indication

3·1



Operating Instructions Model 3466A

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

Table 3·1. Improper Switch Combinatioos

....... ...
~V MQ

20

-V mV,n MQ

20 20

~V+ -V mV.Q MQ

20 20

~mA mV.Q MQ ."'.20 20

-mA mV.Q MQ Au10
20 20

- mA+ -mA mV.Q MQ ."'....
20 20

3·16. Input Terminals

).11. vn(Veils/Ohms). The vn terminal is the high ter
minal for ac and dc vohege measurement. For ohms
measurements, it is the positive ( +) terminal.

J.18. COM (Common). The COM terminal is used for
all five Muhimeter functions . It is the negative (-) ier
minal for ohms measurements and it is the low terminal
for at and dc voltage and current measurements.

To ovoid possible damage 10 the Multimeter
circuitry, the voltage between COM and
(earth ground) must not exceed ± 500 Vdc.

J.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.

3·13. Auto

3-)4. Depressing the AUTO switch with acv, dcv, acV
+ dcV or kO function selected sets the Muhlmeter in an
automatic ranging mode. In this mode the: Multimeter will
uprange if the display reading increases above (+) or (-)
I I I 9 I 9 I 9 I 9 I and downrange if the display
decreases below (+) or ( -) I I I 18 10 101
These numerical autoranging points are irrespective of
decimal placemem. The difference between the two
auioranging points is called amoranging twstersis. Figure
3-4 shows the autoranging points of ac voltage measure
ment from 0 to 1200 Vee. Autoranging in other
Muhimeter functions is similar.

The current junction is protected by a fuse oj
250 V raung. To avoid domage 10 the
Muuimeter, current sources ha\';ng open dr
cuit voltages greater than 250 V (de + peak
ac) mllst not be connected to the A (amps) in
pur terminal,

3·20. DC Voltage MeasurementS

a. Depress r-r-r V Ide Volts).

To ovoid possible damoge to the Multimeter
circuitry, the deinput vonaee must not exceed
1200 V (de + peak oct:

b. Depress proper manual range (200 mV 101200 V)
or depress AUTO for automatic range selection.

3·21. Procedure
, ,, ,
: .. ::....--....,

-:-,---,-,-1+,

,,,,,,
-::-,----'-1-,•

Figure 3·4. Multimete, Auto,anging

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

3-2

...~-

NOTE

Thermal vottogesIrom lest lead connections
and measurement circuits areconceited by set
ling the Multimeter 10 the 20 In V range. short
ing the test leads together and adjusting the
r-r-; m V Zero (bock ponel) for a Muntmeter
reading oj 0.000 m V.

c. Connect testleads from the Multimeter VO (high)
and COM (low) terminals to the voltage under test as
shown in Figure 3-5.

* •tAWoG( f'OIfI

IWPtI' lEYU IV•• At + DC)

1,
!
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]~6'

r
flATTE RY

:t66
..~1

Figure 3·5. DC VOltage Measurements

3·22. AC Voltage Measurements

To ovoid possible damage to the Muttimeter
circuitry, the DC input voltage must not exceed
600 Ydc or 1700 V (de + peak DC).

3·23. Procedure

a. Depress - V (ac volts).

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

c. Connect test leads from the Mulnmeter VO (high)
a nd COM (low) terminals to the voltage under test as
shown in Figure 3-6.

l~~- .
w: VO\.,_;;. .~

],1.0"':"',",LQ_o

·~l

Figure 3·6. AC Voltage Measurement

d. The value disp layed with a shorted inpu t represents
the true rms value of internal ci rcuit noise in the
muhimeter. An offset of 100 counts will nOl, however.
introduce a 101Iio 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:

rm.s = J (1000)2 + (100)' = 1001

The error introduced is 5/1000 which is O.5t:'o.

Operating Instructions

e. The accuracy specification are nOI valid for inputs
of less than 1900 digits (less than 9.511lo of full sca le).

3·24. True RMS (de + eel Voltage Measurements

To ovoid possible damage 10 the multimeter
circuitry, the inpu t voltage must not exceed
J1()() Vde or /700 V (de + peak oc).

3·25. Procedure

a. Depress =-=-= V and - V slmuhaneously.

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

c. Connect test leads fro m the multi meter va (high)
and COM (low) terminal to the Voltage unde r test as
shown in Figure 3-7.

TRMS " " IVK I' • (VISeI!

TRMS" J '0' • 101

TAMS" , .. ., .. ,

Figure 3·1. True RMS (de + eel Voltage Measurements

3·26. DC Current Measurement

3-3
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Operating Instructions Mood 3466A

The current function is protected by a fuse of
150 V rating. To avo id damage 10 tbe
Muttimeter, current sources having open cir
cui, vottoges greater then 150 V (dc + peak
oc) mtls' not be connected 10 the A (amps)
input terminal,

3·27. Procedure

a. Depress =-=-= rnA (de milliamperes).

b. Depress proper manual range (200pA 10 2000 rnA).

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

Figure 3-9. AC Current Measurement

3·30. True RMS Ide: + eel Current Measu,ements

3·31. Procedure

a. Depress ~ rnA and - rnA simultaneously.

3·29. Procedure

Figure 3·8. DC Current Measurements

3·28. AC Current Measurements

c. Connect test leads from the Muhimeter A and COM
terminals in series with the current under test as shown
in Figure ) -10.

Figure 3·10. True RMS Currenl Measurement

b. Depress proper manual range (200rnA to 2000 rnA).

]661
,~r I

" --ce":,;-;;;:'J_..
AC DC "r CURRENT I- CURRCNTsoece sccece

3·32. Resistance Mea$urements

3-33 . Ohms Zero. When mak ing resistance
measurements using the 200 ohm a nd 20 oh m ranges, the
resistance of the test leads being used is nullified by using
the following procedure:

DC
CUAA£NT
SOU'CE-.. .

The current function is protected by a f use of
250 V rating. To avoid damage to the
Muttimeter. current sources hoving open cir
cuit vottazes greater than 250 V (de + peak
oct must 1I0t be connected to the A (omps)
input terminal,

a. Depress - mA (ac milliamperes). a. Short the test leads together.

b. Depress proper manual range (200p.A to 2000 rnA). b. Depress the 20 0 range.

c. Connect test leads from the Multirneter A and COM
term inals in series with the current under test as shown
in Figure 3-9.

c. Adjust the ohms zero potentiometer (see Figure 3·14
for the potennom eter locat ion) for a 0.000 reading on
the display.

3-4
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,

3·41. Infotmation Decal

figure 3·13. Handle/Bail Positioning

3-39. Option Decal

3-40. The option decal is affixed to the rear or the
Muni rneter. An example is shown in Figure 3·14.

PULL
TO

ROTATE

Figure 3-12. Diode Test

3·31. Handle/Bail

3·38. The Muh imeter display viewing angle is adjusted
by rotating the Handle/Bail to a convenient position as
shown in Figure 3-1).

b. Depress -to!- (2 kO) range.

a. Depress the -tit- (kO) fun ction .

3·36. Diode and transistor [unction voltage can be
measured using the rollowing procedure:

3·35. Diode Test

NOTE

NOTE
By selecting the /cO function and the 2 /cO
range, a I mA current source is prov ided.

The display is read directly in volts even
though the /cO annuncia to r will be lit.

NOTE
Multiple PH j unctions can be measured in
series ifthe cumulative voltage drop does nOI
exceed 1.9999 volts.

Figure J.". Resistance Measurement

Ohms zero is disabled in the l K thru 10M
ranges.

3·34. Procedure

b. Depress proper manual range (20 0 to 20 1\10).

a . Depress kO (kilohms).

c. Conned test leads from the Multimeter VO( + ) and
COM ( - ) terminals to the resistance under test as shown
in Figure )·11.

c. Connect test leads across the diode or transistor as
shown in Figure 3-12.

The rn 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 Icr silicon and 0.3 V for germanium).

c. If the leads are reversed, an " OL" reading will
typically be displayed.

3-5
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Operating Instructions

342. The information decal shown in figure 3·15 is af
fixed to the underside of the Multlmeter.

3·43. Amps Input Fuse Replacement

3-44. The amps input is protected by a 2A 250 V fuse .
-hp- Part Number .oo2ס-ס211 This fuse is easily replaced
using the following procedure:

a . Insert a co in o r wide bladed screwdriver into the
slots of the A input terminal.

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

Mode134MA

c. Remove and replace the blown fuse .

3-45. Multimeter Cleaning

Do nOI ollow d roning solvents. flux remover,
or o/cohol 10 come in contact with the
Mutttmeter.

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

3-6
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figure 3·14. Option Decal and Ohms Zero Adjust

f igure 3-15. Information Decal



SECTION IV

PERFORMANCE TESTS
1/.1. INTROOUCTION

4-2. This section of the manual has the 3466A's Perfor
mance Tests which are used (0 verify the speciflcatlons
listed in Table 1·1 (in Section I). Some of the Performance
Tests include two tests: a complete and abbreviated test.
The complete test is used to verify the performance of
the 3466A and the abbreviated test is used to verify a
repair .

4-3. REOUmEO EOUIPMENT

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

1/.5. TEST CAROS

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

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

4-7. WARM·UP TIME

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

4-9. PERFORMANCE TESTS

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

DC Voltmeter Accuracy Tesr . paragraph 4-11
AC Voltmeter Accuracy Test - paragraph 4-14
True RMS Voltmeter Accuracy Test - paragraph 4· 17
DC Ammeter Accuracy Test - paragraph 4-20
AC Ammeter Accuracy Test - paragraph 4-23
True RMS Ammeter Accuracy Test - paragraph 4.-26
Ohmmeter Accuracy Test - paragraph 4-29
AC Normal Mode Rejection Test - paragraph 4-32
AC Common Mode Rejection Test - paragraph 4-36
DC Common Mode Rejection Test - paragraph 4-40

Table 4·1 Required Test Equipment.
"wumen1 Twe ReqIlind tlwrlll:t8fisticJ -_........

DC Voltage Standard Output: lmV to 1000V Svsnon Donner
Accuracv: ±0.02% Model Ml07

AC Calibr.Hor/High Output: 10mV to lOOOV Fluke Model
Voltage Amplifier Frequency: 20Hz to 100kHz 5200AJ5215A

Accuracv: ± O.1% (mid bandl

Digital Multimeter Accuracy: :t .0 1% -hp- Model 346BA

Meter Calibrator Output: lA -hp- Model 69208
Accuracy: :to.1 %

Electronic Counter Fr6<juency: 50Hz and 60Hz -hp- Model 5381 A

DC Power Supply Output Voltage: 0 to 20V .hp- Model 6294A
Output Current: 0 to 2A

Resistor Decade Box Resistors: 1 ohm to 1M ohms General Radio
Accuracy: :to.005% Model GR1433-H

Resistors· 1 ohm e o .oass G.R. 1440·9601
10 ohm :to.01 % G.R. 1440-9611
lk ohms :to.Ol % G.R. 1440-9631
10k okms :to.Ol% G.R.1440-9641
lOOk ohms :to.Ol % G.R. 1440-9651
1M ohms ±0.01 % G.R.144O-9661
10M ohms ±0.1 % -nc- 0698·8194
22Kohms±1 % -hp- 0757-1087

·G.R. R General Radio

4-1
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Performance Tests Modcl3466A

4·11. DC Voltmeter Accuracy Test Table 4·2. Abbreviated DC Voltmeter Atcuracy Test

To avoid possible damage 10 the Mutttmeter
circuitry. the de input voltage must not exceed
1200V Ide + peak DC).

4.12. Equipmenl Required. The DC Standard (Systron
Donner Model MI07).

DC SIMlCl~
Tnl t imits

Roo" 0",.." "iib ,-
20mV • 19mV ... 19 .013mV ... 18 .98BmV
200mV - 190mV - 190.1OmV - 189.9Omv
2V ·1.9V . 1.9007V ... 1.8993V
20V . 19V • 19 .007V ... 18.993V
20V - 19V -19.00 7V - 18.993V
200V • 190V • 190.07V ... 189 .93V
1200V ... l 000V ... l 000.7V ... 999 .4V

Table 4·3 Complete DC Voltmeter Accuracy Test

Figure 4·1. DC Voltmeter ACturacy Test

4-13. Test Procedure, The limits for the Abbreviated DC
Voltmeter Accuracy Test are listed in Table 4-2 and the

.
limits for the Com plete DC Voltmeter Accuracy Test are

DC Sllndlrll
TII1 litnils

listed in Table 4-3. Make sure the 3466Ahas beenwarmed
up for at least 15 minutes. Do the following: Roo" '""" '" ,..

a. Set the 3466A (0 the de volts function and Ihe
20mV - lmV - l .004mV - O.997mV

- 5mv - 5.006mV - 4.995mV
2QmV range . ...10mV ... 10.008mV ... 9 ,992mV

... 19mV ... 19 .013mV ...18.988mV
b. Connect a shon across the V and COM input

terminals. 200mV ... 19mV ... 19.03mV ... 18 .97mV
... SOmV ... SO.04 mV ... 49 .96mV

c. Use a small Oat blade screwdriver to adjust the - l 00mV - 100 .0 6mV - 99 .94mV

20mV ZERO ADJ on the rear panel (see Figure 3-14)for - 19OmV -190.10mV - 189 .9OmV

a O.OOOmV reading on the display.
2V - 19OmV - .1902V - . l e98V

d. Connect the DC Standard to the 3466A's input ter- - SOOmV - .SOO3V - .4998V

minals as shown in Figure 4-1 . ...1.0V ... 1.0004V ....9996V
... 1.9V oj- 1.9007V ... 1.8993V

c. Check the 3466A ranges as follows:
20V ... 1.9V ... 1.902 V + 1.898V

I. Refer to Table 4·2 or Table 4-3. Make sure the ... S.OV ... S.OO3V +4.998V
- 10. 0V - 10.004 V - 9 .996v

3466A is SCi to the 20mV range (fir sl range listed - 19 .0V - 19 .00 7V - 1B,993V
in the "Range" column). ... 190V ... 19 .00 7V oj- 18 .993V

2. Set the DC Standard output to the voltage level 200V ·· 19 0V - 19 .02V - 18. 98V
shown in the " DC Standard Output" column of - so.OV - SO.03V - 49.gev

the appropriate tab le. ... 100 ,OV ... lOO.04V ...99.96V
... 190 .0V ... 190 .07 V oj- l B9.93V

3. Check and make sure the 3466A is within the
limits shown in the " Test Limits" columns of the l 200V - 190 .OV - 190 .2V - 189.8V

table. Check the ranges that follow in the same ... sOO.OV ... SOO.3V ... 499 .7V
... l000 .0V ... 1000.7V ... 999 .4V

manner.

DC STANOAFO
SYSTRON~ H.J...TI I'£TER

I-UEL M107 hp 3466A

[ J ~• ";:::0 00 0 ' G0000
0 0 0 0 000000 00000000 000000000 0 0 0 0 0 •

.....-.-.
.

4-2
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4·14. AC Voltmeter Accuracy Test

To avoid possible damage to the Muttimeter
circuitry, the oc input vottagemust not exceed
6QOV de or J700V (de + peak DC) .

4-15. Equipment Requlred, The AC Calib rator and
High voltage Am plifier (Fluke Model 5200AIS2ISA) .

4·16. Test Procedure, The limits for the Abbreviated AC
Voltmeter Accuracy Test a rc listed in Tabl e 4·4 and the
limits for the Complete AC Voltmeter AccuracyTest arc
listed in Table 4-5. Make sure the 3466Ahas been warmed
up for a t least IS minutes. Do the following:

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

b. Connect the AC Calibra tor to the 3466A's input tCI

minals as shown in Figure 4-2.

c. Using the AC Calibrator, check the 3466A 200mV
10 20V ranges and part of the 200V range as follows:

I. Refer 10 Tabl e 4-4 or Table 4-5. Make sure the
3466A is set to the 200mV ran ge (fir st range listed
in the "Range" column).

2. Set the AC Calibrator output to the voltage level
and frequency shown in the uAC Ca librator Out
put" and "Test Frequency" columns o f the ap
propriat c table.

3. Check and make sure the 34661\ is with in the
limits show n ill the "Test l.imlrs" columns o f the
table. Check the ranges tha t follow in the same
manner.

c. Using the AC Ca librato r/ High Volt age Ampli fier
combination, check the 3466A 200V to 1200V ranges as
follows:

t. Disconnect the AC Calibrator from the 3466A.

2. Co nnect the High Voltage Amplifier to the
346M.

3. Set the AC Calibrator out put to the voltage level
and frequency show n in the HAC Calibrator Out
put" and " Test Freq uency" colu mns of the a p
propriate table.

4. Tu rn the High voltage Amplifier on, and check
and make sure the 3466A is within the limits shown
in the " Test Limits" colu mns of the table . Check
the rang es that follow in the same manner.

, . When all ranges are tested, tum the High Voltage
Amplifier orr and disconnect it from the 3466A.

Performance Tests

Table 4·4. Abbreviated AC Voltmeter Accuracy Test

tatlinoiu
ACC"'_ Tm- .... -- H.... ...

200mV zo-v 2(lt<, 20 .9Omv 19 .1OmV
2V 1.9V "'''' t<, 1.953OV 1.S47OV
20v 2V 200Hz 2 026V 1.9 74V
20V 2V 10kHz 2.026V 1.9 74V
20V l OV 2OOH, 19.0 77V l S.923V
2ev 10V ""'" 19 .0nv 18.92 3v
2ev 10V l ClClt<Hz 19.53OV 18.470V
200V " 190V 20<" 194.3OV 18S.70V
l 200V '2OOV ""'" 202 .6V 197 .4V

'U:seHigh Volt..ge Amplilier for tbese wotl"ll".

Table 4·5. Complete AC Voltmeter Accuracy Test

Tn'! ......tI
Ae Clliaflter T••...... D... ,..... ... low

200m V 20mV 20Hz 20 .9OmV 19.1OmV
ao-v 20kHz 2O.60mv 19.4OmV
2emV 50Hz 2O.26mV 19.74mV
50mV 100kH z 52.SOmV 47 .5OmV
scev 10kHz SO.3SmV 49 fi !>mV
50m V ",", SO.8OmV 49 .2OmV
l 00mV 20 Hz 102 .5OmV 97.5OmV
l 00mV 20kHz 10 1.4OmV 98 .6OrnV
l 00mV """ too.so-v 99 .5OmV
.190V :lOH, 192.2OmV 187 .80mV

2V .2V 30Hz .2050V . 19SOV
1.9V 100kHz 1 95 30V I .S470V
lV 20kHz 1.00 50V .9950V

20V 2V 20Hz 2.0'l0V 1.91OV
2V zooae 2 01 6V 1.9 74V
2v ,,,.,, 2.0SOV 1.950V
2V SOH, 2.02 6V 1.9 74V
2v 10kHz 2.02 6V ' .974V
5V lOkHl 5.035V 4.965V
SV 20k Hz 5.090V 4.910V
19V 2(lO<" 19 ,0 77V I S.923V
" V 10kHz 19 071v 18.923V
'OV lOOl<Hz 19 530V 18 .470V

200V 20V 10k Hz 20 .60V 19 ,4OV
' OOV SOH, rco.scv 99 50V
"1 9OV 20 Hz 194 .5OV l eS.70V

l 200V .2OOV 10kH z 202 .6V 197 .4V
·SOOV ""', 508 .OV 492.OV
" 1000v 10kHz l OOS,OV 99S.OV

'Use High VoII..ge Amplifier lor these volIag...

I WARNING ~

Use extreme core when checking the ac volts
ranges. Make sure 011 connections to the
J466A ore correct before turning on the high
voItoge source. When the tests ore completed.
tum the high I/o/lOge off before disconnecting
any cables or test leads.

alessandro
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AC CALIBRATORIA>'PLI FI ER .......TIIETER
FLU<E KXJEL 52OOA/5215A IIp 3466A

r )8
,G-

000000 00000000 0

0 0 ----------- ----------- ----------------------- -
o 0 0 000 0 0

o0 0 0 0 0

00 0 00 • •
• •

3A8e '-4-2

Figure 4·2. AC Voltmeter Accuracy Test

4·17. True RMS Voltmeter Accuracy Test

To ovoid possible damage to the Muttimeter
circuitry. the oe input voItDge must not exceed
600 V de or 1700 V (de + peak oe).

4-18. Equipmenl H£quin:d . The DC Standard (Systron
Donner Model MID7) and AC Calibrator (Fluke Model
l200A).

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

a. Set the 3466A to the dc + ac volts function by
simultaneously pressing the buttons for the dcv and acV
functio ns.

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 10 the 200mV range (rim range listed
in the " Range" column).

4-4

2. Set the DC Calibrator output to the voltage listed
in the "DC Standard Output" column and set the
AC Calibrator output to the voltage and frequency
shown in the HAC Calibrator Output/ Frequency"
columns o f the appropriate table.

3. Check and make sure the 3466A is within the
limits shown in the "Test limits" columns o f the
table. Check the ranges that follow in the same
manner.

Table 4·6. Abbreviated True RMS Voltmeter AccuracvTest

I.e CIlilwltar f . a-kl
Dts.......- .... """ '.f•.....,. ... ,-

200mV 20mV , emv ""... 29 .31mV 27.2OmV
' OV WV WV ""H. 28 .64 \1 27.92\1
'OOV 'OV ' OV l OOl<H~ 3O.8 5V 25 .12\1

Table 4-7. Carnplete True RMS Voltmeter Accuracy Test

I( Calillr_ ,_ .....
oc $1:-'•- .... ..... ,....., ... ,-

200mV , emv , emv 20 t-ll 29,3 7mV 2 7.2OmV
eoev """V 5OH, 72 .2 1mV 69.20mV
100mV l 00mV ""H, 14 3 .63mV 139 .2OmV

1V ,000v , 000V 100kHz .30 £l 5V .2512 \1
""'"'V sooev 3OH, .7211V ,6920V

' v IV 1 010.H~ 1.4 363 V 1.3920\1

' OV 'v 1V 2OH, 2.937V 2 .72OV
5V 5V ",", 7.22 1\1 6.920\'
IOV ' OV ""H, 14 363\1 13.920\1

'NJCN 'OV ' OV Il lO.... JO.B5V 25.12V
eov "'" 3OH1 72 .2 1\1 69 .20\1
l OOV ' OOV ,oe..H, 143 .63\1 139,20\1
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AC CALIElRATm

r ]8FLU<E KXJEL 5200A

00000000 'G-

o 0 000 0 000000 00000000 0

00000 • •
• •
I

DC STMOAFO
SYSTRa'J DCN.ER

KlOEL MiO?

•coo 0
OClO 0
oeo 0 • ......-e-a00000000 C 000 0

4.20. DC Ammeter Accuracy Test

Figure 4·3. True RMS Voltmeter Accuracy Test

Tlble 4·8. Abbreviated DC Ammeter Accuracy Test

4-21. Eq uipment Rcquirtd. The following equipment is
required 10 do the test ,

Digital Multi mcrcr (·hp- Model 34681\)
DC Power Supply (-hp- Model 62941\)
Resistor I ohm ± 0.02010

(General Rad io No. 1440-96(1)
Resistor 10 ohms ± 0.010;,

(General Radio No. 1440-961 1)
Resistor l k ohms ±O.OI IJ,'D

(General Rad io No. 1440-9631)
Resistor lOOk ohms ±O.O l ~o

(General Radio No. 1440-9651)

4-22. Test Procedure, The limits fo r the Abbreviated DC
Ammeter Accuracy Test a re listed in Table 4·8 and the
limits for the Complete DC Ammeter Accuracy Test are
listed in Table 4-9. Make sure the J466A has been warmed
up for at least IS minutes. Do the fo llowing:

a. Connect the 3466A to the powe r supply and Digital
Multimeter as shown in Figu re 4-4.

b. Connect the lOOk ohm ±O.OI O:o resistor in the Ra
position as shown in Figure 4-4.

c. Set the 3466A to the dcA function and the 2OO",A
range.

T~ liIIlito
c..- .. ...

'- ..... .... ...... ... .-
2OO,A 100.. l 00k•.OI'" IO.OOOV l 00.09,.A 9 9 ,9 1,.A
'rnA l mA n ..Ol'" 1.0000 V I .OC09mA .9 99 11nA
'OmA 10mA l k•.Ol % 10 ,OOOV 10,OO9mA 9 991n>A
'00mA 1ronA 10. 01 % I .OOOOV l CO.1 1mA 99 .8 3....A
_ rnA 800mA 1•.0 2% .80000V 804 .2mA 1958mA

lIb!e 4·9. Complete DC Ammeter Accuracy Test

T"'~Ic..- .. ...- ..... .... ...... ... 1_

2oo,.A '(loA 100".... 1.I,OOOV 10.03,0A 9 .91,.A.... "' 0 .01 '" ' .OOOCN !iO.0 6,oA 4 9 9S"A
lOOoA 10 .000v l 00.09,.A 99 .9 1"A

' rnA . ImA Ik ohm. . I OOOOV . IOO3m A .0 991mA
.' mA .1;0.0 1'" .80000V .5008mA .4 99 5mA
ImA I .OOQOV I .OOO9mA .9 99 1mA

,OmA ImA Ik ohml 1 .0000V I .OOJ mA .9 9 l mA
,",A "'0.01'16. 5 .0000V 5 .006mA 4 99 5mA
10mA 10 .000V 10 .009mA 9.99 1mA

20QmA IOmA 10 ohmo .10lXl0V 10 .04mA 999lmA
50mA '" 0 .0 1'" .50000V SO. l OrnA 4 9 .91 mA
lOOmA ' .OOOCN l OO.17mA 99.BJmA

2000mA IOQmA 1 ""'" •' OOOCN l00.1mA 9 9.3m A
500mA "'0.02.... 50000V 502 .7mA 497.Joo-A
BOOmA .80000V 800._ 79 S.BmA
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DIGITAL
MU.llt£TER

hp 3468A

Model 3466A

II IIO~
POWER St.PPLY ( )?hp 6294A

00 I· oL?oo lClClClClCJClCJ
Cl Cl Cl ClCl ClCl 0 000000 00000000 0

...

-~.

Figure 4-4. DC Ammeter Accuracy Test

d. Use the Digital Mulumeter , DC Power Supply, and d. Use the AC Calibrator and the Resistor Decade Box
resistors Ra to check the 3466A ranges as follows: (for resistor values Ra) to check the 3466A 200ItA to

20mA ranges as follows:
l. Refer 10 Table 4-8 or Table 4-9. Make sure the
3466A is set to the 200pA range (first range listed
in the "Range" column).

2. Adjust the DC Power Supply until the reading
on the Digital Multimeter isexactly 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
ncr. Make sure tOOt the correct Ra resistor isselected
for the other ranges, as shown in the " Ra Value"
column of the table.

4·23. AC Ammeter Accuracv Test

4-24. Equipmen1 Required. The AC Calib rator (fluke
Model 5200A).Meter Calibrator f-bp- Modcl6920B), and
Resistor Decade Box(General Radio Model GR 1433-H).

4-25. Test Procedure. The limits for the Complete AC
Ammeter Accuracy Test are listed in Table4-lOand Table
4-1I. There is no abbreviated test for the ac current func
tion . Make sure the 3466A has been warmed up for at
least 15 minutes. Do the following:

a. Connect the AC Calibrator 10 the 3466A as shown
in Figure 4-5. Use the Resistor Decade Box to select the
value of Ra.

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

c. Set the 3466A 10 the acA function and the 200fLA
range.

4-6

I. Refer to Table 4-10. Make sure the 3466A is set
to the 200p.A range tflrst range listed in the "Range"
column).

2. Sct the AC Calibrator output to the voltage and
frequency shown in the "AC Calibrator OUt
pur/Frequency" columns of the table.

3. Check and make sure the 3466A is within thc
limits shown in thc " 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 URa Value" column of
the table, for the other ranges.

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

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

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

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

4. Set the Meter Calibrator output to the current
shown in the "Current Output" column of the
table.

S. Check and make sure the 3466A is within the
limits shown in the "Test Limits" columns of the
table. Check the 2000mA range that follows in the
same manner.

alessandro
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M...I...TlfoETER
",,3466A

AC CALIBRATOR [ ]0
FLU<E ..aJEL 5200A

00000000
000000 00000000 cr

000000

""" "00000 " "

Figure 4·6. AC Ammeter Accuracy Test
(200mA and 2000mA Ranges)

Figure 4·5. AC Ammeter Accuracy Test
(2DOpA to 20mA Ranges)

4·26. True RMS Ammeter Accuracy Test
ACIOC t.lt:TER
CALI8FlATOR
II 69~ lip 3466A

0 1:1-ec c omaoo uuuuuoou • I ),

~im_..,

Table 4·10. AC Ammeter Atcuracy Test
1200pA t. 20mA Rangesl

AI; Colibr_ .. .....
,",,", •

"- - .- ~- ""- ." -... ,"" lOOk, Ll '1lo 2 002V """" 205 ],. ... 19 41~A

' mA 0 .2mA l OOk. %. l '1lo W02V ,,"'... .W !i3mA .1941mA..... 2mA 1010.. ....1'1lo 20 02V .""'" 20!>3m'" 1.9 47mA

T.bls 4-11. AC Ammeter Accuracy Test
(200mA .nd 2000mA Ranges)

Tnt llmil1
ConP'..... ""',' N+gh ,-

'OOrnA ' OrnA 20 .5JmA 19.47mA
SOmA SO.80mA 49.2OmA
100mA 101.25mA 98.75mA

' OOOmA 200mA 205 .JrnA 194 .7rnA
SOOmA 508 .0mA 492.OmA
l 000rnA 1014.OmA 986.0mA

4-17. Equipment Required , The following equipment is
required to do the test.

DC Sta ndard ISystron Donner Model M I07)
AC Calibra tor (Fluke Model 5200A)
Decade Resistance Box (General Rad io Model

GR 143)-H)

4·18. Test Proct..dure , The limits for the Com plete Truc
RMS Ammeter Accuracy Test are listed in Table 4-12.
There is no abbreviated test for the true RMS current
functi on . 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
simultaneously pressing thc bunons for the deA and aeA
functions.

b. Connect the OC Standard and AC Calibra tor to the
3466A as shown in Figure 4-7. Use the Resistor Decade
Box to select the value o f Ra.

c. Select the lOOk ohm resistor in the Resisto r Decade
Box for the Ra value.

d. Use the DC Standard. AC Calibrator, and Resistor
Decade Box (for the Ra resistor values) to check the
3466A ranges as follows:

1. Refer to Table 4-12 and set the 3466A 10 the
2~ range (first range listed in the "Range"
column).

2. Setthe DC Calibrator output to the voltage listed
in the "DC Standard Output" column and set the
AC Calibrator output to the voltage and freque ncy
shown in the "AC Calib rator Output/ Frequency"
columns of the table.

4-7



Performance- Tests Modell466A

AC CALIBRATCA

r JOFLU<E fo'OJEL. 5200A

0000000 0
a a a a a 0 DODDDO 00000000 G-~

000 0 0 • •
•

I

oc STANOAro Ro
SYSTACl'\I DCJN'.ER

foa:E.. MI 07

•000 a
0 00 a
0 00 a • 3A08I 4 7

00000000 a COO a

Figure 4-1. True RMS Ammeter Accuracy Test

3. Check and make sure the 3466A is wit hin the
limits shown in the "Test Limits" columns of the
table. Check the ranges that follow in the same man
ncr. Make sure that the correct Ra resistor is selected
(as shown in the "Ra Value U column of the table)
for the othe r ranges.

Table 4·12. True RMS Ammeter Accuracy Test

~~..., '",I-.lI.
DCI........ •- ,... - It_, .- ... ,-_.

'v 'v """.. ' 001< ,.1'" i9 2 2,oA 26 7e,.A

'm' ,'" 20 V .... l OOlt..1 '1i. ".~ .2703mA

''''''' 20V 20V ''''''' ' Oll.. I 'Ii. 2.9._ , ,.,,..

4·29. Ohmmeter Accuracy Test

4·30. Equipment Requleed. The Resistor Decade Box
(Gene ral Radio Model GR 1433-H) is required for this
test. The resistor box should be calibrated within a
to lerance of ± .OOSOJ, .

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 arc
listed in Table 4-14. Make sure the 3466A has been
warmed up for at least IS minutes. Do the following:

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

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

4·8

c. Set all the switches on the Resisto r Decade Box to
zero.

d. Using a small nat blade screwdriver. adjust the
ohms zero adjus tment on the front panel of the J466A
for a 0.000 reading on the display.

e. Use the Resistor decade Box to check the 3466A
ranges as follows:

I. Refer to Ta ble 4· 13or Table 4-14. Make sure the
3466A is set 10 the 20 ohms range (first range listed
in the "Range" column).

2. Ser the Resistor Decade Box to the resistance
value shown in t he "Standard Resistor" column of
the ap propriate table.

3. Check and make sure the 3466A is within the
limits shown in the " Test Limits" columns of the
table. Check the ranges (hal follow in the same
manner.

Table 4·13. Abbreviat ed Ohmmeter Accuracy Test

bsf linIib
SlIIndatd..... Rnia1.IlC• H~1l 'ow

20 ohms 19 ohms t 9 .0 17 18.983
200 ohms 190 ohms 190. 17 189 .8 3
2k ohms 1.9k ohms 1.9007k 1.8 993k
20k chms 19k ohms 19 .007k 18 .993k
200k ohms 190k ohms 190 .07k 189.93k
2000k ohm s 1.9M ol-vns 1900.9k 1899.1k
20M ohms 10M ohms 10 .0 1SM 9.98 4"1



Model 3466A Performance Tests

Table 4·14. Camplete Ohmmeter Accuracy Test 4-32. AC Normal Mod. R.je<~on Test INMRR)

Tnl limitl
stInliln

Ro,.. AnnUM' Hllh 1M

20 ohms 1 ohm 1.003 .997
10 ohms 10.010 9 .990
19 ohms 19.01 7 18.983

200 ohms 19 ohms 19.04 18.96
50 ohms 50.06 49.94
190 ohms 190 .17 189.83

2k ohms 190 ohms .1902k .1898k
1k ohms 1.0004k .9996k
1.9k ohms 1.9OO7k 1.8993k

20k ohms 1.9k ohms 1.902k 1.898k
5k ohms 5.003k 4.998k
19k ohms 19.007k 18.993k

200k ohms 19k ohms 19.02k 18.98k
lOOk ohms roo.oas 99.96k
lOOk ohms 190.0 7k 189 .93k

2000k ohms 190k ohms 190.2k 189 .8k
500k ohms SOO.3k 499 .71<.
1.9M ohms rsoo.se 1899.1k

20M ohms 1.9M ohms 1.904M 1.896M
SM ohms S.OO9M 4.992M
10M ohms 10.0l6M 9.984M

4-33. The purpose of this test is to verify that the 3466A
can make accurate de volts measurements in the presence
of ac voltages at power line frequencies. The defininon
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 readin g.

NMRR (dB)=

[

Peak AC Illlttrtti08 Vollagc ]
20 LOllio

Chllllile in OCV reading u.e., peak roll)

4-34. F..quipmcnt Required. The AC Calibrator (Fluke
Model S200A) and the Electronic Counter (chp- Model
538IA).

4-35. Test Procedure, Do the following:

a . With the 3466A not connected 10 any lest equ ip
ment at this time, connect the test equipment to each
other, as shown in Figure 4·9 .

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

c. Using the electronic counter as a monitor, adjust
the frequency of the AC Calibrator until it reads 60Hz
:t.0.1% (Period: 16650IlS 10 16683J.LS) on the counter.

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

d. Sci the 3466A 10 the de volts function and 20V
range.

e. COlIlIl.'Ct a short across the 3466A V and COM iu
put terminals . Note the read ing on the display.- r 'l'£!) ~f '\lST(l"'S . ~ . OOS%

MIly & SlJt>SII lU lEC.

--USE $HOIlT UJILlS ·
USE S "IE~D LU ll S f Ofl
TI4[ 2M "NO 20M RIOO:£.

Figure 4·8. Ohms Accuracy Test

UIlIII UJn
1'------ - -,I+~L_I·!.l'M.-

IIlJlllIlllJIJr]~ ,

At CALIBRATOR r J(?FLU<E KlOEI.. 5200A

DDDDD DD 0
DOD[]{] 0 000000 00000000 ()

00000 • •
• •

lJ
COJNTEA
~ 53alA

I \
D D

0 .-...

Figure 4·9. AC Normal Made Rejectian Test

4-9
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g. The 3466A readin g should not change more than
O.020V (20 digits) from the read ing noted in step e. This
verifies an AC Normal Mode Rejection rati o of less than
or equal to 54dB.

h. Repeat steps d through g for an AC Calibrator out
put frequency of 50Hz ±O.lll7o as monitored on the Elec
tronic Counter (Period: 19980115 to 2OO20pS).

4·36. AC Common Mode Rejection Test ICMRRI

4-37. The purpose o f this test is to verify that the 3466A
can make accurate at volts measurements with interfer
ing signals at power lin e frequen cies applied
simultaneously to the input terminals . The CM RR for
mula is as follows:

CM RR (dB)-

[

RMS AC Interferin@VolUlf;e ]

Chan~ in ACV Kadin r.

4-38. Equipment Required. The AC Cal ibrat or (Fluke
Model 5200A) and the Electronic Counter (chp- Model
Sl8IA).

4·39. Test Procedure. Make sure the 3466A is ec
powered. not battery po....e red, for this test . Do the
following:

NOTE

TheJ466A M USTbe oc po wered (nol battery
powered) f or the AC Common Mode Reiec
lion Test ,

Model 3466A

a . Set the 3466A 10 the ac vohs funct ion and the 2V
range.

b. Connect a 1k ohm resistor belween 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 IOV rms at 50Hz out
put . Then connect the 3466A to the test equipment. as
shown in Figure 4-10. Make sure the Ik ohm resistor is
still connected 10 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 50Hz ± 0.11170
(Period : 19980pS to 20020pS).

e. Make sure the reading on the 3466A display does
not change more than O.OI OOV (100 digits) from the
reading noted in step b. Th is verifies an AC Common
Mode Rejection rat io of less than or equal to 6OdB.

f. Repeat steps a through e for an AC Calibrator out
put frequency of 60Hz ± O. IO'/o as monitored on the Elec
tronic Counter (Period : 166S0pS to 16683pS).

4·40. DC Common Mode Rejectio. rest 10CV CMRR)

4-4 t. The purpose c r thls test is to verify that the: 3466A
can make accurate de volts measurements with de in
terfering voltagesapplied simultaneouslyto the input ter
minals. The DC CMRR formula is as follows:

DC CM RR (dB)=

IoU..TIMETER
r'lp 3466A

[ 1(7AC CALIBRATa:I
FLU<E MODEL 5200A

~~
00000000

000000 00000000 ()

00000 0
lK IX

00000 ...1: T
\7

co..NTEA
r'lp 53S1A

Il,1 I
0 0

0
~"10

Figure 4·10. AC Common Mode Rejection Test
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Modcl3466A

442. Equipment Required. The DC Standard (Symon
Donner Mooe! M 107).

44 3. Test Procedure. Make sure the 3466A is ac
powered, not bantry po wered, for this test. Do the
following:

xou;

The J466A M UST be DC powered (no t battery
powered) f or tile DC Com mon Mode Rei ec
l ion Test,

a. Set the 3466A (0 the de volts functio n and the 20mV

Performance Tests

range.

b. Connect a Ik ohm resisto r between the 3466A's V
and CO r-.1 input terminals (see Figure 4·11). N Oll' the
reading on the display .

c. Turn the DC Standa rd's output o ff. Then connect
the DC Standard to the 3466A V inpu t terminal as shown
in Figure 4-11.

d. Set the DC Standard for a + .sOOV de output and
turn its output on. Make sure the reading on the )466A
display docs not change more than O.osOmv (SO digits)
from the reading noted in step b. This verifies a DC Com
mon Mode Reject ion ratio o f less tha n or equal to 14OdB.

KlOEL ~107

[ lG-
Ll/£

• a:ro
coo 0 ~

.] ~
coo 0

000000 00000000 0nun 0
00000000 0 000 [)

'K
T

Figure 4·11. DC Common Mode Rejection Test
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ABBREVIATED PERFORMANCE TEST CARD

Hewlett·Packard Model 3466A Multimeter

Serial No. _ Test Performed By _

Date _

3e6tiA Input Je61A h"V- High l imit R• .ti~ g

DC Voltmlltlf Accur.cy Tnl W«'lIf' ph 4·' 11

Zero Adj . 20mV
... 19mV 20mV ... 19.013mV
- 19On'1V 200mV -190.1OmV
. ' .9V 2V ...1.9007V
+19V 20V ... 19 .007V
- 19V 20V -19.007V
... 190V 2QOV ... 19O.D7V
+ l000V 12QOV ... l000.7V

At V..llDeW AccoIf8C, Tu t lP.....1l 4·'41

2OtnV.20Hz 200mV 20.9OmV
i.sv,1()()kHz 2V 1.9530V
2V.2OOHz 20V 2.0 26V
2V.l0t0.Hl 20V 2.026V
19V.200Hz 20V 19.0nv
19V. 1Dkth 20V 19.0nv
19V. l00kHz 20V 19.530V
190V.20Hr 200V 194.30V
200V. l 0kH z 1200V 202.6V

T~ RMS Voltml!tlr murK, TaIIP" . graph 4·111

2OmV.201.Hr 200mV 29 .37mV
20V. 20kHz 20V 28.6 4V
20V. l 00kHl 200V 3O.85V

DC Atnlllller Aecur8q Test IP, rl llf. ph 4-201

l 00"A 200.A l00 ,09,.A
I rnA 2mA 1.0009mA
IOmA 20mA 10.009mA
l OOmA 200mA t OO. , 7rnA
BOOmA 2QO()rriA B04 .2mA

Ohnnetar lccw.cy Tnl lP.r.apll . -nl

l eto Adj . 20 ohms
19 oIvns 20 ohm s 19.017
, 90 ohms 200 ohm s 190.17
1.9k ohms 2k ohms 1.9007k
19k ohms 20k ohms 19.007k
190k ohms 200k ohms iso.on
1.9M ohms 2000k ohms 1900.9k
10M ohms 20M ohms 10 .01 6M

low .....lt

+ 18.988mV
- 189 .9OmV
+ 1.8993V
+ 18.9 93V
- 18 .9 93V
+ 189.93V
+999.4V

19.1OmV
1.S470V
1.9 74V
1.974V
18.923V
18. 9 23V
18.470V
l BS.70V
19 7.4V

27 .20mV
27.92V
2S.72 V

99.9 1,.A
.99 9 1mA
9.991mA
99.83mA
79 S.8mA

18.983
189 .83
1.8993k
18.993k
189 .93k
l B99. 1k
9.984M

Tlst PISS Tut h i!
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PERFORMANCE TEST CARD

Hewlett·Packard Model 3466A Multimeter

Serial No. _ Test Performed By _

Date _

:J4IiIiA Input 341i6A Ringe i1igft l imit Reldi"ll

DCValtmft llf AccurKJ TlIlIt W.'II"ph 4·111

Zero Adj . 20mV
Zero Adj. 20mV
- lmV 20mV - 1.004mV
- 5mV 20mV - S.OO6mV
+10rnV 20mV + 10.008mV
+ 19mV 20mV ... 19.0 13mV
+ f 9 rnV 200mV + f 9.03rnV
+50mV 200mV + SO.0 4mV
-fOOmV 200mV - joo.oe--v
- 190mV 200mV - 190.1OmV
- 190mV 2v - . 1902v
- 500V 2V - .5003v
+ t .QV 2V + 1.0004V
... f .9 V 2v ... 1.9007V
... L9V 20V + 1.90 2V
.;.5 .QV 20V +5.003V
- t OV 20V -10.004 V
- f9V 20V - f9.00 7V
. f9V 20V + 19 .007V
- 19V 200V -f9.02v
- SOy 200V - SO.D3V
.100V 200V + l00.04V
+190V 200V + too.07 V
+ l000V 1200V + l000.7V

At V,ltmetlf Aullnq TlIIlllPlf.lph 4·141

20mV. 20HI' 200mV 20.90mV
20mV,20kHz 200mV 20.60mV
2OmV.50Hz 200mV 20.26mV
SOmV , 100kHz 200mV 52.50mV
50mV, l OkHz 200mV 50 .35mV
SOmV,30Hz 200mV 50 .8OmV
l00mV,20Hl 200mV 102 .50mV
100mV,20kttz 200mV 101 .40mV
lQOmV,SOHz 200mV 100.5OmV
.19V,30Hz 200mV 192.20mV
.2V,30Hz 2V . 2050V
1.9V.1OOkHz 2V 1.9530V
1V, 2OkHz 2V 1.OOSOV
2V.20Hz 20V 2.090 V
2V,2ooHz 20V 2.Q26V
2V,30Hz OV 2.0SOV
2V,5OHz 20V 2.026V
2v.1OKHz 20V 2.026V
5V,lOkHz 20V 5.03SV
SV,2QkHz 20V S.090V
19V,200Hz 20V 19.077V
19V,10kHz 20V 19.0 77V
19V,lOOkHz 20V 19 .530V
20V,10kHz 200V 20.60V
100V.SOHz 200V 100.50V
190V.20H z 200V 194.3QV
2OQV. 10kHz 1200V 202.6V
SOOV,30Hz 1200V 508.0V
100QV.1OKHz 1200V 1005.0V

- .0997mV
- 4.995mV
+9.992mV
+ 18.988mV
+ 18 .97mV
+ 49 .9 6mV
- 99. 9 4mV
-189.90mV
- .189SV
- .4998V
+ .9996V
+ 1.8993V
+ 1.898V
+4.998V
-9.996V
-18.993V
+ 18.993V
- 18.98V
- 49 .98V
+ 99.96V
+ 189.9 3V
+999.4V

19 .10mV
19.40mV
19.74 mV
47 .5OmV
49.65mV
49 .20mV
9 7.5OmV
9B.60mV
99.5OmV
187.80mV
.195OV
1.B470V
.9950V
1.910V
1.9 74V
1.950V
1.974V
1.974V
4.9 65V
4.9 10V
18.92 3V
1B.923V
1B.470V
19.40V
99.SQV
185.70V
197.4 V
492.0V
995.0V
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PERFORMANCE TEST CARO

Howlolt·Packard Modor 3466A Multi""'tor

Serial No. _ Test Performed By _

Date _

34B1A Illpv1 3elIA Rtll gl Hlgh Lilnit

T,... IlMS V. lt ..-Ie(~,.c, TMI Ihr.... p.. 4-111

20mV.20kHz zoo-v 29.3 7mV
5OmV.50HI ' OOmv 72 .21mV
lOOmV. 20 kHz 200mV 143.6 3mV
.2V, tOOk Hz ,V .308 5V
.5V.30HI ,V . 722 1V
I V, I OkHz. ,V 1.4363V
2V.20Hz 'OV 2.937V
5V,50Hz 'OV 7.221V
t OV.2OkHz ' OV 14.J63V
2OV. t OOkHz ' OOV 30.85V
SOV,3 0Hz ' OOV 72 .2 1V
ICOV. 10k Hz 200V 143.63V

DC A.....c. ""-racy Tnt lP_egr" HOI

' 0.... '00.... to.03,.A
SO,A '00.... 50.00 ....
l00,.A 200.... lOO.09pA
. t rnA 'mA . 1003mA
.SmA 2mA .6006mA
1mA 2rnA 1.0009mA
I mA 20rnA 1.003mA
SmA20 mA !\.OO6mA
l OrnA 20mA 10 .009mA
l OrnA 200mA 10 .04m A
50mA 200mA 50 .tomA
1OCillA 2COmA 100. 17mA
lOOmA 100011I'" IOO.7mA
500mA 2000mA 602.7mA
SCOmA 2000mA B04.2mA

At A........ Atc'Ir. ty T." jPlr-et . pll 4-23)

20"A, IOOHz 200",A 20 .63,.A
.2mA. l 00Hz 2mA .2053mA
2mA. tOOHz 20mA 2.053mA
'OrnA 200mA 20.S3mA
50mA 200mA 5O.BOmA
l OOmA ' COmA t QI- 25mA
200mA 'OOOmA 205.3mA
500mA 2000mA soe .QmA
1000mA 'OOOmA 10 14.omA

T,.Il...S ""'-ttt ActI,., 1ft IP'f.'ph 4·211

zv.roo-« , oo,.A 29 .22,.A
20V.30HI 'mA .294 8m A
20V. looHz 'OmA 2.948mA

27 .2OmV
69 .2OmV
139.2OmV
.2572 V
.6 920 V
1.3920V
2.720 V
6.920V
13.920V
2S.72V
69.20V
139 .20V

9.97,.,...
49.9S,.A
99 .91,.A
.0 9 97mA
.4 99SmA
.999 1mA
.99 7mA
4.995mA
9.991 mA
9.997mA
49.91mA
9 9.83mA
99.3mA
497.3mA
795.BmA

19.47,.A
.1947mA
1.947mA
19.47mA
49.20rnA
98 .75mA
194.7mA
49 2.OmA
986.OmA

26.78,.A
.270 3mA
2.703mA
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PERFORMANCE TEST CARO

Hewlett·Packard Model 3466A Multimeter

Serial No. _ Test Performed By _

Date _

J466A Jnp.t )46U R.... Higll u.it .......
Otwnmeter AccWKY Ttlt lP_agrapll C·ltl

Zero Adj. 20 ohms
1 ohm 20 ohms 1.003
100tvns 20 ohms 10.010
19 ohms 20 ohms 19 .0 17
19 ohms 200 ohms 19 .04
50 otvns 200 ohms 50.06
190 ohms 200 ohms 190.17
190 ohms 2k ohms .190 2k
1k ohms 2k ohms 1.0000k
1.9k ohms 2k ohms 1.9007k
1.9k ohms 20k ohms , .90 2k
5k ohms 20k ohms 5.003k
19k ohms 20k ohms 19.007k
19k ohms 200k ohms 19.02k
t OOk OMS 200k ohm s loo.04k
l OOk ohms 200k ohm s 190.07k
190k ohms 2000k ohms 190.2k
500k ohms 2000k ohms soo.se
1.9M otoms 2000k ohms 1900.9 11.
1.9M ohms 20M ohms 1.904M
5M ohms 20 M ohms 5.009M
10 M ohms 20M ohms I O.OI 6 M

.997
9 .990
18.983
18.96
49.94
189.83
.18 98k
.9996k
1.8993k
1.898k
4 .99 8k
18 .9 93k
16.98k
99 .96k
189 .93k
189.8k
499.7 k
1899.1 k
1.896M
4.99 2M
9.984M

Tm PIU Ta1 h .1



SECTION V

ADJUSTMENTS

5-\. INTRODUCTION

S-2. This section of the manual has Pre-Adju stment In
formation and Adjustment Procedures for the 3466A.
After performing the adjustments. the 3466A should meet
Ihe specifications listed in Table r-t.

5·3. EOUIPMENT REOUIRED

54. The required (est equipment to do the adjustm ent
procedures is listed in Table Sol. If any of the required
equipment is not available. use substhure equipmcru that
meets the critical requirements fisted in the table.

5-5. ADJUSTMENT INTERVAL

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

I WARNING'

The adjustment procedures are to be per
formed only by service-trained personnel who
ore aware ofthe hazards involved. To avoid
(4t!LUkul snock , do 1/01 perfurm any ad
lustments unless you are qualified to do so.

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

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 thef olluwing procedure
10 prevent possible damage.

I. Ground the hand while disassembling
the 3466A . Conductive wristbands (.hp- Port
No. 0097fJ.67900) are available f or this pur
pose. It is also suggested to use anti-static
bench and floor mats.

2. Attach the 3466A COM terminal to
earth ground. Touch all tools to earth ground
to remove static charges before using them 0 11

the instrument.

3. Use a solderillg iron with a grounded lip.

Table 5·1. Required Test Equipment

IRstrvmMlt TrIM flII~ Chf,r.ecwistiu Ra"",1II8IIlIed MOII8f

DC Voliag e Standard OutpUt: 1mV 10 1OO0V Systron Donner
Accuracy; :to.02% Model M107

AC Calibralor Output: 1.9V 10 19V Fluke Model 5200A
Frequency; 200H1 to 100kHI
Accurac y: :t O. 1% lmid bandl

DC Power Supply Outpul Voltage: 10V -hp- Model 6294A
Outpul Currenl: ,.

Digilal Multimeter Accuracy: :t .0 1% .hp. Model 3468A
Input Resislance; 10M ohms

Resistor Decade 80_ Resistors: 1 ohm to 1M ohms Gener al RadiO
Accuracy: :to.OO5% Model GR1433·H

Resistor 1 ohm ±O.O2% General RadiO
1440-9601

5-1
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Adjustments

5·1. 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 lhe 3466A's power cord and tum the in
srrument orf.

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

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

NOTE

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

If the battery cable is disconnected. the J466A
will not operate unless JM700 is installed (see
paragraph 8-87. step /-3).

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

c. Reconnect the power cord to the 3466A and tum
the Insrrumcnr on . The instrument is now ready for
adju stment s.

5·11. Test Points and Adjustment locations

5-12. Fold out and refer to Figure 5-2 while doing the
adjustment s. The figure shows the locations of the test
point s, lest jumpers, adjust men Is, and various
connectors.

5·13. ADJUSTMENT PROCEDURES

5-14. Make sure the 3466A is set for ac power operation
(not battery) for the adjustment procedures. Also make
sure the 3466A has been warmed up for at least 15
minutes before doing any adjustments. The adjustments
should be performed in the following order.

eD +lV Powllr Supply Adjustmenl (Rll1l

Ballery Cherger Voltage Adjuslmenl IRS IS)

o InpUI Amplifier Zero Adjuslmenl IR152)

S-2

Model3466A

o POSI Amplifier Zero Adjustment (IlZD5)

o 19k ohms Adjustment (Il41S1

® 19 ohms Adjustment IR9ZS/R4D61

® 10M ohms AdjuslmenllR4ZS)

Q) I9V DC Adjuslment (Il6DZ)

2V DC Zero Offset Adjuslrnet'1t IR11s e/R11sel

<D Zero Input DC Adjustmenl IR1341

CD 19V AC. 200Hz Adjuslment IR3031

@ 1.9V At. 200Hz Adjustmenl tR30Z1

® 19V At. 10kHz Adjustmenl (IlI02)

® 1.9V AC. 10kHz Adjuslment (CI02)

@ 100kHz Frequency Response Adjustment (Rll7l

lA DC Adjuslment IR6S0)

5·15. (!)+7V Power Supply Adjustment IRl17J

>16. F.quipment Required . The test Digital Mulrimeter
(-hp- Model 3468A) set 10 the de votts 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 test pad (sec Figure 5-2).

b. Adjust R717 for a +7V ± 0.01 V (+ 6.99V 10
+7.01V) reading on the test mulnmeter.

c. Using the test meter, check the power supply
voltages listed in Table 5-2 and make sure they are within
the tolerances listed.

Table 5·2. Power Supply Voltage Checks

Teal PIIlI ......
- 7V - 6.9V to - 7.1V
-2.5V - 2.3 V to - 2.7V (Substratel
+ 6 .3V + 5.6V to + 7.5V (V Bat!
+ SV + 5V to + 5.65V tReferencel

5·18. Battery Charge Voltage Adjustment IRB181

NOTE

The Battery Charger Voltage Adjustment is
NOT for Option 001 3466A Mulumeters,



Model 3466A

5-19. fo:quipmcnl Required. The test Digital Multlmeter
(-hp- Model 3468A) set to the de volts function.

5·20. Adjustment Procedure. The following procedure
adjusts the 3466Ns Battery Charge Voltage and is NOT
for Option 001 instruments. Do the following:

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

b. lift oneend of fuse FSOlto open the banerycircuit.

c. Connect the test Digital Multlmeter to the battery's
positive terminal and common.

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

e. Adjust R818 for a 7.2V reading on the test meter,

f. Replace fuse FSOI.

5·21. (!) Input Amplifier and ® Post Amplifier Zero
Adjustments IR152 and R2D51

5-22. Equipment Required, The test Digital Multimerer
(chp- Model 3468A) set to the de volts function.

5--23. Adjustment Procedure. The followin g procedures
adjust the outputs of the Input and Post Amplifiers to
zero . Do the following:

a. Set the 3466A to the de + Ole volts function.

b. Connect a sho rt across the V and COM input
terminals.

c . Connect the test muhimcter to j umper J 101.

d. Adjust RI52 for a OV .± 100ILV reading on the test
meter.

e. Connect the test multlmeter to jumper J201 .

r. Adjust R205 for a OV ±200p,V reading on the test
meter.

g. Disconnect the test meier from the inst rument.

5.24.(!) 19k ohms. G) 19 ohms. and @ 10M ohms
Adjustments lR416. R926/R4D6. and R4281

5-25. Equipment Required . The Resistor Decade Box
(General Radio Model G R 1433-H).

5-26, Adjustmen. 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.

Adjustments

b. Set the: Resistor Decade Box to 19k ohms and con
nect it to the 3466A's V and CO M input terminal s, as
shown in Figure 4-8 (see Section IV). Use shielded cables
to minimize noisy readings.

e. 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
displ ay.

i. Set the 3466A to the 20M ohms range.

j. Set the Resist or Box to 10M ohms.

k. Adjust R428 for a 1O.000M ohms reading o n the
display.

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

5·27. (j) 19V DC Adjustment IR6D21

5·28. There arc two adjustments to thi s 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, C R600. or associated components 'Ire
replaced or if the " Fine" adjustment is out of runge.

5-29. J:quipmenl Required. The DC Standard (Sysrron
Donner Model M107).

5-30. 19Vnc J'ine Adjuslment Procedure. The follow
ing procedure calibrates the 3466A's de volts functi on.
Do the foll owing:

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

b. Set the DC St andard for a + 19.000V output.

c . Connect the DC Standard to the 3466A"s V and
COM input terminals as shown in Figure 4~1 (sec Sec
tion IV).

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 paragr aph 5-32. If un able
to adjust to + 19.000v. disconnect the DC Standard and
continue with the next paragraph (5-31).

5-3

alessandro
www.radioamatore.info-2



Adjustments Model 3466A

Table 5·3 19V DC Coarse Adjustment.
346&A RuclillJ Ju",p" IJMI Co"fitlllr~ioII

1 , 1 • ,
16 .900 to 17 .01 0 0 0 0 0 0
17 .0111017.066 0 0 0 0 1
17 ,067 to 17 .1 24 0 0 0 1 0
17 .1 25to 17 .182 0 0 0 1 1

17 .183 to 17 .240 0 0 1 0 0
17 .241 1017 .292 0 0 1 0 1
17 .29 3 to 17 .360 0 0 1 1 0
17 .361 10 17 .419 0 0 1 1 1

17 .4 20 to 17 .479 0 1 0 0 0
17 .480 to 17 .539 0 1 0 0 1
17 .540 to 17 .600 0 1 0 1 0
17 .601 10 17 .663 0 1 0 1 1

17 .664 to 17 .724 0 1 1 0 0
17 .72 5 to 17 .787 0 1 1 0 1
17 .788 to 17 .850 0 1 1 1 O'
17 .851 10 17 .91 3 0 1 1 1 I

17 .914 to 17 .977 1 0 0 0 0
17 .978 to 18 .041 1 0 0 0 1
18.042 to 18.105 1 0 0 1 0
18 .106 to 18 .1 72 1 0 0 1 1

18 .173 to 18 .236 1 0 1 0 0
18 ,237 to 18.303 1 0 1 0 1
18 .303 to 18 .370 1 0 1 1 0
18 .371 to 18 .437 1 0 1 1 1

18 .438 to 18 .503 1 1 0 0 0
18.504 to 18 .572 1 1 0 0 1
18 .57 3 to 18 .6 40 1 1 0 1 0
18.641 to 18 .709 1 I 0 1 1

18.71 0 to 18 .779 1 1 1 0 0
1B. 780 to 18 .8 40 1 1 1 0 1
18 .8 41 to 18 ,919 1 1 1 1 0
18,920 to 19.000 1 1 1 1 1

1 '" Jumper In (Shorted )
0 = Jumpe r Out (Open)

·ells mple:
If the reading in 5·3 1·e is 17. 790. the jumper
co nfigura tion is 01110.

0 0 s..--. 4..--. 3... 2

0 0 1

g. Adjust R602 for a + t9.000Vreading on the display.

h. Disconnect the DC Standard.

The lV DC Offset Adjustment may not be
necessary if the Input Hybrid fVIOl} has not
been replaced.

NOTE

f. Locate the read ing noted in the previous step in the
" 3466A Reading" column of Table 5-3. Oil' out the cor
respond ing jumper(s) as shown in the " Jumper (JM)
Configurat ion" column of the table.

c. Make sure the 3466A is in the dc volts function and
the lOV range.

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

5--31 . 19\' DC Coarse Adjustmenl. 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.

e. Note the reading on the 3466A and then refer to
Table 5-3 (I9V DC COarse Adjustment).

b. Replace jumpers JM I through JMS. if previously
removed .

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

5·32. 2V DC Zero Offset Adjustment {RllS·/RI20·.

5-33. Do this adjustment if the Input Hybrid (VI02) has
been replaced. Do the following:

a. Sci the 3466A to the de volts function and the 2V
range.

c. Note the read ing on the J466A display. Jr the
rending is .OOOOV, continue with paragraph 5-34. If not,
continue with step d.

d. Turn the 3466A off and remove RlIS· and/or
R120·, if installed .

e. With (he Mulnmcter input shorted and set to the
2V range. note (he reading on the display again.

NOTE

RUB· and R I20· are factory selected com
ponents and may no' be installed in the
Muttimeter fA I assembly).

r. Refer to Table 5·4 and select the appropriate RI IS·
and R120· resistors to bring the 3466A reading to .OOOOV.

g. Once the new values of RII S· and R120· are in
stalled, repeat steps a , b, and c.

5-4



Model 3466A

Table 5·4. R11B" and R120" Selection

3466A ~ldi ng Jll11 ' 11120' -liIp, P'rl Numb.-

~ + .0002 93.1k open 0698-4525
.. .. .0001 187k oocn 0698 -0077
.. - .0001 ooon 18 7k 0 698 -0077
;e - .0002 open 93 _1k 0698-4525

5·34. ® Zero Input DC Adjustment IA1341

5-JS . AdJuslment Procedure, Do the following:

a. Set the J 466A to the dc volts function and the 20mV
range.

b. Connec t a short across the V a nd CO~I inpu t
terminals.

C. Adi usr R 134 (on rear pan el) for a O.OOClmV read ing
on the displa y.

5·36. G) 19V AC 200Hz and 6iil 1.9V AC 200Hz
Adjustments tRJ03 and RJ02(

5-37. Equ ipmenl Required. The AC Calibrato r (Fluke
Model 5200A).

5-3.8. AdJu!llment Procedure. The following procedu re
calibra tes the 34MA's ac volt:.. function. Do the following:

a . Set the 34MA to the ac volt s function and th e 20V
range.

b. Set the AC Cnllbnuo r for " 19.000V, 200HI. out
P~I <1111..1 1;0 11111;,1 il 10 the 3-166A V an d COl\l input rcr 
minals , a<; sho wn ill figure 4·2 (sec Section IV).

c. A(.)just R30J for a 19.0ODV reading on the 3466A
displa y.

d . Change the AC Ca libra to r outpu t to 1.9V, 200Hz.

e. Ad just R302 for a I. 900V reading on the 3466A
display.

f. Repeat steps b through e unt il boch the 19V and 1.9V
readings are co rrect. This is necessary since R303 and
RJ02 arc interactive with each o ther.

g. Disconnect the AC Calibra to r from th e 3466A.

5·39. @ A and @ B True AMS Converter
Adj ustments IR308/R309)

~-4!J. Perfo~m th ese adjustment only if the AS assembly
IS inst alled III the 3466A in place of U300. T he A4
assembly must be removed from the Mulnmetcr and
reconnected to the A 1 asse mbly using the Service Cable
(03466-6 1601). to do the adjustments.

Adjustments

5-41. E1luipmfnl Requ lrcd , The DC Standard (Systron
Donner Model M I07).

5-42. AdJuslrnfnl Pruct"durt". The following adj ustment
procedure is only used to adjust the AS assembly. Do the
following:

a. Locate and the n center R308 and R309.

b. Set the J466A to the dc + ac volts Iuncricn and
the 20V range.

e. Set the DC Standard for a + 1.9000V de outpu t and
connect it to the 3466A's V and COM inp ut termina ls.

d. Note the reading on the 3466A display.

e. Reverse the po lari ty on the DC Stan dard .

f. Adj ust R308 for a disp lay readin g previously no ted
in step d .

g. Change the DC Standard OUtput 10 + 19.000 V de.

h. Notc the reading on the J466A di<; play.

i , Reverse the po larity on the DC Stan dard.

j . Adjusl R309 for a display rea ding previously no ted
in step h ( ± S COUIllS ) .

k. Repeat steps b throu gh i until both R308 a nd R309
adj ustmen ts a rc co rrect.

I. Disconnect the DC Standa rd from the 3466A . T hen
do the ac volts adj ustments ill paragra ph 5-36 before 1;0 11

cinuing with the next paragraph.

5·43. l11\ 19V AC IO~Hl and @ 1.9V AC 1O ~Hl
Adjustments IR102 and CI 02)

5-44. E1llliprncni Required, The AC Cali bra to r (fluke
Mo(.)el S200A).

5-45. Adjuslmtnl Procedure. The following procedure
calibra tes the )466A'5 ae volts function at IOkl-lz. Do the
fo llowing:

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

b. Set the AC Calibrator fo r a 19.000V. IOHIz out .
put a nd connect it 10 the 3466A V and CO M input ter
minals, as shown in Figure 4-2 (see Sect ion IV ).

C. Adjusl RI02 for a 19.000V reading on the 3466A
displa y.

d. Sci the 3466A to the 2V ran ge.

c. Cha nge the AC Ca libra tor output to 1.9V. 10kHz .
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Adjustments Model 3466A

f. Adjust CI02 for a 1.9000V reading on the 3466A
display.

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

5-46. @ 100kHz F_V Response Adjustment IC2021

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

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

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

b. SCt the AC Calibrator for a I.9000V. 10kHz out
put and connect it to the 3466A V and CO~1 input ter
minals, as shown in Figure 4-2 (see Section IV).

S~SI. 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 Mulrimeter as shown in Figure 4-4 (see Sec
tion IV).

b. Connect the I ohm ± 0.02070 resistor in the Ra post
tion as shown in Figure 4-4.

c. Set the 3466A to the deA function and the 2000mA
range.

d. Set the output of the DC Power Supply for a
I.00000V reading on the test digital multlmeter.

e. Adjust R660 for a IOOO.OmA reading on the 3466A
display.

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

c. Note the reading on the 3466A display. 5·52. POWER REOUIREMENT MODIFICATION
INSTRUCTIONS

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

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

f. Adjust C202 for a display reading previously noted
in step h (adjust to the numerical value of the reading
and ignore decimal pcisu placement).

5-53. The 3466A can be configured to four different ec
power line voltages : 86-I06V. 104-127V, 190-233V, and
208-2S0V. This is accomplished by arranging resistors
R721 through R72S as shown in Figure 5-1. Thc resistors
are 2.7 ohms each which can also be subsrinucd by
jumper wires Il.c., shorts).

FIgure 5·1. lme Voltage Configuration

-LINE CONNECTIONS

• • ~ • • 0'VVv0

O'W'.O • • • • """"'"
~ • •
86-106 -V 190-233 -V

~ • • """"'" • •
o'Ww> • • • • o'Ww>

o'Ww> • •
104-127 -V 208-250-V

RESISTORS ARELOCATED
NEAR -RECEPTACLE

. . . .

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

Digital Multimeter (-hp- Model 3468A)
DC Power Supply (-hp- Model 6294A)
Resistor I ohm ± 0.02010

(General Radio No. 1440-9601)

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

5-49. lA DC Adjustment IR6601

h. Disconnect the AC Calibrator from the 3466A.
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SECTION VI

REPLACEABLE PARTS

&-1. INTRODUCTION

6-2. Th is section contains information for ordering
replacement paris. Table 6-3 lists parts in alphameric
order of their reference designators and indica tes the
description, -hp- Part Number of each part, together with
any applicab le not es, and provides the following:

a. Total quantity used in the instrument (QIYcolumn).
The total quantlryof a part is given the first time the pari
number appears.

b. Description of the pa rt. (Sec list of abbreviations
in Table 6-1).

inqu iry 10 your local Hewlett-Packard Field Office.
(Appendix A for list of o ffice locations.) Identi fy parts
by their Hewlett-Packa rd pa rt numbers. Include instru
ment mod el and serial num bers.

6·6. NON·lISTEO PARTS

6-7. To obta in a pa rt that is not listed , include:

a. Instrument model number.
b. Instrument serial num ber.
c. Descript ion of the pa rt.
d . Funct ion and locat ion of the part.

&·8. PARTS CHANGES
c. Typical manufacturer of the part is a five-digit code.

(See Tabl e 6-2 for list o f manufacturers.)

d. Manufacturer's pari number.

6-3. Miscellaneous pans are listed in Table 6-3 follo w
ing thei r respect!....e assemb lies. General miscellaneous
parts a re listed at the conclusion of Table 6-3.

6-4. ORDERING INFORMATION

6-5. To obt ain replacement parts, add ress order or

6-9. Compon ents which have been changed are so
ma rked by one o f th ree symbols: i.e., .1, .1 with a letter
subscript, e.g., d a• or d with a number suscription, e.g.,
.110, A .1 with no subscript indicates the component listed
is the pre ferred replacement for an earlier component.
A .1 with a letter subscrip t indica tes a change which is
explained in a note a t the botto m of the page. A d with
a number subscript indicates the related change is dis
cussed in backdating (Section VIII). T he number of the
subscript indicates the num ber of the change in
backdating which should be referred to .

Table 6·1 . Standard Abbreviations
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Replaceable Parts Model 3466A

6·10. PROPRIETARY PARTS

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

Table 6·2 Code Ust of Manufacturers...... ~I••• -- .....
0 1121 AJlen. Bradley Co. MlIw....kee. WI 53204
0 1295 Teus Inst, Irw;; 5emicond Cmpl"lt Oiv Da~• . TX 75222
03888 K 0 I Pyrofilm Corp Whippany. NJ 07981
04713 MotQ'O\e Semiconductor Products Phoenix. AZ 85008
17856 SiliCOl"lili I!"C S.rrI.. 0 . a. CA 95054
19701 ~f"Corp rvw-a1 Wells. TX 76087
24546 Corl"lirtg Glass WOfU IBrildfordl Br.-dlord. PA 16701
26654 v....aavne trw: $arrIa Monica. CA 90404
27014 NatiOnal SemicondUCIOt' Corp S.Ma Clara . CA 95051
'8480 HewIe1t ·Pac.kard Co Corporate Hq Palo Mo. CA 94304
3L.S85 RCA Corp Solid State Oiv Somer1o'lile. NJ
32997 Bourns Inc Trimpot Prod ON River$ide. CA 92507
56289 Sprague £lectric Co North Adams. MA 01247
72136 ElecUo Motive Corp FlQrence. SC 06226
74970 JohnsOn E F Co Wl seca. MN 56093
7504' TRW Inc: Philadelphia Oiv Phil edel phi... PA 1910e
75915 Lrttelfuse . Inc: Des P1eir>es. IL. 60018
84411 TRW Capacitor Oiv Oga llala. NE 69153
95275 Vltramon Inc eridgeport. CT 06601
98291 Sealectro Corp Mamaroneck. NY 10544
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U3b l>oofl U16 "

114" "'''1>:;01 II

Model 3466A

Reference
Designation
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HP Part
Number
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Table 6·3. Replaceable Parts

Description
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Replaceable Parts

Mlr Part Number
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See introduction to th i5 secttcn for ordering infonnlllion
°lndic a t#$ factory uot eewd v alue
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Replaceable Parts Model 3466A

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

Reference
Designation

"ICR'10 ~

/loIcnl 4
,, 'C I 7 07
""eI7011

" l f 7 n

AUI Iot
", U700
AU 705

Allill "
410101
" I Il I I Z
4 111113
AIG'"
"IQIOS
M OI0 7
A1IlIID
"'l lllll!
" , QUO

" 1114'1
A'U.'Z
"I~OO
41Q701
AI O'O:!

" 111100
11 11110 1
AU ID Z
IH III03
AU IOS

Aun.
Au n'
A IR lI l
"" "H 3
" , 11114

A,un
MRU6
Alllt 10.
A)J1 I1S .
11IlII ' ' '·A'"I1 ' _
AIRII' ·
AIII I19 _
11111119_
" I II U 9.
"'1111 9"
AU IU·
A' " 20_
/1111121
#11 11 ' 22

louIn
AIRI "4
..UIZ5
A'II' l!6
AlJll Z7

10111128
"'111129
Al ll 130
A111t3t
/Iluut

10'"'3311111 34
..111136
111 11152
"IIlIS4

"IRI~
AHI IS.
AIRIS9
/iII'UfoD
A,IIIU

/1011111>4
AI ItU"
" '111>8
AI 1l2U
AU2t3

HP Part
Number

,n, -oo!!'
1901-00 29
19 01 - 00:1.
I'\'OI -GOS I

1251-4'20
USI - 4" 0I
1r.i1 -47n

1490 - 1247

,_-DO',
1055 - D469
IU$3-DUl>
lOS" -D07 1
18$4-D~

10-;,....270
IO"-D21D
1054--1071
' 8 54 -00'1
1153- 00110

1~_eoea.

l e 5-UUIll
lB:l4-001l
UIM- OU'
taM- lOl l!

0(,'l8 - 8 9S1
0"'S -44'5
<'ue-3I>5'
01,.... . 95
07 5 7 -0 0t20

O"'S-~''I'
OtoOO--10 05
01 ,'1'8--• • 95
0t.'8~.5no

n6EI:lO-l h :i

Olo90 ·.50.
0 (.81.. 0"'5
O(' '1S 00'1
llloW - I :>;!5
0698 -.12 3
06 91 ·· ••se
1Ir..7 0 <'1:S
0151 -0;:0130
D1~7 n;·n.l
07S1 - U 21
01 51 oHO
0" 98 · oo n
0"98-1"'-""5
O t.ll~ ·I~

O" 93 - I UI

0"U- II'5
0 I,03· ·,1:J5
o4A3-.1;D
O l.ll3~" ~

06ll3-.~

~SII-1E15E1

o t.tJ - .ns
o,,n- 02r.i
OCO'S - · '"
Ot.Ell -"<"5

06 9 8-'''0
21 00 ·33SCO
n t.03-IO~'

2UO -3GOJ
0~-0"'9

06n·-. n 5
0 698--8 '61
' '''8--11CoI
0(083- 97<':;
0108 3 - 2095

"'1 - 2095
OCoOJ-.135
OCOU - ''135
0 r.i1-OtOI
""11-3.51

c
o

••,,
•,,
•
•,
•a,,
••,,,
e,,
••
s
•,
•,
•,
••,
•••,,
a
•,
••s
•,,
•,
••••
•••,,
,,
•••
e,,
a,
,
•••,

Qty

,

,
,
•,,

•

,,,
,
•,
,,
••a

•..

,,
,
•,,
••,
e

Description

DtnDt ·rYR o r CT " O'V '5 1~ OO·2?
Ot o l)(' - PWO ICCT c.oov 150~_ 00-29
DI OD£ -!iOI I TOIl t<G OOY 2U~ ~ 00·15
OIODe,SWITC HtNG BOY ZII~ ZH5 00"35

rut>£: . I~ n ov lD 1 . 25"11 . :!:i UI.

CONNrCTOlI 2 5 -ptN , ' 0S"f twr
CQNN(ClQR 10 P IN" pOS t TTr t
CDHfC CTOII- /ltC pwR NP- ' -.[ II-tc-FlC " lllflP

R[...." - R[[O 14 14 2 00 YOC " YOC· COl l 2Wo

TR4NSI CTOII Hl'N S I .0- 1 00 .... n _2 01 11111
I Il M!lI STDR~JFlT DUAl. M CIVIN To-?I
TO",Nr.tSIOII '1«' 5 1 pt) " 11O .... n " 40""Z
TQNt:lIST OIl H'H !l l r ll .. 3 oa/'lW r T.2oa"HZ
' .AN5IS TOII II'N 211:10439 ~ I TO -5 'O~IW

TQl\H!ll STnll J r n 11- C1I4H 0 MOE TO-?2 S I
"",Hl:.I t:TOR a-sr r II ~C""'H II IIDOC TO-97. 111
IIlI'N': ISI 011 Hl'N 1:; 1 PII" lOOIlW n _200 l'llll
.......S I STDIl Hl'H S t '0.300l1li n . ;>oollHz
" M!lISTOR PHI' SI ..11.110.... n ·.ONIZ

UAHSI STOII P HP S I Pt>-31Q1I&l n .UlIIll
TIl#lNSI STOR- JrCT DUAl. " C!lAN 0 ecec 5 1
TR",HI:;I S TDIl Hf'N s t P O- 3 0 01101 pt.. ;?OOlll l l
TQANI:;I SIOR HI'" 2 N:tD53S ~ I TO· 39 P II· I W
IIl4HSI S101l PNP 2 N2'90 44 SI TO-3' '0-"00l1li

Ilf lllSTOR 1 .1»1 . 5 l1: I U r TC"o- - 2 5
RI:SI ':;W R 37 ,'11 Ill: . I ~SW r TC- " -I IO
.E~I ~TO~ -TRI\R 2 1111 l OX C Tor ADJ 17 -1 R"
IlES I STOR 31 . 4 . Ill: . 12511 r 1e·• • · 10 0
Qf:':;I ~;TOR 1 50 u: . 1l'5U f TC" O. ItO

1l[ 5JS TOIl • •99. I ll: . 12511 r 1C.0 .. .. I ..
IlESISIOR 10 ~lI: .~w FC TCa · ·4I1,/05 0 0
. [ StS TOR 3 7 . 4 . Ill: . I~W , TC·'.- I o o
Re SISTOR 57.(01< n .I~ll' TC· l o ·IU

II- r stCToll I I" 5lI: .~ ce I C_ _'OO/t II OO

. f S I ~ TOR b9 .No: Ill: . I n.w f TC"O o -I OO
JlrSICTOR 2 .? 5 l1: . ~ Fe TC· ·400,.~n ll

lll::S t ~ I"" ' 1 . 111 n . 1 ~W r 1[.-0 ' -100
Il t S I ~ :101l , run I fI' lI . 04 I/OW
USHiTIlfI ' ff n . I P.>U ' TC-h ·100
II-[Sl f.T OR 2 . 4 9 . 1l1: . 1? 5 W f Tc .. nt -Io n
RCSIS l fIIl 3 . 0 .. n . 1O:~W r IC ·' O' ·IQ O
U $IST (J1l III Ill: . I~W r TC"o- -IOO
RI ~.T ~;TflIl :'f: n . I :,~.ll r TI:+'" !DII
UM:l W Il I . ~ I ll: .IO'SW r TC-II' - IDO
Rl SI!lTOR 2 . 2 111 I ll: . I "~II r TC~ O ' ·1 0 0
RtS I S TDIl 93 . lit n . 10!5 W ' TC·O" -I IIO
Rr SlS TIlR , 'UEO l <rllt . D" I IOW
Il[SISIOIl 1 . 0. ~lI: . 5 11 r.C Tr.~n 'M7

R ( (;1~aOll 100tt I U ;'''' CC 11:* 11 ' 1.1"'2

1l[ 81 SlOll 100tt 5 l1: . 2 5 U ' C TC. -40o /_0 00
R[ SISTtlIl 4'11 !Ill: . :':5W FC TI:. · tO OI . ROO
RESJ SIDIl 47. 5 l1: . ~JU I C TC_ _.O D/ _o o n
R( SISTOR 4?1t :'oll: .~ r c TC_ _UO/' OOO
RE5IST OII "II 5l1: . 25W r c TC__. 0"_8oo

IlC61 ST Oll 5 0 0 5l1: ~ P II I C-0 _ _2 0
U 6l STIIIl 47. 5 l1: . ZSW r c TC- -.OOl_OOl
IlESIm OR 2 . ' 5 l1: . l':.W FC I e- ' 4 0 0l ' ~o

Il[ SI r-TOll 6 . 9 fl1t Ill: . 12 5&1 r TC·Ot - I ' O
R( GI !>TOR U~. !IX . n w r c TCa ODD/"oo

I [ SISTOII " .90. Ill: . I;>!;W r T[.-a.-100
Il[ SIS TOR··UIIR ;>00 11 lOll: C GI K - AQJ I " Til"
II-fr.l r.TOIl I. r.t . 2 5 M FC TC~- 400/ . blll

1l[ !>J!lT OIl-·UIIR !IDe 1OlI: c 10I' 4 11J I1-TIlM
Il(S I StOR 2 01 Ill: . 12511 , TC_O. _IOO

Il[ GI ST OR 4 .'. 5l1: .2511 ' C TC. ·' f O/ . " O
IlCS I GTIlll 2 n n. 5 l1: . 2 511 CC TC_ _1 0 0 / <90 1
IlC3JliH lR IDO 5 11. .~w CC TCa -4 U / . 5 OO
O E St~1DR • . 1 . ~lI: . ZSIl rc Tr.~ ··4DO/t'1I 1

RC131SIOII 2 U I 5~ . 2 511 rc T(;" -Bo "_"O

. [ StSIOIl 2nO. 5 l1: . 2SU ~ IC·~lnO /_'I'oo

IlES ISTOIl . 11 !I~ . 2 5U FC TI:. - . 100000
RCS I STOR 41. 51 .~ r e TCw··40f / ' OGO
Ilf.S m l illl ID O n . 1 2~ f Tc · o. -II O
I [ SIS TOIl 14Bl Ill: . 125W r Te · O.-I OO

MI,
Code

::'040 0
,~.

2 1t0 0
<'O' BO

2 &t-8f
20" 1
2 0 91 0

ZDalO

2 B.Bo
78410
270 19
28400
1 l 5 0 S

~~.

2 0 . 110
tlltO O
20' 0 0
27019

Z7D1.
,~.

211' ''0
31,,595
01;>95

2 0 4BI
;>.::. . "
~2'1''I''

2.~' Co

?'~6

:;> ' 50 "
0 11 21

2 ' ~" ":;>. ">tb
' 1121

;>,~"

0 1121
0 .\1100
>-,a 4110

c..~"
i' 4~ 'Co.... ,-..t....~":- .
? ~•• "

-2 4 5 116
f:SOOO
~.

nt 1:"1
01l:!1

011 2 1
011:'1
n lll i
01121
"1::'1

21l' ED
011 ;>1
Dl U ' I
24!i ,,,
11 1121

" ' S4to
:.'ltn o
011 :'1
J;>997
;>4 ......

011 21
:'0 4" 1
20alO
Oil?!
fl I 21

011 21
01 12 1
011 2 1
;>45 4"
2 0 400

Mfr Part Number
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Model 3466A

Table 6-3. Replaceable Parts ICont'd)

Replaceable Parts

Reference
Designation

""UI 2'~
AU2l7
liIllllDO
"lUll
AUl3 DO?

lIItun
IIIUU
" 1R3II '5
AIIJOt.
#ltUO?

"'11404
11'11"01>
1011400
AIlUI t.
A'1l41 7

1011418
"11141'1
A1U;!1
"11I"<'~
"'IA'~3

A,fI ..2..
AUI'12 5
11I1114:' ''
lIIlRQB
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"UI4~
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AUl710
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AIII?U
"1II71S
AUI?I"
AU717
All'"

HP Part
Number

:, .0 0 -J/o1 0
1l~7-D2fl1\

0 1>"0 ] 437
o ?!l7 - 1271
2IOD-I!;(IO

210 0- 32'10
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' 1J-&J ·- 47~

ObhJ ' 27J~

Obt8 '4IU
0',?6-]51 ?
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07:17-0450
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C4- -1/8- lO-49'12 -f
C[l 1I5~

C4 I/O-I'~10IR -r
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C4-' 1/8-TO-t24'"
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C4 · 111I- l O-42:' II 'f
r " 155·· lIa · 1Q·-S 451l- r
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C4 -1 / S-I ' ·33;>I -f
Ob9 ' - 09 !05

Oll>70- J"I'5(,
C4 t /0-IO-121 2 -f
DOl I - ]]9 2
OSI 1 -3 3"1
0011 -3391

001 1 -345~

DBII -3435
C4 1/8- lD-1D1l0 - f
2 11 0~JJ03

ob?8-87M1

C(l47~

I b98 ' 3JJ2
C4 -·1/0-1Q -1I0;>-r
(4'I / e-I O-lOo:' -'
C4 · ·t /0-Io· 2 002-f

C4-I /S-IG-~I -F'

C4 II8-IO-2011 -·f
01."' -3"'28
2 110- 3210
C4 · I/ 8 · - I O-.491" ~f

See mltoduct ion to this sect ion Icr orderinll iorormatioo
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Replaceable Parts Model 3466A

Table 6·3. Replaceable Parts IConl'd)

Reference
Designation

HP Part
Number

c
o Description Mlr

Code Mfr Part Number

AII"9
Allin.
A11I1 :!1
"U7l'2
AUln:s

AII1'124

""7~....,21>
.'.7:"7
11I11728

''''16 3219
.6fl1-41k!
0b83-0zn
'blJ-OZ1S
tt>O:J-'Zr..

,bU·tV:I
lUI)· OZ7'5
DW-.~
0b83 ·0::'75
0b83-47Z5

•,
•••
••,
•,
,

~(~ISIDR 4 .~?~ IX . 1~ F IC-O. -IOO
~ESISIDR 124 IX . $Y F IC• •• · l ••
Re GI ST{" 2.7 i!>2• • ::!!'o\l I' C te__Uo/.500
~rS1Sl" 2 , 7 sx , ZS \l I'C le__400/.500
Rt~ISlOR 2 . 7 5X . ::!SW Fe lC__ 400/'510

'ESISI.. 2 ,7 5X .25W Fe l r. . -400 /.'OO
' [ SIGIDR 2 . 7 5% . 25\1 I'C I C.-4,0 /'SOO
RrS1STOI 4 , 7~ SX .zswrc IC· ·400/.700
R(~I~IOR 2 .7 5 X , 2 5101 FC lC· -40"<51O
'CSISloa 4 . 7~ :ll .2:s\I rc l C-·40. /.700

2 4544
2f1UI
Otl 21
Otl21
II 121

01121
ot Ull
11121
OIl ?1
011 21

01121

£4 - " 8 - TO- 4991 - r
0(,f8-4842
ClOl7GS
G"n~
C...7&'5

""..
CI27&S
C"""2"5
CI27G5
e e 47..,

CU7Z5

O&39-00Zb "

nUl>' bini 2
3101-2129 1
31 01 - 21:<'0 6
3101- 2128 6
J te l --2 H!" 5

134tot>-6It11
:lItOl-21z,o
3101-21"'S
3111 ·2120
3101·2127

3101 ·21Z7
3101 ' 21 27
SIII-2UO
:U OI-2 U O
3101 ·2130

SIII-2no
3111 -2130
:lIt1l -2128
3111'213.
3101- 2128

~100-3'''4

S~7·SI22

11113 oott>
1n<'lr-0I7'"
Ul~OI "'"
11l21r-OU:'i

1eaf, ~r.;1.l

1013-0097
t1~m-OO~4

1 lOS -0I:'>'"
tI>.J07T

CIIlJl 71
1'I[1-123C&
C1l3071

2 0 4 11 D

20411'
2f\400
2&00'
21)4&0
<'INDO

2fl400
~O4ll0

:' 0 40 0
1'8 40 9
ll~'S

2f1411O

2A'Il'ID
204 l'lO
28 400
OI W5
20 08 0

20401
2811I0
? 0 4 110
21l'll'lD
211400

,....
" 0 4 80
2 1M0 0
2 11400
;>IkUD

THtRfllSIOI Di SC IO~ ·-C)HP\ IC..~.n/C-KG

S Wll r)l AS!'oEIlUl
S lIllelll PIl 6Jlf'l .....IING .4:'- tI:lUIOC
GlIllUh flP 61Jf'I INIlH _4 S11l n :l.....G
SlIllr.lI , ,Il 6W'l IItlLH . 45 1> U5\lAC
!:lI I1 CH- flP bl'OT ItHlH .4~ II~

SWIlCIl-f'Il to'" IIHlH . 4'!loA U:WAC
l;IIIlC" -i>P U'OT U'IlH • ..:'01> 1I:l\l<llC
&wllcn -flIl IIfISI lNIlH . 45 1> IIWM:
$ll IlCIt - 'll IIfI~I INIUI .4~ 11~C

SIIIlC>l-fle 0'51 IfUlH . 4S11l 11:lIIAI:

5UIICIt-re IIf'SI IIOIl.. . 4:sA II:W"'C
SIIITCH -fllI orCl I ..IlH . 4:iA Usw.c
SIIITCH , re fo(lr l INllH •• SA nsw.c
S\lIICII·....e DrSl INIlN . 4SA I HIIIAC
~II IlClh ee follrl U'fL.. . 4SA U:;V/lC

lD H£l1~E lr3:'i7
1....01 '"11111>
IC CIll"l'IlII"IOIIl fA' _0 14 Difl -fl fIK&
IC or ~ CP 10- 99 '~G

RII$ /I>C U ·URliSIlII t"'lI

IE Of' _ &, lO -99 flkG
IIOTr.r. IllEoRID
llll>~T !;IDll MRA' I t. -PlIO r l S I C I>lfI
lR lWGI SIIlll ARRA' I t.- f'110 PlSlC I>IP
I C o r AIlP l;I' l O-99 flK C

IE 01' I>IlP cr 1 0 ...... 'k&
II: no.' II flCLIR 10 · 100
IC Of' _ cr lO " pl(G

•••

•

,

,
••,

•••

•••••,
,
•,,,
,
••••

,,
•••

'l'100 -3U4

:1101-21 21
:'1 01 -2127
3101_21311
310t "2 13 '
IUt_zn..

3111 -2130
3101-213'
310l-2 H'8
Jl 01- 21 10
3111 --21 28

5 9575122
tOU-OOfI,
1026 -01 74
1 8n-O~9

101' 1> 0935

1826-0"1
t OU0097
18~-105''

I ImOOO!!.
11l2t. -OUJ

1021> -0943
l \1n- Gltb
1026 -0143

",sn
IiI' SIl
IiIISI2
IUSf3
AI S'"

AI U40t
AIll.':!
AtU4U
IIIIUU6
AlleGe

AlUI>oo
IIIIU700
11'11701

Atutn
AI U10a
Al utU
_l UlU
''''U3OO

,,""3OD
.'51-H
"'11>1.."
/>1 S3..~..'"•• u.."
At!lil
",St

2111-02t>9
1200 '-04;>4
.t1 . W9 ... 000 219
134 0- 1 1192
03'10-24fl6

U'l'O -b2S
03'10 -2873
031'·2917
(I$lllOl Ol K CttllflllOfC
IUI -UIl3

5 012-448.
500?-446'
5 D8Z<o u e o
:l O!l?- 44B'
:l 912-"'4flO

1loU-U71I
1loDO- Oto?9
:l040-00'S
OJ4l.(' -2"'701

:l08<!· ·4461
5 002 -"' 41 0
S On:! ' 71.12
:l D02-7toto
SDn:!-7tolO

2 04 8 .
20 4 110
911:!'1t
:.'0 400

""..
2 0481
~D400

ro • •
264110

20400
2 IMOO
Zll480
10 009
204ElO

2(14(10
204/]0
2 11411 0
? 0 401
2 0 40 0

? 1l4RO
20"' 0
;>0400
~4lI 0,....

~[l cl>r W1111£ crOr.ICRI
~ll CloP 0#\It~ follAl Cf lltoiC lIOi< SilJlCHtfHu, CAl' llI. U( CAUlD)
S I """oo.-F -IIIIl - DN . 7 - I IO - l G to- J:1'I "O
6 PII I NC-LEAF . 2:'i - I N· W I .S:'i:'i -IN- ... · l & f£

CI NlP I IlC·OC - CU C~ClOll GIR l fI· 12 PIN
6lAtlPIIOG-et- CU CONN(CIOR GIR I ' - 1? 'IN
" Cl.IlI"R. SPIIINe
S PMXlIt- tll llll l O

lEP--lMP l UII- I Nl.3Cl0-"': 0 IF .:;U\IIl-l'\All
LrP-ltd'IP W "lNI-3 DOUCP IFa SO"'" HI>JC
P ISrLAl -N ll"-&:& .5- CUM . n - H
PI~,plAY ·Nu" SfC I -Wall . 3 -M
P I SP l AY- NUH-SC & I-<:HoAR . 3 - M

ee AS£ f ru"- , , DISPLAY 1111t.1>I1831 10
171Mtl 60)
flC .1>5£...." OtSPlAl 1I71UUR30 I. 8fU.'

LCP-lAtIfI LUtI- I Nl.309 UCD Ira SO"A HAk
l CD-l"'"' ll/fl-INI. ;nOUCD Ir . SOtVil-tlIlk
UO·lAllf' l UI'I- l lt l "JetUCD Ir" SOIlA-l'IAk
lUI-l#li'IP LUtI-INI-JOOUCO IF _SO"", _l\IIll
LCD ·l Mf' LUI'I-INl.. 300UCD 11'''!50''''' Nlk

n ,....c: ..o..Dl:II CLI P 1lPE . ::!M) ruSE:
COCkCI - I C 14-toltl Olfl I>lfI - SLIlII
Tn"INI\L · S l UO t; PCl - f Oll<ll U P RC!;!; -tlIG
lIRtllN4L-SlUJ) srCl - FJ)IHRU flR[SS tlI&
~[l CAl' lIG"I GR'" CRANtC CWITCol£81

••

•,

•••,

,
•,
•,
•,
•,
•

••r,
•

•••,
e

•••••
••,,,

''''0-'''''19"-0404
IWO-G53Z
I",-onl
1,"0-0:l31

ZItO -fl U
un-..z.
OH ft- oat-a
0 .HO-009 2
oJ 1O -240to

0 ~l7"'26Z5

IJU -2W3
9 ~71-2911

IJOO -lOa?
14t>1-140:l

lono-"""
" "'·""141.... 0 - 0 41 .
1~"-Od4

1"0·0414

Ib"~Db'18 3
I f>n-Ob7~ 4
5"0~OOt.a '1
0 ;5_-24 '111 2

0l4b6- t>b:l70 9

G34f111o-t>b517 to

A2DIOO06
A2!lSU7
A;!D6l'IOOI
.2~n2

..2 1>$1I003

A2V&OU
AZIl5n 2
A:>KnJ
A<'DSII.
#1205005

..
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Model J466A

Table 6-3. Replaceable Parts ICDnl'd)

Replaceable Parts

Reference
Designation

A?I)""."I\U.
Ii'2DtI"1I:i

~~,

~,~

~'N
/Lo.-..... . R
-,:,,1$'
""-....~
/flo.... . 311
"",N '
......2
~.u..........
A...... . .
~..,.
"" ".~ I~

..... r.; .

Il X RIt
" X ......
,,:KllIl
AX OI "
" 3C1Oto

1l3f7P17
/IlJUOI
" X II '
,U CllD

"JaIIU I
U ClBDl!
" ' ( 11004
,,,r.ult:!
OClI II DI>

,, :SCU D?
.. , I( A n~ D

II lUll. ...
A,lUlU I D
1I:1aDl l

A3e l 1l12
Il:\Cl(lI :\
A.1Un",
1111:.015
#l3rIOU

AJ Cl B I ?

IIMID I

113J IO I

" :\gOIt
".sllaoZ
1l11ll1U
A),Ql I 4
Io.1QflOS

"PHot
ll3IlslZ
Iln M J
103ll8,,,
" 311" 5

#l.3llU "
" 3II lt7
~ ..
u "
t.3II ll1

" :Pil i
ll3Illl:i!
Il:P113
.... . u
"':'I IS

HP Part
Number

flM3 · Il l:!
lf003 11 15
11.13 - 1 115
I t.OJ il lS
U&],- 1 115

11103 It 15
1/oI.J · t ll:i
l1oDJ -2O!1!lo
"':1-1ne
16oOJ· It l !l

O~-t1 I S

I l,tIJ 111 5
'''1 - 1 115
11.(1.1-1 11 :1
' CA3- 1I 1S

• ...:t-r.' I :I
Uh-~;!I :I

. 161 ·:\047
""' - J OU
"10·174.1
u~. IIn 4
IIU - : ;!t 4

.14. " .,:1
1 18I-U"
un .llU7
11.0 -3847

" 01 -1141
19 U - JUI."I' " 11 41
1" 1- 1140
1"'" -IO U

" " -1140
1"/ 11 ·014 0
1'I'01 -la 4 B
1' 01 l UI
1?l1 - ' 14 1

1/10 U~4

l"IG - U~4

1' 18 U .U
1'I'1I -11l4
"'II I~.'~

I "I - I~J:\

:!11I 1110'

I n:l l · " "
I R:I4 - U U
I B~ 1107
1I~- Ue7

11l!t4 ..07

0 6&.l- J,JJ:\
'1.01 - 15 15
16h- 3J.e
. n 7 ··1 4Io:l
..19 - 4" B

1. 711- 3 ' ''''
'."_ 4:111
'1.G3-1I45,n7-,.""
'''90-- ' 43 1

11 12- " '
'-.aJ ''' ' :I....-3-...,.,
..... ·-1 1• .,
. .........:111

c
o

,
•,
••,
•••,
•
•,
•,
•
••

•

••,,,
,
•,
•
•,
•••
•••••,,
e,
•
•,
,,,,,
•,
•,
•,,,,
•
•,,,
•

QIy

•..
,

•
e

,

••,
,
•,
••,
•,
•

Description

OI~""l"Y-_ ~ c. I CtlM •.1. "
n Sf' 1 '" · _ ·sc& I --et\Ili .3 "
C/lIoNrCTDfI ~ '1" .. ' O$ T TYI (

DeSIS10' I I ' ~1 . 25W rc 1&·-4" """
'[~ 1 5TDfI I I ' ~I .~ rc tt· • •".~'
I [ SIS10' t tl :II .~ re TC_ _4. , , ' " ' '
It£S I"; TDfI 111 :".l . 2'"... rc t e• . .., ....
,[S I r-TDI ttl 51 . 25W rc TC. -4• • , • • • •

_ 1 5 1ST OI I I ' ~l .~ rc TC. - 4 •• ' . ... .
I[SIS l Dl I I ' 5 l . 25W r c I C ·~4••, ."••
_rr-I S TOR 2~' ~1 . ~~ F C I C· . " , ••"
. [ S I SIOR I I ' 5 t .~ Fe l C. · 4" "."
'L51ST~ I I ' 51 .~ ' C le· ·• •• , .....
_[ SI r., UI II ' 51 . ~~ Tr. TC· - 4 '. ' • • • •
. ( SIST OR I I ' ~1 . ~~ TC ,c. -•••,."••
IrSIS'ot I" 51 _~ r c 'C__4" '·""
'~ 1 5YOI II ' 51 . ~~ TC ,c. 4"" ."
_[SI$ ' OI II ' 51 . ~~ r c IC __4" " " "

.151STOI 22 . ~1 . ?5W TC l C· · 4• • , · • ••
ItS15 1Df1 2~' 5l .~ f C I C. ·4• • , • • • •

Ill:! " ' st.U.L" N[:1lI.I!l ' MTS

IISPl", ""'~olil

C""ACIT/llI ·'llIl • • tt. .... - n. 5I\IIlC cn
C#lt'iJlC l l /llI "' lID . 1I1JF" . 1•• tl: 5 . 0JDr. a l
U...,.U T(Il - ' lIll . 1 ~ ' -"1. :t:l...OC ,to
CIof'toe ll/lll - ' 1I1l . 11" ' D. , 2 IX lIDVIC cn l
C"'~ I'OI · f 'D II .rr + -'1 J.IVDC " I C"

Cllf' N: I1Oll ·n ,D 1JDt'r . --:11'. J " "'PC 'H CII
C Af'l\(: tyOl ·r ll~ 4 . 1UI'". ·ZD1. " vac H I
CIoI'IW: IIO/l r liD • I II .,. ' I II u: sevec en
ClI/' tor.rtOA- n D .IIUT .11. 11. " YIC CrR

D l~ ~lTCHI N& .I ~ V 5 ~"_ : NO DO J~

DI OD£ ZPlR t Z . I V 51'. DO - J 5 ' 1l_ . 4Y
1l10 fll ·!iUtTl. IU " C :tav ,e"" :'/011 DO ~ ~

1l10OC-~"' I1~H I NI; J IV MM <'N~l 00 ,] "\
DIOOf. · GWntIl I NIl l BV 5 B"" NlS DO-J ,

DIOK -!lIolITCtt I NC 3eU 5 011A :ONto DO ' J!i
0I0 llF SWI11111tor. aav 5 0" " !' N:! DU' 3 :1
" o ro{ f. l.n '~ U T Nr. :tev ,aM :' Nfl 011 .J !\
IH O!X.: t>Ill ILIUMG J oU 50"" .' ..U Plh l :l
OIOf>(-SWITC IH Nr. .l .U :10"" :i!' N~ /ID -:J!I

01 0 0[ -['«: .l OY 11' ''_ Qtjo 1>11 - 7
Dl nnc ·Gr lO U nellA DNr. 10 '7
DUll">!:. t.I; J ' Y /10" " flN ~ DO 1
OIPDr · ce 3'V nnHA .~ 10 -7
DlIlD[--:;tl SIC roC/ lOI U ,

DtllDt-~ SIC se..OTl IlY

TA~&l f.IO. PlOP 5 1 TO· I I r ..~ . ..w
TtNG l SIOll WON :''':\1~5 5 1 TO ·3 ' D*l n w
Tll iIlN!llS I Ol ..... ~ I ' DeJ"'''W F T" 75"'1
TD-=lIS TOII HPN 1:1 ' Do+3LI'" fT _75NU'
TtllMllS'tJII I.,.., ~ I ' ...3 .....W n - 7YlfIl

I r sie TOI ~,. 51, . 25W TC , C.. • • • " .O••
IC515 101 15 . 51 . ~JU rc ' r.. ·4 " ' • •••
'[/I15TOI J . :JlC ~X .~ re I C. - . 1I/+1 11
ALIl I :>I OI 11111 IX . I~W r I r.· " - I II
. [ SI Il TOI 11 . 1& n . I~ f re., ' -'"

R(SI~n~ I '~ l't . ,~ r I C· • • · I I I
1[51S TOI tJlIl n .1 2:iW r r e • • • - " .
A [~15'0II l" k ' 1 _~ F c I C__ 4 •• , . 8 ••
0(.515' 011 1 9:i!k IX . I~ T TC*" - II '
I [ S l s tol 2.'" 11 . 12':110I r ' C.. .. I II

'C&J~'~ .27 ~1 .~ 'w l ( · • • · 3• •
U:SII&TOIt ,n. :IX .~ re II:· · . ..' ....
'CS I~'OlII ' .9ft n . ' ;>!oIoI r t(_"_'"
~S ISTc. ~~ I Z .I ~W r le_'. _II.
U'S'SIC- ""7W. 11. · .tnY F 1'.. ..- ' ..

MI,
Code

2 1Mfi .

"d'.....
II IZ '
II n l
IIIZ '
111 2 1
. ltZI

'11 2 1
11121
It lZ l
11 121
n 12 1

I1 IZ I
n 12 1
II'ZI
Otl Z I
IIUI

11 12'
D"ZI

.....
20401

m ·"il l
,.~,

~B"
:00.0.
:rn./11

1 ZI 'III.

"":'":"I 4D,
m 4n l

? f1«J1
"0. 01
' 0 4fl 0
~401

:;'0 40 0

:'o.ne
' 0 4lln
N1&ne
211&0 1
N ' 40 1

2 0 40 1
2fT. f10
;:O-,M O.
:PIl4n l
:!n41J0

ZII.'"

2 1.a.

:>n.onl
~=
z/ l40 .

"d'::00 411 0

11 I II
11 121
11 121
:l'.~lt

". :046..2.5..
IIIi! I
1"711
245 4.

75142
11121......
2 45 ..
2 4:14.

Mfr Part Number

10'51 -411 2

CIollt:l
01 115
ell lI lS
a 1l 15
CIOII IS

ClI 1I5
CII I II:I
O Z<'15
C8 111 5
tltllS

CII11 15
Cllt15
Ul lt5
CI 11 15
et:o tt 15

1 1" ' -.J/I 47
. 111.I_.11 47
I :O'D 1' . ll9DJ:""'1'
11 51 .....
11 101- 2214

1ll'1 1~ 13 1 1'3'DW\IICR

1 51D47511111 1102
1 1I, 0 -.1B47
1I.1- J/l. 7

l ' ll ·u n
1 '1 0 1'- 3I B~

1'111 · . 0 4 '
1'1'1 -''' '
I'JOt- II40

1'1'01 .0.0
I '1H - 0'4'
1'101 -- 1040
1'I''1·· U 4 1
19 U -IU.

l 'I'l l-l b;'4
1 ' 1 ~ 11.1.
1?II- an34
1'1'10 - U J 4
1 '1'1 1 -1535

19u - n35

3 1 ZlO:

I Z!l I - .U I

1 1:>53 -1 11 '
2'1031:15
11l!.4- 1I1'
I O::S.- D~ 87

1l]S4 -11 8'1

Cl3315
CIl :l1 5
U3:\2:1
C 4 IIP--Tl-lItJ-T
C4 1 11l · " - 78'2~r

C. 118-1 ' ·1 12 3 -T
C.- I '''' I -IJ7~

U 1I 4 '
..-4C1 '''U--392 3 --f
1:4-118·" -2151 -F

8117'-112 27" 11· '
C.II" 5
C. _II1l _" _4991-F
1:4- I II-n -l"SS3 -r
C. - I""D- 2. 73--f

Sfoe Introduction to this a«tion lor ordE-nnl[ in lo"",,tKin
-lndicl LK ClCtory '"PCtI'd ..luI' 6-7
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Replaceable Parts

Table 6·3. Replaceable Parts (Conl'd)

Model 3466A

Reference
Designation

.u.au,
An"7
A","a
",nil'
~...
U lla2t
~..,
Al"'~J

."'1:2"
"'.URS

....,all

"""'1" lUl'Il2
A3.... n
" ll.eU

oIllF ..1 11
111"1

"

••

A.C'II
... t tl 2
A'C'i".".c...
"'C907

A.cno

A41701

"""2

A.P9OZ

A'~701

....O"~~
A4Qf1I '
1>4'17"
. 4 '1"8

A.'9U
"'''9t.
A4R905
", ..",
A.R9Oa

. '11711
",Uti 2'

"""loll"'...' u",.nl a

,..11..:'.
A.lln2
Mil'".MRn.'".,...
,"1 7 31

'"" 32".'934
'"11936.".'n.
'"II'"........
A ..
A .....
AUl948

HP Part
Number

. Ul3 - IIS5
1 1>83-1 D'5
:"I ..·.S\I.
I l A ) _ 4 ?':1!!.
. n 7 · • • 77

' 1oU- 3 lr1
""Cll · JJ3S
. ...)· 11~
'1083-JR:S
U " J · 332'5

. ...3 -11.,
",O·U68

182 " - '1"
1 ~' - '''.
I U2'1 -'9JlI
1....- . ...'

:"11 ' -' :No'
14h- U:U
n ns ·"w
21(, '..,115
e.... . U l

tIl2'-Z~

I ll, . ·7 2':',7
1 1. ' - ' U I

"'" 1I !!.7II...- :n z:."
11l1O 1:"9 1

51 (l~ " D"7

H'~I ' 41 1.6
1 ~1 -'''9

"IolID-.21D
Y UD ":lI71:'

1 :'~.1 · - '71 0

IBSlI - DDlI>
111'.:1 ODII.
1 11~l- - Dt l t.

1£r.>3 • DRII.
1""'-Do71

.'oGJ 'It4$
ttMI ·32211
D,,' II-32M!
' l>I1- I '~
DMl3 ' ZU$

nM3· 0 21:>
' Mll --""I S
OI>8J-1l215
D',1I3 -0:'U
1t.I;J- Il2 I S

. Ull 11" 15
DtA1-..."
'Ull - ll2 13
2 1..- .. ....
. ...3 - 213S

' ''3 - 2 U S
•..a:s-... 3!lo
O"'3 - 2'~
''''03 ' 51 ,os
UA3 - :U I!!.

.MlJ S l1!!.

....3 _$lIS
'WJ -15 J!;
' ' '3- 1:135
• ...,J · I ':I35

C
D

,,
••,
••,
••,,
,
•,
•,

••,
•,
•
,
,
,
•••,
•,,
,
•

•n
••,
a
••,
a
,
a,,,
,,,
•,
,,,
••
•••••

Qty

,,
••,

,
•

,
•

•

,

Description

'f:ll~I01 1" !l~ .:"'W n : l Ca 8"~.'"

'CSl~lOR 1" 51. . 25W Fe lC·-.'.~ • • • ,
n Sl"lT l"*-t. .. &" '.1111, t l OO""IlJ I " ".
'f~lr.TOI • . 7tI ,1. .r..w rc r e . .....~ . II..
. r.~I5101 31... I~ .I~ r te.to-II'

.csr~TOI 3~ $1. . 25W r c lC· · • • • ~ .~• •
' f Sl 'l101 J»: !IX ,~.M r c re ~ ... .
.eSIS1 OR I ID~ 51. . 25W rt tr.. - /O O. '
III CSlS1 0R 3 .311 !l1. .~ rc lC. - . ' " .'''
I(SI~tOR J .~ 5••ZSW rc 1C _ _. D" . 7 "

IESlS 1 0R 1. ~~ .~ re lC_'4" ~" "

lt U lST£1t 11 .se 11. . I ZOO.... r lC_ ' . _U '

11...........01""., I'U.W::

lC 0" _ U' ~ . ·1I1P·P Pl<G
It CATC C!'OS HUll t PL :l--1_
IC fT a-a.: I -I 1\I t: PIlS u a : - 1'I:IC 0lW.
IC CAfC CIOO$ _11 QIJIIoII 2 1M'

.....U l:Cru-"_OU!I PMTS

r IJ!;CUO. DcJl ·CL1P n pl: . :':oO r ur.c:
""nut .vZ.~ ·" pl'·"CID POS1
1lA1TtU r-...[ 111111 aIlON:C10iS
!>t:J:cw -1'IIIlOI .-;u . JI 2 ·UO -LG P.... 1OIl -.f'D71
,,'T - :IU-\UUlW ' - ;U·lIlD . 11 ' - 1111· 11.

PC lI\SS£llft.T I LOGIC 1171""" '!lO • KLClIII

CIof'IIoCI101 -fXD II" • $1. 5 IDUIlC [(II Do·"
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Model 3466A

Table 6·3. Replaceable Parts (Conl'd)

Replaceable Parts

Reference HP Part c Oty Description MI, Mfr Part NumberDesignation Number D Code

,," 949 n/,fl3 l ~J:I • Rt!iI!l1Ol1 I ~~ " . ~'" fC C 1c,, ·,nO/'80n Dl H" el l ~1:S

,,41" 0 O t.U- l~ • R[S I ~TOll ". " . 25\1 F C n : - - 4Ul+ODO 0 11 21 Cfl lS:r.;
AU ? !. I ObtU - ISl !> « ll f SI!iHI R I!oM " . 25\1 Fe Tt · · 4 OD'·OD O OII OlI ctlS1S
",,"t:lZ 11M3 - 1:13:0; • IlrS I !:TOll '" " . Z5101 Fe TC.. - 400l. e c o Uln'1 CfllSJ5
!lotH ?S" 0603- 1 :l~ « IICClnTOR ,,.

" . 2'5101 Fe ,c.··uo/ .ooo n1121 cereas

#1411 9 $0 o foal -15 ) :1 • IICSJ !iUlll '" " .2$11 Fe TC" H4 00lo000 ot 121 t OI SJ.:)
M II ?5 f1 0"'03 - 1:;.J5 e, 1I[ !l I !iTfJ' "" " . 2to1ol Fe I [ · -4 00/tOOO 91 12\ CIIl :l l S
"' '' ''9/10 0 01>13- 15 35 • IIr S I!ilOll ". " . 2!.1oI Fe IC_" I O/·OOO ut 12 1 Clll 53:1
11419102 OI,03 - 1 ~:I • Ilr !iI!l TOll ,,. " . :!:.\1 Fe T[ _409 / . n oo 011 21 e ll 5 35
,, 4 R9U 0683 -1U:'> • Rf S HH Oll ". " .zsw Fe ,c.. · t n / . OGO D112 1 ctJl :s35

""'910 Or.l7 94410 , , R[Sln yOR ,,.
" . 1Z5lo1 r 1e_0· _100 24~6 t4 -1 / 0 -l0-15 02-'

" 4 1191\ 1820 - 22S4 , • I C IlI>VIl TTl.- I.-ro p.llYII KX ..,.,. 6N·1!.4~214

A-", 902 182 0-196 :1 , • I C rr C~DS O -TTrc r Q5 , CO(,[ ·TII 1C OUAL ~~, CD40 UloAC
"' 4 11\'03 l fllO-1 91oJ , I C r r Cl'IOS o · n r e 'DS ·-Ul(;[ -U IC bUIll J\.~IIS CIl401 3ftAC
A4U~04 1820 19(, J , 1C Fr OHOS O-TTr r , n S · ·[ Dt£ -l RI C DUAL ~~, CO. ol JfoAt
",4Uf 05 l 81o +Z~. , IC DIlIAl H I.- LCD ORVIl KX 01 2?:- t\lol?!i.92N

1l4U9 OI. 1 62O - 2~4 , rc DIlVIl T1L 1.-[ 0 JIIlVIl Il[ X m " f;t47S .~2N

A4l11 07 11120- 17.2 • , rc II I sc /'INO!> ze... l fl:!~ -17.::!

",411YOO 11120 - 11012 , , re GIllE CflOS EXCl - Nflll CIUllO 2 - 110' A'" CO"177N:
A.utO~ I U O- I7." • a rc (lrll CItUS IN'" Hrx 0.71 J IICI"O,,9UI<P
......U'ill ft I OZo -IJ~ a ,

" IIV CtIDS tulHllnTlII. U TRJC /IlEOCT- 0.713 HCl.5211 1oCf'

","11911 11120 ~Z~. , rc DRYR TTL LrD O' YR HCX fI :>9:- CH754'lN
"'4 ut1 2 10;'0 -1 12 2 • , rc CHi ll C....,S OCO GTHCllIllI OIlAl 0"713 IIC14 51 11OC'
",. utl 3 11Il1l- 17.!i , , rc ....Alf CHOS No.)ll QUAD 2 -1Hl' o 471 J IlCl .UlllCr
1l_14 1 0i'O+ I ~t.3 , rc r r CIIOll D-ure ' flS -t Dl.[ HIIC IlUAL A'" CD40 1Jl<A£
"'41191 5 1820- 1413 , , rc KIlIl eaos (lCD '10"'-&:(; 4'10- ' --1lNl: A= C04511 1lC

A"" 'I16 11I2. - 1'/46 • IC ["- 11 Cfl(,C ' IOV t<[ X Got?!J I'(; ,4049Ul>C'
A4U917 IU. -I~.'l

, , IC GIITe CIlIlll NOll l ,L J -IN, 0. 7 13 tlCt4oz:;oc,

A4T~1D 0 41D-U 2 1 • , CIITS11\l- QUAlIll 2" .0000 MII2 2 84 U 0"1O~1I 21

... " U CEU"'"EOUS p ....n
....J(~OO 1200 0170 • , 5O[k£ 1 - XT"' 1.- :! -EONl Nt 'o / ll DIp-~DIl ..... 1201· 0"0

140 0-0902 , , fllJACI<rT ·-1l1AI«; . ~f1 ' LC J( . ?7- LC • •65 -"O ~ 20..00 I . OO·0~02

OJ 4M.- lollool , , l lll lUl<lEr.HC1OTI Nr. SE RVice CAblE 20,,81) 03""6-01601

II1OCnLIiHl!OU5 pillRTS

IITOOI 1'Il! 0 -02U • !/ATTtIl T t,V 2 .5A -IfIl PI IlCI O pD5 T 20" '0 142 '-0233
ra 2l lf-OUl , r uSE: ?III ZioV liT O I • 2:5X.:i'5 ll. r-;~IS 3 11 00 2

" lIO" . , .. lii> , ,
JAC~ _flNA CV OC '" AN,) CO", 2048 0 5 .'" ·7 411.

" 5 11" 0 · ' 4 :;" • , r U\;f1,UUlt. P ,- , I""u ll 2114110 5 1. 8 - 7" 55

" 1l0 1lo 0 -'74~
, J IILk _ NA CV 0 ," AI'ID COll I 28480 ~01oO-'4~

"' 0 3 43 5 -. 11.0 I , r ,I\9I.-r, M l1CllT 211..00 03 435 - 61 . 0 1
"040 -1 1? 6 a , 1;I«.1 1 -10P 0 .710 IN ' W11 1 0 . 0 "'lb-1N - L& ~.CI' ~.. . 04 o --1I1"6
"" "0 · 1 ~/ 1I • , ADJ m ;T-7r IlD ..... I N -OI A . .. . - ' M ·Tt<~ •• :-0..00 4 U "l n ll
~o ..o 7 " 2 .1 • , pAO . _ lOl< ' D U OOT> :i.m4ll0 l'Ji 0 40 -72 2.J
5 0 4o -f105fl , , HANDl [ . .." 28 ..80 !i0 4O- 8050

512'0 ' 1211 • , LA(oU . ' 1 1lf' 0001lAlI~ " ... 5 1 :! 0~ 12 0 0

71:!'-3~.10 • • U'Irn.' WIIftMINC 20. 00 7"'0 '3'530
7120 ~70 • , LAtoU _. Pll.I.-IIlOTAI[ ee... 7 1i'O-SJ 7 o
7 121l-61f10 • , NII"[rl "'TE ( ' 111" " l OCO' 2040e 71:" 0 "6 10 0
?! 1"0~6" 1 1 a , t.AKI.-. (lI' EIl /lln014 ,.... 71 20-6"11

7121-10"(,5 • , LABEl. , $ [111",,- NlIllN:1I "... 71 20 -64t. 5
IW !0- 3547 • , TEST t.£/ilO :;£ T 2 84 8 D 8 1l! 0-3!i47
0 3435 - 8 0001 • • &ATTUT Mi l 28480 0343~80Ul

03 41>. 0020 1 , , ,.lINt pAHtL 28400 OUIo6·-ft020 1
03 _ - 0 060.. • , S., I£I.-O, P C 1101' ) ..... 0:k1lo6 ~OOIo0 •

OJ"". -00 . 05 , , ~II£I.-O , NIl TOil 2 . .. 00 OJ.. Iot.~00l,05

03466·2471 ? , , [;11£1.-1.- , &OTTOIl U480 014_247 0 2

See introdu r tlon to thi s secuce for ordE'rinll lnfonn atio l't
·Indic.le$ fll ctory selected vaI~ 6-9
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Replaceable Pans Model3466A

Table 6-4 Mechanical and Miscellaneous Parts.
e....•.. -. Pm ..... • Onu.....

, 4040-1 126 3 Top Shell
2 219C).3666 5 A4R926 1ClOk. ohm
3 2 190-0016 3 Lock Wnher

• 5040·8058 5 Hendle/B~

5 295Q.OOO1 • He. Nut

• 4040-1278 • Zero Adjust Splice,
7 034 66·66 514 3 PC A5SenlOly; Logic fA41

• 034 66-00604 • PC Shield ITopl

• 22QO.0103 2 SCrew ; 4-40 a .25 P." Head Pmidrive
'0 03466-66578 s PC Anembly; DIsplay CA21
11 0 3466.()O201 7 Front Panel
' 2 0370.2486 5 Ke y ClIP LigM Grey IRange S witches)

0370.2625 • Key Cep Whote lPower '
037().2873 • Key Cao 0 .... Grey IFuncttOfl Switchesl
037().2917 7 Key Cao Blue lAuto)

13 5060-7456 7 Banana Jacks CJ 1. J3),. 5060-74 55 • A"",, Input F\lsenolder W2)
15 03466-24702 3 IBonom She_I. 2360-0137 0 SC,.w; 6 ·32 • 1 314
17 2 190-0918 • Lock Washer (Splitt,. 5040-7223 • Pad . Non Skid IFoot!,. 0510-0585 • Push-O n Retlliner
20 03466·00605 5 Bottom Shield
2' 504Q.6044 • Top Shel l SplICer

22 03466·66 577 • PC Assembty; Mother IA1)
23 0 3466·66 503 0 PC Assembly; Slittery IA31
2. 03435-0 1201 2 elltlery Ctllmp
25 1400- 0053 • Cllble Clem p
2. 1420-02 33 • 6V B.Uery Pllck
27 03435-001 01 s Bauet'y Deck
2. 71 2Q.61 88 0 -tip- logo
2' 236Q.0372 5 Screw; Macnine Plas1tC

6-10
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Repla ceable Parts Model 3466A

Table 6·5. Oplion DDZ Miscellaneous Parts

---,~

Ind.. Ne. -lip. Perl N.. o..criflllllll TO hili.. N.. -hp- Perl No. ~;lfIKJn Tn

1 03466·00202 Rear Panel 1 2360-0 113 Side Shield Sc rews •2 5040-7208 Top Cover 1 2680·0128 Grounding screws 1
3 5040-82 10 Side Cover 2 0360-0053 Ground ing lug 1
4 03466..()()6 12 Side Shield, left 2 2360-0 19 9 &c~ Panel Sc rews 6

4' 03466-006 13 Side Shield. Right 2 2510 ·0099 Front Panel Screws 4

5 5040-7203 Top Trim 1 2360-012 1 'rrenst orrrer SCrews 2
6 5001-0438 Side Trim 2 2360·01 19 CCnier Screw IA1 PC Boardl I
7 5020-8813 Front Freme 1 2360-0113 Bollon1 ShIeld Screws •• 03466·00201 Front Panel 1 2360-0199 Top Cover Screws 6
9 03466..()()6 1 1 Bottom Shield 1 23 60-0 3 30 Bonom Cove r Sc rews 2

10 5040-7209 Bottom Cover 1 504Q.7853 Square Plastic Wastier 4
11 5040·7201 Front Foot 2 7 120-3534 0.,,,, 1
12 14 60·1 34 5 Til, St and 2
13 504Q.7222 Rea ' Foot 2

6-12



7·1. IN7ROOUCTION.

SECTION VII

BACKDATING

Rat. 0.,.
C
D

7-8. Change #2lSerial Numbers 1116A00525 and Below)

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

7-2. This sectionof the manual has backdating-informa
tion which adapt s this manual 10 instruments with serial
numbers and serial number prefixes tower than the ones
shown on the title page. If the component values and part
numbers ill the instrument are different than shown on
the schematics and Table 6-.3 (Replaceable Parts) and arc
NOT listed in thi s section, replace with the component
value as presently shown on the schematics and listed in
the table .

.4 03466·66504
03466·00601

1
1

PC Board AssemblV: Logic
PC Shield CTop)

7-3. MANUAL CHANGES

7-4. Refer to Table '7_1 to adapt th is manual (0 in
struments with serial numbers and seri al prefixes lower
than shown on the title page. Make all the appropriate
manual changes listed opposite your instrument's serial
number. Perform these in the sequence shown in the
table.

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

Table 7·1. Manual Changes

SIIriaI PNliol"-_ Ma.......1tMtItn

17t6A00450 and Below 17rhN 13.11 .9 thN 6.4. 2. 1
1716A00525 aod Betow 17 Ihru 13.11 .9 IhN 2
t716A01582 ttw 1716A00451 171htuI3.11th.u3
I 716A01638 lhou 1716A00451 17 thnJ 13. 11 thru 4
t7 16AO1830 aM 8etow t7 IhtU 13.11 thN 5
1716A02330 and Setow 17 thru 6
17t6A02780 and Bduw 17 Ihtu 7
1716A02980 end Below 17 IhN 8
17UIA03380 lind Below 17 tt1ru 9
1716A04380 rhN 1716A01331 17rhrul0
1716A05S30 and Below 17 thN 11
1716A 11460 th.u 1716A01831 17 IhrI.I 12
1716A12147 end Below 17 thN 13
1716A1391S and Below 17th'u14
"16A14170 and 8e1ow 17 Ih.u 15
1716A17005 end 8elow 17.16
1716A18810 and Below 17

7·6. Change#1lSerial Numbers 1716A00450 and Belowl

7·7. Table 6.3 (Replaceable Paris) and Table 6-4
(MiscellancQus PariS) Changes. Change the following in
the tables.

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

Table 1-2. Changes in Table 6·3 IChange #21

C
Alt. On. ... Plitt II...... D

-~
A1Cl1S 0180-0374 3 Change 10 1o,.F 20V Capacitol
A1CA113 19010040 1 Delete (\;ode
AlCA11S 1901-0040 1 Delete Diode
A1Ql05 1855-0270 0 Delele JFET
A1QI07 1855-0270 0 Ol!letc JFET
A1Ql06 18550308 5 Add Dual JFU ON 324
AlAI 1 I 0698 ·31 36 D Change to l7.8k I '*' AeIll$tO.
A1AI13 0757·0472 • Change to 200k 10,;, Aesi$tOI
A1A118" 0698·0017 0 Delete 931k I'll:. Aesi5tOl
AlAI 20° 06980077 0 Oetele 9J.lk 1% Resistol
A1R159 0698-8768 2 Delete 100 ohm 1I2W ResiSlOt
AIR207 0757·0288 1 Delele 9 .09k 1% Ae"uol
AIR30S 0757·0471 • Change to 182k t% Aesiator
AIR307 0698 3226 7 DeI"te 6 .94k I'll. Resiatof
A1RT300 0839·0026 9 Delelll Thefmislo r

7·10. Schematic 1 Changes. Delete RI59 from (he col
lector of QI04 and connect the cottccror [0 CRln, as
shown in Figure 7·1.

7·]]. Schematic 2 Changes, Do the following changes
on the schematic.

a. Change QIOS and QI07 10 a dual FET QI06.

b. Delete Rlt8· and RI20*.

c. Change the current source (QI03) circuitry in the
lnput amplifier as shown in Figure 7~1.

7~12. Schemalic 3 Changes. Do the following changes
on the schematic.

7-1
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Backdating

CR122.,

SQ-£MATIC 1 o-tANGE

A113
200K

L ens
T' 10

-•103
I....

""AU5 AUI
499K 17 .81<

-7V

Model 3466A

5O-IEMA.TIC 2 Q-WoGE

e

n~3
~

R305
1821<

R203
200K

3 +
0200 •

SQ-lEMATIC 3 c:HAt-(;ES

Figure 7·1. Schematics 1, 2. and 3 Changes lChange #2)

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

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

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

7·14. Change #3 ISerial Numbers 1716AOI5BO \0
1716A00451)

1-15. Table 6-3 (Replaceable Parts) Changes. Delete
A4C908 and A4R970 from the table.

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

NOTE

Change #3 may not be necessary in some in
struments since they have been changed /0 the
circuitry presently sho wn on the schematic.

a. Change the supply voltage on R944, R946, and
R948 from + 7V 10 VDISP.

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

7-2

7·17. Change #4 (Serial Numbers 1716A01638 to
1716A00451)

1-18. Table 6-3 (Replaceable I'arb) and Table 64
(Miscdl.llWflus ('Otrls) ClmnJ:t'!'ii. C hange the pari number
of the shield on the AI Assembly to 03466-00603 (CD
is 3).

7·19. Chanse #5lSerial Numbers 1716A01830 and Below)

7·20. Tallie 6-3 (Replaceable Partsl ~nd Table 6-4
CMisnUanCflus I'arls) Changes, Change the following in
the tables.

C
Ref. On. ·hp· Pm NlIII1bar 0 OrKriptioll

A 1 03466·66 501 8 PC Ass llmbly : Mother
A2 03466 66 502 9 PC Assembly : Display

7-21. Change #6ISerial Numbers 1716A02330 andBalow)

7-22. Table 6-3 (Replaceable Patts) Bnd Table 6-4
(Mecettaneous Pansl Chanaes. Change the part number
of the bott om shield (that sits on the bott om shell) 10
03466-00602 (CD is 2). If the bott om shell is replaced,
use the shield presently listed in Tables 6-3 and 6-4.



Model 3466A

2 4 • 6 7 •

Backdat ing

A

B

c

D

E

F

G

H

J

K

J
"

o

AI
0 34 66 -6 6501

-",~'- · ·lJ.· -
- . rn-

--"6"'-- --_~-

_....
Figure 7·2. Component locator for Changes #2. 7. and 16

1·23. Change #1 (Serial Numbers 1716A02180 and 8elow)
V OX9'

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

AtU400 can be replaced with the op a mp part number
presently listed in Table 6-3 (1826-0561). If the pan
num ber in the table is used. remove C404 from the U400
circuitry.

10

, ,
"D Q NC

U904

u • ..
e

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

........
AI U'OO
A.1C404

1828.0418
0 160-2199

,
D

9
2

........
Change to 115KLM308H Op Amp
A.dd :.lOP: eoov CapllC<IO'
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Backdating

7-25. Schematic 3 Changes. Add a 30pF capacitor bet
ween pins I and 8 of U400.

7·26. Component Locator, Use component locator
shown in Figure 7·2. Capacitor C404 is located near
U4()().

Modd 3466A

7·37. Change #12 ISerial Number 1716A11460 to
1716A018311

7-38. Table 6.3 (Replaceable Parts) and Table 64
(Misttllaneous Parts) Changes. Change the following
in the rabies.

7·27. Change #8lSeriol Numbers 1716AOZ980 and Belowl
Dncriptioll

7·28. Table 6.3 (Replaceable Parts) Changes. Delete
RU9· (15k ohms; 0757-0427) from the table .

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

I UIOZ

"..,---- -- .., ,, ,, ,
1----- --+'" "+

"""OF' ----'

Fillure 7·4. Schematic 2 Changes IChange #8)

7030. Change #9lSeriol Numbers 1716A03380 andBelowl

'·31. Table 6.3 (Rcplattable Parts) Changes. Change the
following in the table .

,
1Wf. 0... lip. PlOt ._.... 0

A1Cl0l 0160·4560 5 Change 10 62pF Capacitor
A I C I 0 2 0 12 1-0 128 I Ch" nge lo 1.4 -9.2pFV8I, Capacitor

A 1 03466·66516 5 Change PC Assembly: Mothat'
A2 03466-66517 6 Change PC Assembly: Displlly

7·39. Change #13 ISeriel Numbers 1716A12147 end
Below)

7-40. Table 6--J (Replauab!e Parts) Changes. Change the
following in the table .

C
RIll. D... ·h,. 'lilt lillmb" 0 o.l~riptiotI

A1Ot01 1855·0222 2 Ct'lange to FET Dual DN1402
AIRtOl 0698· 3158 • Change to 23.7k .01 Resistor
A1R103 0698·3156 • Change to 2 3.7k .0 1 Resistor
AIAlll 0698-44 79 • Change to 14k .0 1 Aesistor
A1A152 2100·3502 9 Change to 200 V• . ResistOf

If AIQIOI is replaced, use the part number (1855-0449)
presently listed in Table 6~3 . If the pan number in the
table is used, change RIOI, RI03, Rill , and RI52 to the
part numbers and values presently listed in (he table and
Schematic 2 (37.4k for R101, RI03, and Rill, and 500
for RI52).

7-41. SchenUllic 112 Changes. Do the following changes.

........
7-32. Schematic 1 Changes. Change ClOt to 62pF and
CI02 '0 1.4·9.2pF.

7·33. Change #10 (Serial Numbers 1716A04380 to
1716A013311

AtOt
Rl03
Rllt
R152

23,7k
23 .7k,.,
200

7-34. Table 6--3 (Replaceable Parts) Changes. Add
sockets X90I, X905, X906, and X911, part number
1200-0474, to the table . The part number ofthe sockets
is 12()().0474 (CD is 9). These sockets are used for U90I,
U90S, U906 and U911,

7·35. Chenge #11 (Serial Numbers 1716A05530 and
Below)

7-36. Table 6-3 (Replaceable Part") and Schemettc 1
ChanRI$. Change the part number of AIKIOO to
0490-1136, and delete AICIJ7 and RI21. AIKIOO can
be replaced with the relay part number presently listed
in Table 6·) (0490-1247). If the part number in the table
is used, add CII7 and RI21 as shown on Schematic 2
(use component locator presently in the manual to locate
CII7 and RI21).

7-4

7-42. Change #14 (Ser;al Numbers 1716A13915 and
Belo"')

7-43. Table 6-3 (Replaceable Par's) and Schematlc 4
Changes. Delete connector P904 from the table and
Schemat ic 4. Use component locator in Figure 7-5.

7·44. Chenge #15 (Serial Numbers 1716A14170 and
Below!

7-45. Table 6-3 (Replaetablc Parts) Cuanges, Change the
following in the table.

C
1I.t. Du. ·h,. Plrt Ii ....bt!r 0 Descfiplion

Al U300 1826·0421 Change to rc RMS AD536
A1R10B 0698-4470 ChBng e 10 6 .9Bk .0 1 Resistof
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SCHEMATIC 2 Q-lANGE

7-48. Table 6-3 (Replaceable Parts) Changes. Delete
AIR727 and RI28 from the table .

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

DC
FRC>4 55 lFlI

7-49. Schematlc 2 Changes, Delete R128 resistor con
nected to pin 9 of switch 55 and connect the pin to UI02
pin 21.

7-47. Change #16 ISer;.1 Numhers 1716A17DD5 .nd
Belowl

AIU)OO C'In be replaced with the RMS convener pan
number presently listed in Table 6-3 (1826-0935). If the
part number in the table is used. change RI08 to the part
number and value presently listed in the table and
Schematic 3 (4.99k).

U700

•

,""0BO .6,..."V~I I...---------

SQ-fEMATIC 5 a-w-a

Figure 1·6. Schematics 2 and 5 Changes (Change #161

7·50. Schematic 5 Chan~es. Delete R727 between pin 8
of U700 and R710and connect pin 8 to R71O. as shown
in Figure 7-6.

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

7·52. Change #17 ISeri.1 Numbers 1716A1881D end
Below)

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

A4
03466-66514

Figure 7·5. Component locator for Change #14

.... DoL

A1C200
A1C204
AIC210
Al R659
Al R660
AIFlJOS

0160-2265
0160-2257
0160·2236
0157-0346
2100·3383
0696·3243

e
D Dncripti...

3 Add 22pF SOOV ~.eilor

3 C~ to 10pt SOOV Capacilo<
8 Add IpF Capaeltor
2 Dell!tl! 10 .01 I,aw ~$fSl0'

4 Delete 50 .10 1I2w Va' . Rl!soslo,
a Change to 1781< .01 1!6W RelostO'

'·s



Backdating

7·54. Schmtalk t Changes. Delete R659 and poten
tiometer R660 connected across R658.

7-55. Schmtalic J Changes. Do the follo.....ing changes.

a. Change the value of R305 to l18k ohms.

b. Add C210· (lpF) capacitor between pins 2 and 6
of U200.

Modcll466A

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

d. Change C204 10 IOpF.

7·56. Componenl Locator. Use component locator in
Figure 7-7.

A

B

c

o

E

F

G

H

J

K

t 2 3

o

4

; : ;

"',

5

o

6 7

, ,
:.n05:, ,

""
• u

-Fl7ll - -Rm-

B

I«)l'[; .lLL fLVl llG LULlS .oFIE
"l'(JTE UlJ IN..ESS OM"*'ISE......,

figure 7·7. Component teeator fDr Change #17
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B·l. INTRODUCTION

SECTION VIII

SERVICE

c. Sehernatlcs

842. This section contains the Muhimcter theory of
operation and troubleshooting information. Also in
cluded are block diagrams. simplilied schematics and
complete Multimcter schematics.

8-3. Section VIII is separated as follows:

a. Theory of Operation

I. Block Diagram and Simplified Theory
2. Detailed Theory

b. Troublesheotleg

I. Equipment Requi red
2. Instrument Disassembly
3. General Troubleshooting Information
4. Failure Isolation
S. Power Supplies Troubleshooting
6. Internal .Clock Troubleshooting
7. Function and Range Select Troubleshooting
8. Digital Troubleshooting
9. DC Troubleshooting

10. Ohms Troubleshooting
II. /\C Troubleshooting

I . logic Interface Block Diagram
2. Simplified Analog Schematic
3. Input Switching Schematic (Schematic I)
4. Ohm s Current Source and Input Amplifier

Schematic (Schematic 2).
S. Post Amplifier, TRMS Convener. and Analog

to Digital Convener Schematic (Schematic 3)
6. Logic and Display Schemat ic (Schematic 4)
7. Power Supply and Charger Schematic

(Schematic S)

B-4. THEORY OF OPERATION

8·5. Block Diagram and Simplified Theory

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

8-7. Power Supplies. The power suppl y provides de
voltage of +7V. - 7V, -2.6V and +6.3V (Vmsp) to
the Mulrlmetcr circuit ry. The + SV reference supply is
derived from the + 7V and -7V supplies.

,0>---11

I ·"~"~ I_.-

I ~",,~

_ 0<> 10 1)(;< 1",
to'N(..n " Ul<",," '50 0"0

Figure 8·1. Simplified Block Diagram

8-1
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8-20. The same secondary (pin 6 and 10)is full-wave rec
tified thru CR70S and CR706 and filtered bv C70S 10
provide an unregulated -12V to the -7V regulator. The
-7V regulator consists of U70l, Q702, and the associated
components. The non-Inverting input (pin 3) to OP Amp
U701 is grounded . Therefore, the OP Amp will attempt
to provide sufficient drive current to the series regulator
(Q702). so that the voltage 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.

ac secondary voltage from pins 6 and 10of transformer
noois 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 2C line
voltage is connected and is irrespective of the power
switch (51) .

S.9. Input S,,"'itching. 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).

8·8. Balter)' Char~cr. The battery charger consists of a
three cell rechargeable battery, a current limited charger
circuit and a digitally controlled dc to de converter. The
banery charger circuitry operates whenever ac line voltage
is connected.

8·11. Post Amplifi~r. Ac and dc voltages are amplified
by the post amplifier. The gain is xl or xl0 and is selected
by MOS FET switches. The switching is controlled by the
manual range switches or by the com roller (UOO7).

8-13. AC Converter. The AC Converter is a True RMS
detector used in ac voltage, de + ac voltage, ac current
and de + ac current measurements. The output of the
AC Converter is a de voltage equal to the True RMS value
of the input voltage. In the ac current and de + 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.

S.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.

8-10. 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 (UOO7) or by the
manual range switches.

8-14. Curren I Shunts. The current shunts are used for
ac, de Of de + ac current measurements. The voltage
drop across the shunt resistors is the input voltage to the
input amplifier in the milliamps functions.

S.IS. Analog 10 Digital ConvCfter. The analog to digital
converter uses the dual slope integration technique to
translate analog input signals into digital timing pulses.

8-16. Conlrol 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 segment drive voltages to operate
the display.

8·11. Displa)<. 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 S. The

8·2

8-21. The ac secondary voltage from pin 7 and 9 ofT700
is full-wave rectified by CR702 and CR701 and filtered
by 001 to provide an unregulated + 8V to the V BAT
regulation Q802 or Q701 for option 001 instruments
(JM700 installed).

NOTE

Battery voltage (VBArJ will vary between
+.s.6V and 6..sV depending on the charge
status of the battery. The display voltage
Voss» is equat to VBAT when SI is ON.

8-22. The -2.6V (Vsun) supply is derived from the
-7V regulated supply thru resistive dividers R714 and
R7IS. The VSUB supply is the black gate bias supply to
the substrates of UI02 (Input Hybrid), U402 (Integrator
Hybrid) and U907 (Controller). This supply by itself is
not regulated and is therefore, load sensitivewhich is an
aid in trouble isolation.

8·24. SV Reference Suppl)'. Refer to Figure 8-3 and
schematic number 3. The SV 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 O P Amp is used to provide a low output
voltage source impedance and a virtual ground between
R616 and Ho IN as shown in Figure 8·3. The voltage drop

. across the two resistors (Ho616) a nd RH,j) is set by the
reference diode to 6 .95V. l f the junct ion between R1N
and R6 16 is ground and if R616 is a fixed resistance
(42.2K). R1N can be .adjuoited to di,'ide the 6.9SV
reference voltage into 1.95V across R1N (negative with
respect to ground) and 5V across R616. The result is + 5V
reference ~uppl)' that has a low source impedance and is
as stable as the reference diode.

S-2S . T ill.' course R1N adiusuucnt h. done a t the facto ry
a nd unless Ihe re ference diode (CR600) is replaced Or
some o ther major repair is performed, R602 will be suf
flcicn t 10 adjust the reference supply. It sho uld a lso be
noted that the refe rence value, SV, is not the crit ica l
parameter for this adjustment. The adj ustment (R602)
is made to establish a refe rence voltage that will allow
the integrator and con trol logic 10 output a 19.000V
display with 19V connected to Mulrimeter inpu t ter
minals. This procedure is explained further in Section V,
adjustment CO
8--26. The value o f R618 is selected to match t he im
pedance of the resistive divider on the inverting (-)
terminal of U600. This will balance OUt bias currents in
the OP Amp.

8-21. Bauer)' Charger and Converter, Refer to schematic
number 5. The battery charger and converter circuitry is
located on the A3 PC board . This circui try has four basic
modes of operation:

Mode No . I-AC with Multimc ter OFF.
Mode No. 2- AC with Multimcter ON .
Mode No. 3-Bau ery charged with Mult imeter ON.
Mod e No.4-Low Batter y with Mu himeter ON.

B-lB. MOD£ NO. J. In Mode No. I lAC with
Mulrimerer OFF>, the bat tery charger is operating a t the
las/ charge rate (SOOmA max) . Figure 8-4 sho ws the
simplified schematic of the battery charger circu it. The
converter is not operating du ring th is mode.

8·29 . The + 7V supply is divided across R806. R818,
R805, and CRS06 thru 810 to pro vide a reference voltage
of approximately 4.3V to the OP Amp regu lator
(U80tA). This reference vclregc is adjustable by R81S.
CR806 thru 810 are used as temperat ure sensors in the
charger reference divider. The diodes have a negative
temperatu re coefficient, which causes the reference
voltage 10 be slightly more pos it ive when the Mulrimcrcr
is co ld than when it has warmed up. Consequently the
cha rge current is also slightly greater when the Muhimctcr
is cold.

8-30. A voltage directly proportional to the ba ttery
voltage is monitored at the non-invert ing (+) node of
U801A . If this voltage is less than [he charge reference
voltage (U80 1A inverting node), the OP Amp will output
an error ,,'0I138e. This error voltage will increase the dnve
to Q801 and Q802 which increases the charge current to
the battery. By increasing the current thru the internal
resistance of the battery, the voltage drop across the bat 
tery is increased; and the proportional voltage that is fed
back to the non-inverting node of UBO IA is a lso
Increased. This loop will remain active until the non
inverting node vo ltage of USO IA is equal to the reference
voltage at the inve rting node.

8·3 1. R811, USO IB and the associat ed resisto rs comprise
a current limiting circu it for the battery charger. This cir
cuit will decrease the charger reference voltage at U801A
if the current thru R811 exceeds a ppro ximately 500mA.
AI SOOmA the volt age dro p across RBII is I3SmV. This
voltage is monitored at the inverting input ( - ) of Op

8·J
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Amp USOIB. The reference for USOtB is I34mV which
is der ived by dividing 7V acr oss R814and R813. If the
vo ltage at the inverting input is more pos itive th an the
voltage of the reference, the OP Amp will output a
negative error voltage.

Model 3466"

8-32. The negative error voltage must be sufficient 10 for
ward bias CRSOI before it will effect the charger reference
voltage. Therefore. if the pclaruy of the USOIB out put.
voltage is poshi ve: as would be the case if its inverting
mode voltage was lessthan 134mV, CRSOI would remain
back biased .
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Figulll 8·4. Battery Charger
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8-33. With a negative error voltage output from UBO IBt

the charger reference voltage is made less positive which
decreases the baucry charge voltage and current. This
decreases the voltage drop across R811 which is the
voltage at this inverting input of UBO IB. This loop will
remain active until the output voltage of USOI B (cathode
of CR801) is more positive than the charger reference
voltage (anode) of CRSO I.

8-34. MODE NO. 2. Mode No.2 (AC with Multimeter
ON) is similar to Mode No. I. Again. the converter is
not operating and the banerlcs are being cha rged. The
baue ry charging current. however. is limited to JOOmA
max. instead of SOOmA. This is accomplished byconnect
ing the banery charge voltage thru R81Sand R810 to the
charge current sensor (R811)as shown in Figure 8-4. This
biases the inverting node of USCIB at approximately
SSmV. The voltage drop across R811 need only be an ad
ditional 80mV to surpass the reference voltage on U801B
(SSmV + SOmV = IJSmV). An 80mVdrop across R811
corresponds to approximately 300mA of charge current.

Service

8-35. MODE NO. 3_ In Mode No.3 (Ballery Charged
with Multimeter ON). the ac line voltage is disconnected.
the banery charger is not operating and the Converter
is supplying +12Vand -12V to the +7Vand - 7V
regulators of (he power supply (AI PC board).

8~J6. Three conditions must be met in order to turn the
converter on as sho.....n in Figure 8-S. The Power switch
(51) must be on. the bauery must be charged above S.6V
and the ac line voltage must be disconnected.

8-37. Input ® is the battery voltage (VBAT) con
nected thru 51 to U802 pins 3. 4, and S. Input @ is
the output of U80IA as shown in Figure 8-6. This low
battery indicator circuit uses many of the same corn
poncms as used in Mode No. I. The reference voltage
at the inverting node o f U80 lA was approximately 4.3V
in Mode No. I and No.2. In Mode No.3. Q803 is turned
on at TI by the converter control output. This isassum
ing tha t the batte ry is charged. With Q803 turned ON,
CR806thru 810 arc effectivelyshorted out . This changes
the reference voltage for U80lA (-) to approximately
3AY.

TRUTtl TA8L£ C@) Hl'SI OIll _ "' t,

• • , • 1.0 - 51 OFF ."
0 0 0 0
0 0 , 0
0 , 0 0 ",
0 , , 0

@ I'll' BATTERY Ot ARGEI.'

M.0~l.O.t,.OW BATTERY, 0 0 0
0 0 c"'" ' 0, , •, , 0 , ® HI' N;. CQt.lvERTEO "'

~.~, , , 0 C"" "'1' CO/iVERTER ONl.O.AC OISCCJN1,£CTED c @)

-.--d
"" '1VO I

_ ... - 1 ..

t.O 'OV (01

figure B·5. Cc:Inverter Cc:Introl logic
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rCOMf'MlAflii?

.." ~

~
r.> tiI.8AfTER'r CtlARGEO MOllE No. 3
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8·47. Analog Theory of Operation

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

8-49. The vottage at the input to the A to 0 Converter
@ needs to stay within the limits of - 1.9999Vdc 10

+ J.9999Vdc to avoid selling the Mullimeter display to
an overload (Ol) cond ition. The input voltage

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

8-S0. 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.

S.SI. In the 20mVand 200mv ranges, KIOO is closedand
the input amplifier is operated non-inverting. This
reverses the polarity of (he input voltage to the A 10 D
Converter @

8-53. In the AC Voltmeter configuration the output of
the Post Amplifier @ is the input to the True RM5
Converter. This signal will be ac in the ac volts or ac
milliamps function . However, in the dc + ac volts or de
+ ac milliamps function the voltage at @ may be
acv, dcv, or a combination of both.

8-52. AC Voltmeter. 111e AC Voltmeter circuit con
figuration is shown in the Analog Simplified Schematic
(Figure 8-16). Figure 8·11 shows the gain configura tion
for each of the five ac ranges.

Manually ranged. The current function (del, act, and del
+ ad) are manually range only. S8 thru 512 are used
to select the correct current shunt for the five current
ranges.

Table 8·1 Function Code.
C.d.

,...... ". ". .Nt

DCV 152) 1 1 0
/l,CV 1531 1 0 1
DCV + ACV 152 and 531 1 0 1
DCI 1541 1 0 0
ACIlS51 0 0 0
DC ... ACl 154 and 551 0 0 0
0156) 1 1 1

"'",...,. 'OB '"'' "" ....
2QmV (571 0 1 0 1
20<lmV (Sal 0 0 0 1
2V 159) 1 0 0 I
20V (5101 1 I 0 1
200V (5111 1 1 1 1
1200V 15121 0 1 1 1
2OMO 1513) 0 0 1 1
Auto (514) Open Open Open 0

8--44. Input Swi'chioR. The input switches are separated
into two groups - Function (52 thru 56) and Range (57
thru 514). The function switches provide correct paths
for the input signals to the analog circuitry and at the
same time output a three line funct ion code which pro
grams the Digital Control Ie (U907). the Input Hybrid
(ViOl), and the Integrator Hybrid (U402). The simplified
analog schematic (Figure 8·16) shows the input switching
configuration for each function . Table 8-1 shows the three
line function codes for each of the seven Muhimeter
functions.

8-4S. The range switches (S'r rbru 513) output a three line
range code to U902. UI02, and U402 when the AUTO
(514) switch is not depressed. If (514) is depressed, 57
thru SI3 are open and the range code information then
comes from the ComrollC (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.

lable 8·2. Range Codes

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

MAMJAL ISl4 OFFI AUTO 1514 ONI

I '="" I
FftOM S1-SIS{ ~-} ..

........."
Figure 8·9. Range Code Logic Interface
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8-54. U300 is the Tr ue RMS Co nverter. The outp ut
(pin 6) is a de vchage equa l 10 the true rms value of the
input (pin 1). If the input signal was composed of 1 Vac
superimposed on I vee, the output would be 1.414 Vdc
which becomes the run-up voltage Cor the A to D
Converter.

NOTE

In some instruments, UJOO is replaced with
a plug-in PC ass~mb/y (AJ) whiC'h performs
the same baste function as UJOO.

8-8

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

8·56. USOO functions as a low impedance voltage source
to Rn.r. It outputs 1 volt in the 2Ul thru 2OMO ranges
and .5V in the 200 and 2000 ranges. This output voltage
is dropped across Rrd to a virtual ground provided by
the Input Amplifier ( -). The resultant current is the cur
rent thru the unknown resistance (R,.). Figure 8-13 fur
ther simplifiers the gain configuration combining the
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Model 346M

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

S-S7. 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 RIS8 to the + 7V power supply . A
positive voltage turns on Ql04 and is dropped across
QI02 to the 17V power supply.

8-S8. The Ohm's Null circuit is enabled in the 20n and
2000 ranges. 0400 is a current source that is adjustable
by R926(Front Panel). With the ohms test leads shorted,
the voltage drop across the test lead can be nulled by ad
justing R926 in the 200 and 200n ranges.

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

8-60. Amd02 to Di2ilal Converter (A to I) Con
veeterl, The A to 0 Converter converts de vohage into
a proportional timer control signal. This circuit consists
of an Integrator (U400), a Slope Amplifier (U404).a com
parter (U406), and an Auto Zero Loop.

8-61. There are four basic conditions
( 0 0 0 0 ) for a complete measurement
cycle as shown in Figure 8-14. These conditions exist for
each of the seven Multimeter functions.

8-62. During Auto Zero <D .fhe 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 <D
8-10

8-63. At the beginning of run-up CD a dc voltage pro
potional to the Muhimeter input is applied across one of
the run-up resistors (depending on the Muhimeter 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 milliseconds. At the
end of run-up the run-up voltage is disconnected from
the run-up resistor. There is now a 1.6 millisecond hold
or settling time 0 before run-down is initiated .
During this time the Controller senses the polarity of the
Integrator output and selects the: proper run-down cur
rent . If the integrator output is positive at the end of
run-up. QH I and QH2 will be dosed during run-down.
If the integrator Output is ncganvc QI-II and QH2 will
be open.

8-65. Run-down 0 time may vary from zero to 200
milliseconds depending on the charge buill up on C402
during run-up . During run-down the discharge rate of
C402 is fixed (fixed slope). Therefore, the greater the
charge on C402 (positive or negative). the longer the
discharge time. This conversion method from voltage to
time is called Dual Slope Integralion. 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 de voltage at the input to the
A 10 0 Convener. This time is processed by the Con
troller along with the range and function informalion that
is already established. to become the Multimctcr display
readout.

8-66. The Slope Amplifier and Comparator amplify the
output of the Integrator by a factor of X22S000. This
provides a veryaccurate zero crossingdetector. If the OUI

put of the Integrator is positive during run-up, the
Comparator output will be positive.This voltage is sensed
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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. ConlOillcr and I .o~ic Interface. Refer to schematic
No.4 U907 functions as an Algorithmic State Machine
(ASM) controller. II controls the t>.10S FET switching on
the Input and Integrator Hybrids. U907 outputs drive
signals for the four 1110.../ signlflcanr display digits. The
least significant dieit (I .SOl is driven by a separate counter
and drive circuit . Figure 8·15 is a block diagram of the
Controller and Logic lrncrfacc.

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

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

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

Also, at the end of the comparator delay, the information
on the LSD clock is latched into U91S for the same reason
- 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 Infer
medon. The paragraphs are separated as follows:

Equipment Required - paragraph 8-74
Instrument Disassernbly . paragraph 8-76
General Troubleshooting Information - paragraph 8-78
Failure Isolation - paragraph 8-80
Power Supplies Troubleshooting - paragraph 8-85
Imernal Clock Troubleshooting - paragraph 8-94
Function and Range Select Troubleshooting

paragraph 8-%
Digital Troubleshooting - paragraph 8-100
DC Troubleshooting - paragraph 8-106
Ohms Troubleshooting - paragraph 8-113
AC Troubleshooting - paragraph 8-121

Wear clean cotton gloves when working on
thecircuit boards orswitches. Con/amino/ion
from finger prints on high impedance points
may degrade the performance ofthe J466A .
Nylon gloves should not be worn due /0 the
possibility oj static charge buildup.

8·11
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The hybrid circuits in the J466A may be per
mamently damaged by static discharge from
a hand or tool when the instrument is
disassembled. Follow thefallowing procedure
to prevent possible damage.

J. Ground the hand k'hUe disassembling
the 3466A . Conductive wristbands (-hp- Port
N o. 00970-67900) are avaitabte for this pur
pose. II is also suggested to use ana-static
bench and floor mots.

2. Attach the J466A COM terminal to
earth ground. Touch all tools to earth ground
to remove static charges be/ore using them on
the instrument.

c. Carefully return the 3466A to the upnght position
with the front panel facing yo u.

NOTE

The Battery Charger Assembly is located in
the top shell assembly and is connected to the
main printed circuit assembly by a 9 lead
cable. To avoid possible damage to the cable,
remove the top shell slo wly.

NOTE

1fthe battery cable is disconnected, the J466A
",ill not operate unless JM700 is installed (see
paragraph 8-8 7, step f-J).

d. Remove the tOP shell vertically and place it at the
righr of the bottom assembl y in a n Inverted position. If
the battery and banery cha rger circuitry is installed , make
sure the top shell is not lifted up 100 high .

J . Use a soldering iron with a grounded tip.

8·74. Equipment Required

8-75. The required equ ipment to troubleshoot the 3466A
is listed in Ta ble 8-3. If the recommended equipment is
nOI avai la ble, use subs titutes that meet the requ ired
characteristics.

e. Locate and remove the A4 Assembly' s (Logic
Board) four mounting screws. Then locate and remove
the A2 Assembly's (Displa y Board) mou nting screw.

f. Lift up and remove both sections of plug P902 (on
A4 Assembly). Then remove both the A4 and A2
Assembli es without disconnecting them from each other.

8·76. Instrument Disassembly

8-77. Do the follo wing :

a. Disconnect the 3466A's power cord and tum the
instrument off.

g. Place the A4 and A2 Assembl ies to the lefl of the
3466A with the d isplay facing yo u.

h. Connect the Service Cable (03466-61601) from JI02
(on Al Assembly) to J 902 (on A4 Assembly).

8·78. General Troubleshooting Information

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

8-79. Defore trou bleshooting the 3466A, check the
following:

Table 83 Equipment Required. .
l",ullment TJPII RequoirM CtlerllCtntln f\llnnImen4M MDdeI

DC Voltag e Standa rd Output: t9mV 10 toooV Syslron Donner
Accuracy : %0.02% Model M107

AC Calibrator lHigh Output: 190mV to 100V Fluke Model
Voltage Amplifier Frequency: 200Hz to 100kHz 5200A/52 t 5A

Accura cy: ± O.t % (mid bandl

Oscilloscope Bandwidth: dc '0 100MHz ·hp- Model 174 t A
Input: .005V to 5V ac/dc
Storage Capabilily

Digital Multimeler ACCUrilcy: %.01 % -hp- Model 3468A
Input Resistance: 10M ohms

ResistOf Ottcade Box Resislors: 1 ohm 101M ohms Gene rill Radio
Accuracy: %0.005% Model GR1433·H

DC Power Supply Out put Vollage: 0 to 20V -bp- Model 6294A
Output Current: 0 to 2A

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

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

c. Before troubleshooting any at or ohms failures,
make sure the de volts function is operating correctly.
Troubleshoot and repair the de volts function first .

d. Make sure a nylon screw is used in the center of
Ihe top shield to prevent shorting the A4 assembly.

S·SO. Failure Isolation

8-81. General. Unless the 3466A failure is obvious (e.g.,
a blank display), make sure the instrument is calibrated
before doing any troubleshooting (do the Performance
Test in Section IV of the manual). Also. since most
troubleshooting requires the instrument disassembly, go
to paragraph 8-76 for the disassembly procedure.

8·82. The 3466A can have two types of failures: Digital
and Analog. The Digital Failures can be caused by a
defective power supply, the Controller, A ID Converter,
or associated circuitry. The Analog Failures are most
likely caused by the Input or Post Amplifiers, range and
function switches, and associated circuitry. Analog
Failures can also be caused by a defective power supply
and the digital circuitry (Controller, AID Converter,
crc.). Make sure the power supplies and Cent roller are
good before trouble..h(l(lting the instrument . Go 10
paragraph 8·8S to check the supplies, and paragraph
8-100 to check the Controller and AID Converter. 11 is
also n good idea 1(1 check the 34fi6A's internal clock
operation (see paragraph 8·94).

8·83. Ui~ilat failures. The Digital Failures are as
follows:

a. Blank Disphl)' - 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 lor Annunciators Inoperative - If all
the displays and annunciators are inoperative (off or on),
the most likely cause is the Controller (U907) and
assodared circuitry (see previous step) . If some of the
displays and annunciators are inoperative, lise an
oscilloscope to check and make sure the display or an
nunciators receive the correct drive signals (i.e ., control
lines are toggling; sec Schematic 4). If the lines are tog
gling, Ify replacing the appropriate display and/or an
nunciators. If still inoperative, go to paragraph 8·100
(Digital Troubleshooting) for further isolation.

t. AUlonnging Inoperative - The most likely cause
is the Controller (U907). If, however, the failure is noted

Service

only ncar the automnge limits (19999), the A ID Con
verter may be defective. Go to paragraph 8-IOS (AID
Converter Troubleshooting) for troubleshooting.

S.84. Analog Failures. Analog Failures consists of
Overload, Constant Zero, Floating. Inaccurate, or Noisy
Readings. These failures can be on some or all ranges.
and/or on some or all functions. Other analog failure s
include common-mode rejection and input impedance
failures. The failures are explained as follows:

NOTE

A Floating Reading is when the J466A
displays what appears to be a normal reading
(with no input applied), that is other than zero
volts, which does not change after on input
is opplieclto the Muhlmeter.

a••'allures on All Ranges and All Funetlons - 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 iD
Converter or Controller U907). Go 10 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. Faitures on All Ranges in the DC Vol(s and lor DC
Current Funetlons - These failures can be caused by the
Input and/or Post Amplifiers, or if the Incorrect func
tion is selected by the Controller. If only the Clc current
function is inoperative, try replacing the current fuse first.
Then go to paragraph 8-96 to determine if the correct
function is selected. If the correct function is selected,
go to paragraph 8·106 (DC Troubleshooting) for
troubleshooting.

e••'allures on All Ranges in Ihe Ohms funclion 
Make sure the de volts function is operating correctly
before troubleshooting the ohms function. If the de 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 10 determine if the correct function is selected
and then go to paragraph 8-113 (Ohms Troubleshooting)
for troubleshooting.

d. Failures on All Ranges in the AC Volts andlor AC
Current fundions - Make sure the dc volts function is
operating correctly before troubleshooting the nc
volts/current functions. If the de volts function is good,
ec 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.

8-13
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e, Failu"s on Somr Rangrs in Somr or All
FUlKlions- These failures can be caused by defective
ran ge o r function switches. the Controller. or the Input
and/or Post Amplifiers. First go to paragraph 8-96 to
determine if the switches are good. Tben go 10 paragraph
8-106,8- 113. or 8-121 if the fa ilures art noted in the de
volt s or de current, oh ms. or ac volts or ec current func
tions. respectively.

f . [npul Impedance FaDure - 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 aboverange. Check for a shorted KIOO and make
sure the relay is not turning o n QIOO and associated cir
cuitry (see Schematic 2).

g. Common-Mode Rrj«1ion Fauure - Make sure the
spr ing at the bottom of the Al assembly makes goodcon
tact with the bottom shield. Also make sure there is a
good connection between the power transformer frame
and earth ground. Tighten the screws, if necessary.

8·85. Power Supplies Troubleshooting

8-86. Unless otherwise noted, refer to Schematic 5 for
the following troubleshooting information. The 3466A
has three regulated power supplies, +7V, -7V, and
- 2.6V, and a + 6.3V battery suppl y. The regulated sup
plies arc developed by the T 15V and - I'V Unregulated
supplies (when ac power is connected to the 3466A) or
by the + 12V and -I2V Unregulated supplies (during
ba ttery operation). The + 12V and -12V supplies art
developed by the Battery Charger Assembly (A3).

8-87. Use the test Digital Muhimeter and rest oscilloscope
to check and troubleshoot the power supplies and Bat
tcry Charger Assembly. Check the power supply voltages
at the +7, - 7, and - 2.6 pads with both ac powercon
ncctcd and disconnected from the 3466A. Check the sup
plies as shown in Table 8-4. Make sure the instrument
is turned on when checking the supplies. The power sup
plies failur", are as follows:

Table 8-4. Power Supply Voltages

Y.-t PM .......
.7V +6.9V to + 7 .1 V
- 7v -6.9V 10 - 7 . I V
- 2.5V - 2.3V I0 - 2 .7V
+6.3 V + 5 .6V 10 + 7.2V

a. All Supplirs Fail wUh AC Power Dlscon
nected, Troubleshoot the Battery Cholrger (A3) Assembly
(go to paragraph 8-88).

b. All Supplirs Fail wilh AC Power Connected or
Dbcennected, 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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I . With 3C power connected to the 3466A, turn the
instrument off (51 in OFF position).

2. Measure the + 7Vpower supply at pin 6 of U7OO.

3. If the + 7V supply is good with the 3466A turned
off. other circuitry in the 3466A may be loading
down the supply. Continue with step 6.

4. If the + 7V supply fails, measure the + I5V.
- 15V, and -IOV Unregulated supplies.

5. If any supply fails, troubleshoot noo. CR701
to CR706, and associated circuitry. If the supplies
are good. troubleshoot U700 and associated cir
cuitry. Since an excessive output current can damage
U700, make sure other circuitry in the 3466A is not
loading do wn the supply before turning on the in
strument. Continue with the next step.

6. With the 3466A turned o ff, connect an external
+ 7V power supply to the TP + 7 pad and measure
the supply's o utput current (use th e meter on the
supply itself or use an external rest mul tlmeter).

7. If approximately 21mA or less is drawn from the
supply, the ot her circuitry is good . Troubleshoot
U700 and associa ted circuitry only if the + 7V
supply is defective with rhe J466A turned on and
good with the instrument turned off.

8. If excessive cu rrent is drawn (i.c., much more
than approxi mately 2ImA). the other circu itry in
the 3466A iii loading down the supply. Remove the
A4 assembl y from the lnst rumen . If the current is
now good, the digital circuitry on the A4 assembly
is causing the failure. If the current is still too high,
the a nalog circuitry on the AI assembly is causing
the failure.

9. The defective componentts) can be isolated by
measuring the voltage drop across the (races (on the
Al l A4 boards) that connect the +7V supply to the
various components. Make sure the 3466Ais turned
o ff, the external + 7V power supply is used, and
the test meier is set to the de volts funct ion. The
trace with th e highest vol tage drop across it is the
o ne that is most likely connect ed to the shorted
component.

c. '1M + 7V Suppl)· is Good. and the - 7V and - 2.6V
Supplies Fail. Do the following:

I. With ac power connected to the 3466A, tum the
instrument off (51 in OFF position).

2. Measure the - 7V power supply at the emitter
of Q102.

3. If the supply still fails, troubleshoot U701, Q702,
and associated circuitry.
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d. Only the -2.6V Supply Falls, Make sure C71O.
R714, and R715 are good. If they are, the supply may
be loaded down by other circuitry. Isolate the defective
circuitry by doing the follo wing (SI.'C Schema tic 3):

I . Remove the A4 assembly. If the - 2.6V supply
is now good. replace U907. If still defect ive, 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.

I':OTE

Ifa staticdischargehod occuredin the tnstru
ment, more than one hybrid may be defective
(e.g., U402, U907, etc.):

e. The +6.JV Supply hils. Ihc battery may be dcfec
tive or d ischarged. Go to pa ragraph 8-88 fo r
troubleshooting.

f. The +'V, -7V, and -2.6V Supplicsare AllGood.
Do the following:

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

2. Disconnect the A3 Assembly (Battery Charger
Assembly) from the A I Assembly .

3. Temporarily connect the emitter of Q701 to the
+6.3 pad (battery volragc pad) located next to
P70t. This replaces jumper JM 700 used in option
001 instr uments.

4. If the instrument now o perates, 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 Q701connected 10 the 6.3 pad , the power
supplies arc not at fault . Troubleshoot the other cir
cuitry in the 3466A (go to paragraph 8-80).

8·88. Battery Charger Assembly Trflubleshcoting

8--89. General, The Battery Charger Assembly has three
major sections: a Battery, Battery Charger, and Co n
verter. These sections are explained as follows :

a . Ballery. Used as the power supply for the display
and the Converter when ac power is disconnected.

b. Ballery Charger. This circuit charges the Battery
when ac power is connected and has two parts to it :
Voltage Regulator and Char ger Current Limit circuits.

Service

C. Converter. This circuit de ....clops the + 12V and
- J2V Unregulated power supplies when ac power is
disconnected and has four parts to it: Converter Contro l
Logic, Converter Oscillator, Oscillator Pulse Shaper, and
AC to DC Converter.

8·90. The following par agraphs have the Battery Cir
cuitry and Battery Charger Circuit ry failures and
troubleshooting information. Refer to Schematic 5 for
the following.

8-91. Instrument Inoperatlve (Dlank Display) wilh AC
Power Connected. This failure can be caused by the Con
verter, or low voltageor an open circuit from the Battery.
Do the following (refer to Schematic 05):

a . Make sure ac power is connected to the instrument.

b. Using the test oscilloscope . measure for any signals
at the junct io ns o f diod es CR8l4 and CR815, and CR8l2
and C R8lJ (see Schematic 5).

c. If no signal is measured. continue with step d . If
any signal is measured. the Converter circuit ry isat fault.
Do the following:

I. Using the test multimerer, measure for approx
imately zero ....olts at JMSOt.

2. If the voltage is good. troubleshoot for a defcc
tive US03 and U804.

3. If the voltage is high ti.e., battery vonege), use
in format ion on the schematic to check for a dc fcc
tivc C R804, UH02. or U803.

d . Remove a ny of the two wires from the battery.

e. Measure the voltage at the + 6.3 pad. The voltage
should be > o5.6V or 7.2V.

f. If the voltage is incorrect, troubleshoot the Battery
Charger.

g. If the voltage is good, check for an open F801 and
R811. Also make sure the Battery Charge Voltage Ad
justment can be performed (see Section V). If unable to
adjust to the correct charging voltage, lift o ne end of
CRSOI. If adjustment is now possible. troubleshoot
USOIB and associated circ uitry. If still unable to adjust.
troubleshoot U80lA and associated circuitry.

8-92. Instrument Temporarily Turns On and Then Off
with AC Power Dlsconneeted . This failure can be caused
by the Turn-On Circuit [l.e .• Co n....erter Contro l Logic)
used to turn on the Convert er (i.e. , Converter Oscillator ).
The Turn-On Circuit , if malfunctioning. may only rem
porarily turn on the oscillato r. To troubleshoot this
circuit. do the following:

a . Turn the 3466A off.
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b. Connect a 1M ohm resistor across C80S.

c. With ac power disconnected, turn the 3466A on.

d. If the 3466A turns on and stays on, try replacing
C80S.

e. If 3466Adoes not turn on or stay on, troubleshoot
U802, U803, and associated circuitry.

8-93. Instrument Inoperative (Blank Displa}') l"ilh AC
Power Disconnected. This failure can be caused by low
banery voltage, Converter Control logic. or by the Con
verter circuitry . Do the following:

a. Use the test Digital Mutttmeterto make sure the bat
tery vohege is above S.6V . Check the Battery Charger
circuitry or the Battery, if low.

b. Turn the 3466Aon with ec power disconnected and
make sure JM801 is high. Troubleshoot the Converter
Control logic if low.

c. Use the test oscilloscope to check the signal. shown
on Schematic 5, at the collectors of Q804 and Q805.

d. If the signal is missing. the Convener Oscillator and
Oscillator Pulse sharer circuitry may be defective. Do the
following:

I. Check at JMSOI if there isenough drive for tran
sistors Q804 and Q805.

2. If there is enough drive signal, try replacingQ804
or Q80S.

3. lf there is no signal at JM801. trace back to the
Conven er Oscillator to determine if U803 or U804
arc defective (usc information on the schematic to
determine the signals developed by U803and U704).
(The signal from the Converter Oscillator is approx
imately 50kHz.)

e. If the signals at Q804 and Q80S are good, check the
signal at CR814 and CR81S, and CR812 and CR813, as
shown on the schematic.

f. If the signals are missing, check for a defective
CR812 to CR8IS. or T801.

8·94. Internal Clock Troubleshooting

8-95. Refer to Schematic 4. Do the following:

a. Use the test oscilloscope to check the clock signal
at the ClK jumper on the A4 Assembly. The signal
should be a 7V, 200kHz square wave.

b. If the frequency is wrong, try replacing Y900.

c. If the signal is missing Orlow,lift jumper ClK and
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check the signal al pin 6 of U909. If the signal is now
good, U913 rna)' be loading it down.

d. If the signal is still low or missing, troubleshoot
U909, Y900, and associated circuitry.

8,96. Function and Range Select Troubleshooting

8·97. The following paragraphs have troubleshooting
procedures to check the function and range switches.

8-98 . Function Setect Troubleshooling. Do the
following:

a. With the 3466Aturned on. set: the Instrument to the
function that fails. If all functions fail, set the Instrument
to the de volts function.

b. Check the state of the function control lines (FNA,
FNB. and FNC) at J902. pins 5, 4, and 3 for the FNA,
FNB. and FNC lines, respectively. Make sure the lines
are in the COrrect state as listed in the function table on
Schematic I.

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 Seleel Troublcshootin~. Do the following:

a. With the 34MA turned on, set the instrument to the
defective range.

b. Refer to the range table on Schematic 1 and deter
mine the stale of the Range Colle Lines (RGD, RGE,
ROF, and Auto). The linescan be checked at .1902, pins
12,14, IS, and 16 for the ROD. ROE, RGF. and AUTO
lines, respectively.

c. If they are in the correct state, the range switches
arc good . Go to paragraph 8-106, 8·113. or 8-121 for the
dc volts or de current. ohms. or ac volts or ae current
trou bleshooting procedures , respectively.

d. If the lines are in the wrong state, troubleshoot the
range switches.

8·100. Digital Troubleshooting

8-101. General. Unless oth erwise noted. refer (0
Schematics 3 and 4 for the following explanation and
troubleshooting information. The digital circuitryconsists
of a Controller (U907), Display and Annunciators (A2
Assembly), A ID Converter and associated circuitry. The
Controller controls the operation of the A ID Converter,
enables the relays and FET switches (for the different
functions and ranges). and sends data to the display.

alessandro
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8-102. Troubleshoot the 3466A by placing the instrument
into the Self-test mode (see paragraph 8·101) and then
check ing the operatio n of the Controller (see paragraph
8-104).

8-103. 3466A Self-Test. This test, also called the " 8000
Count Test", can be used to check the operation of the
Controller (U907) and associated circuitry, the display,
and A ID Converter. To select the test, do the following:

a. Turn the 3466A off.

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

c. Turn the 3466A on. The display shou ld now show
"SOOX" (the least significant digit may change from in
strument to instrument).

d . If the display shows " SOOX", the display circuitry
is most likely good . Further checks are required as
follows :

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:

I. With the 3466A in the test mode, set the instru
ment 10 the dc volts functi on and the 2V range.

2. Apply + tV de to the 3466A's input terminals.

4. If all the read ings are good, the digital circuitry
is most likely good. Go to the de, ohms. or ac
troubl eshooting paragraphs (paragraphs 8-106.
8·113, or 8-121. respectively).

3. Use the test oscilloscope to check each pin on
J902 against the readin gs shown in Table 8·5. Use
the scope's sto rage capability to di splay the
read ings.

6. If the read ing on pin II is incorrect, check for
a defec tive counter U912.

S. If the reading on pin 6 is Incorrect, the AID Con
verter is mostlikcly at faull. Go to paragraph 8-IOS
for troubleshoot ing.

.......,........ ,.
""""'- rest o<X<

FOS ITI~1

~
ceca [§] ~

isce I - I I UEl10 I
-.soa

~
~ ~

(
[::§!J ~

. ---- ----_..__.

Figure 8·15. 3466A Self·Test Connection

J. Unso lder and remove the compa rato r j umper
located between Ul)()8 and U913.

2. Solder a one inch insulated jumper between the
compa rator 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 .

7. If the reading on a ny of pins 8 to 10, 19, and
2310 2S 011 J902are incorrect, the Contro ller is most
likely at fault . Before replacing the controller, make
sure other circuitry is not load ing it down. To verify
th is. bend the associated pin on J902 up to d is
connect it from U907 and check the readi ng aga in.
If the reading isnow 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 a nd / o r
function switches (go to paragraph 8--96).

c. Turn the 3466A on. The 3466A sho uld now bc in
the test mode.

9. If the reading on pin 18 is wrong, troubleshoot
the Reading Hold Buffer Circuitry (see Schematic
I).

d . To return the 3466A to normal operation , replace
the jumper to its original position. For older instruments,
place the test jumper in place of the original comparator
jumper.

8·J04. Digital Cif(uitry Troubleshooting. Trouble
shooting the digital circuitry is accomplished by placing
the 3466A into the test mode and then making the
measurements listed in Table 8--5. Do the following:

a. Turn the 3466A off.

e. Jfthe first three digits on the display are "SOO" and
the least significant digit is missing or wrong (i.e., other
than a number is shown), check the least significant digit
circuitry (U90J, U903. U90S. U911, U912. U9JS, U9 J6,
and DSMS).

f. If the reading on the display is other than " SOOX" ,
an overload (OL), or missing, either the 3466A is unable
to go into its Self-test. or the Controller and/or the
Display is defective. Do the following:
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r oble 8·5. 3466A Self·r e.. I+IVInpuU

JtGZ,........ $cepe fleHi... O••r.....

1 OV OISP OND
3 OV FNC IFUflCIIOn COOe l.iNI C)

• .7V FNB IFunct ion Code l.j,ne BI

• . 7V FNA IFunc:toon Code line AI

JLJL
. BV

B Compa'8101'
OV

JLJL
. 7V --- - -• ......... ' RMPI

OV --- --• .7V R8rT'(l- • 'RMPI

JLJL
• • v

10 Run- Up Eneble IRUEI

OV

JLJL
.BV

11 Run-U p Clock. 10kHz lRUCI

OV

12 .7V RGD I~nge Select Code 01,. OV AGE I~Flge Select Code EI
is OV RGF (Range Selec.t Code FI

" (;fil l + 7V AutolM8nu81,. '7V EXlerNli Hold

JLJL'BV

" Auto Zero Logie (AZU

OV

2' . 7V Q1 06AJB Con trol
2. OV Q1 06AJB Controf
as OV Reed Drive

Model 3466A

I. With the 3466A in the tcst mode. rnakc sure the
10kHz clock is good (sec paragraph 8·94).

2. Check for toggling at the COMPARATOR
jumper.

3. If no toggling is noted. check for toggling at pin
9 of U901 (RUC). If toggling is noted. check for
a defective U902. If no toggling is noted, check for
a defective U907.

4. t r tbe COMPA RATOR jumper toggles and the
reading on the display is an overload, check the pins
on J902 aga inst the readi ngs listed in Table 8-5 (see
step d-l).

S. If the COMPARATO R jumper toggles a nd the
readi ng on the display is missing, the display is in
correct (shows other than numbers). or the display
is locked up (no chang e noted), check the rest of
the digital circuit ry. Use signals shown on the
scbemanc for troubleshooting; make sure the signals
are at the correct levels (approximately 0 and 7V).

8-105 . A ll) Conseeter Trotrbleshoollnlt. Ma ke sure the
Controller (U907) and associated circuitry is operating

8-18

correctly (sec paragraph 8· 104) before troubleshooting the
A ID Converter. Troub leshooting the AID Converter is
accomplished by placing the 3466/\ into the test mode
a nd 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 (see paragraph
8· ' 03).

e. Turn the 3466A on .

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

e. Appl y + O.8V de to the 3466A's input termi nals.

f. Usc the test oscilloscope 10 check the reading at
JM 20I . Compare with the signal shown in Table 8-6. Usc
the scope's storage capability to display the read ing.

NOTE

Jumper JM20J may be marked J20J on the
printed circuit board.

alessandro
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Table 8·6. AID Converter and Amplifiers Weveforms

Tilt f,int SUpl! 1I,lIling

JMI01 l......JL
OV

-.ev

JM201 ----.fL....J + .ev

OV

Integrator <r:«: OV
Output

IU400 pin 61 -1 .ev

~
+7VU404 pin 3 -------------- OV

U4Q4 pin 15 --rLJ=[- -6.~~

--~-
+ .8V

U4Q4 pins 6 . e OV
-1,2V

U406 p;n 10 --JLj=[- OV
- 6V

U406 pin 1 --JctL- OV
-5.4V

g. If the reading is missing or incorrect, the Post
Amplifier output is incorrect. Go to paragraph 8-106 (DC
Troubleshooting) for troubleshooting.

h. If the readin g is good . tnkc the reading at the
Integrator 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 :

1. Connect a short across the Integrator Capacitor
(C402) to change the Integrator (U400) 10a XI gain
amplifier. Then measure the Integrator Output
(U400 pin 6) again.

2. If the Output isapproximately OV, the Integrator
is most likely good. Check for a defective C401 or
U402.

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

8·106. DC Troubleshooting

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

NOTE
Jumpers JMIOJ and JM10J may be marked
JIO/ and J10/, respectively, on the printed
circuit board.

Service

8·108. Overload. Flcating, or Constant Zero Readings
on All Ranges in Ihe DC Volts Function. This failure can
be caused by the Input end/or Post Amplifiers, or by the
AID Converter. Do the following :

a. If the failure is a Floating or Con stant Zero
Reading, continue with step b. If the failure is an
Overload, do the following:

I . 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 rema ins, the A ID Converter or
the digital circuitry is most likely at fault. Continue
with step b.

4. If the overload disappears, remove the clip lead
from JM201 and connect it to JMIOI.

S. If the 3466A now shows an overload,
tr oubleshoot the Post Amplifier (U200 and
associated circuitry).

6. If no overload is displayed, troubleshoot the
Input Amplifier (U 100 and associated circuitry).

b. Turn the 3466A off.

e. Place the 3466A into the test mode (see paragraph
8-103).

d. Turn the 3466A on . The display should now show
"SOOX" (the least significant digit may change from
instrument to instrument).

e. If the display is wrong, the failure is in the digital
circuitry. Go to paragraph 8-100 for troubleshooting.

f. If the display is correct , make sure the 3466A is set
10 the de volts function and the 2V range.

g. Apply +O.8V de to the 34(,6A's input termin als.

h. Use the test oscilloscope to check the reading at
JM201 (see Schematic 3). Compare with the signal shown
in Table 8-6. Make sure the reading is not oscillating. Use
the scope 's storage capability to display the reading.

i. If (he reading is good, the A ID Converter may be
defective. Go to paragraph 8-105 for troubleshooting.

j. If the reading is wrong, the Input andlor Post
Amplifiers are defective. Do the following:

J. Use the test oscilloscope 10 check the readin g at
JMIOI . Compare with the signal shown in Table
8·6. Make sure the reading is not oscillating.
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2. If the reading is good. the Post Amplifier, U402.
and associated circuitry are defective . Before
troubleshooting the amplifier, make sure U300 is
not causing the failure. lift jumper JM200 and
check the reading again. If now good, replace U300.
If still wrong, troubleshoot the Post Amplifier
circuitry.

3. If the reading at JMIOI is wrong. apply + IV
de to the 3466A's input terminals. Use the lest
Digital Multimeter to check for + IV at UI02 pin
21 (see Schematic 2).

4. If the voltage at urez pin 21 is good, the Input
Amplifier , UJ02, and associated circuitry are defec
nve. Before troubleshooting the circuitry, lift
jumper JMIOI (sec Schematic 3). If the output of
the Input Amplifier is now good Ii.e., 0 to -IV
square wave), U402 may be loading down the
amplifier. If the reading is still wrong, troubleshoot
the Input Amplifier circuitry.

5. If the voltage at UI02 pin 21 is wrong or miss
ing, use the test Digital Muhimetcr to trace the + IV
voltage from the input terminals to UIOl pin 21 (see
Schematics I and 2). Check for open circuitry.

8-109. All Ranges in the DC Volts Function are
Inaccurate. Refer to Schematics 2 and 3. Before
troubleshooting for inaccurate readings, make sure the
3466A's 5V reference supply is good . Also check for an
oscillating Input Amplifier. Replace UlOO if oscillating.
If the reference supply is good and the Input Amplifier
is not oscillating, the failure can be caused by small offsets
nnd gain errors in the A ll) 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 ae volts + de vohs function.
(Simultaneously press the front buttons for the de volts
and ec volts functions .)

b. Set the 3466A to the 200mV range.

c. Apply + l00mV de to the 3466A's input terminals.

d. Using the test Digital Muhimcier, measure for
+ l00mV at JMIOI (see Schematic 3).

e. If the vohe gc is good , continue with step r. If the
voltage is wrong, check the following:

I. Make sure the voltage at pin 21 of UJ02 is
+ lOOmV (see Schematic 2).

2. If the voltage is good, troubleshoot UIOO and
associated circuitry.

3. If the vohage is wrong, troubleshoot the input
switching and protection circuitry.
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f. Measure for -IV dc at JM201.

g. If the voltage is wrong, troubleshoot U200 and
associated circuitry.

h. If the voltage isgood. the A ID Convener is at reuu.
Try replacing C402.

8-UO. All Ranges in the DC Volts Funelion 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.

e. Check for cold solder joims on grounds.

d. If the previous checks arc good. tum the 3466A off.

e. Remove the TRMS Converter (U300) from its
socket and turn the instrument on (sec Schematic 3).

r. If the noise is gone, replace U300.

g. If the noise'is still present, turn the 3466A off. SCI
the instrument to the ac volts Iuncrion and 2V range.

h. With U300 still removed from its seeker. connect
a quiet + 0.5V de to pin 6 of the U300 socket.

i. Turn the 3466A on.

j. If noise is still noted, troubleshoot the AID Con
verter. Try replacing U400 or the integrator capacitor
(CR402).

k. If the noise is gone, do the following:

I . Turn the 3466Aoff. Remove the +O.5Vde from
pin 6 of the U300 socket.

2. Place the 3466A into the test mode (see
paragraph 8-103).

3. Connect pin 21 of UI02to ground (see Schematic
2).

4. Usc the test oscilloscope to check for noise at
JMIOI (sec Schematic 3). Since a small offset may
be developed by the Input Amplifier, switching tran
sients may be noted between the A ID runup and
rundown operation. If noise is noted. Iry replacing
UIOO.

5. If the reading on the scope is good, check for
noise at JM201 (sec Schematic 3). If noise is noted,
try replacing U200.

8-1J 1. Some Ranges Inoperative in the DC Volts Func
don. This failure is most likely caused by wrong gains
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in the Input o r Post Amplifiers. and by other circuitry.
Check the following:

a. Onl y Ihe 20mV and 200m\' Ra nges Fail. Check for
a defective U I04. QIOS. QI 01, and associated ci rcui try.

b. The' l2oo\' Range Reads Low. Check fo r a defec
tive C liO.

c. Olher Ranges Fail . Thi s failu re is most likely caused
by wrong gains in the Input or Post Amplifiers . or by
other circ uitry. Use the gai ns an d amplifier outpu t infer
mat lon listed in Table 8-7 to deter mine the defective cir
cuitry. An example to determine the gain is as foll ows:

2QmV fail
200mV fail

2V rail
20V good

200V fa il
1200V good

This shows that the X IOgain in the Post Amplifier failed .

Table 8-1. DC Gain

® ®.... ........ ' est bp PllSt ..... p..... ,..... "..., lGailll ......
zo-v .omv ••0 , '0 I V

zoo-v l00mV .1 "0 I V
2V IV • . 1 . 10 IV

'OV 10V • .1 . 1 IV
'OOV l OOV e.cot . 10 I V

1200V ' OOOV )1 ,001 . 1 IV

8-112. I>C Currenl Troubleshooting. If both the de volts
and de current functions fa il, troub leshoot the dc vo lts
function first (go to paragraph 8·108 thro ugh 8-111). If
only the de current fun ction fails. the most likely causes
are the current ra nge switches, cu rrent sh unts . or cu rrent
protection circ ui try (see Schematic I). T he dc vol ts func
tio n has to be operating since (he voltage developed across
the cu rrent shunts . when current is applied . is measured
by the de volts measuring ci rcui try . The vo ltage is used
to develop the cu rrent reading.

NOTE

Since A IR658 (Current Shunt Resistor) is at
Q c:ritic:ol value, use the f ollowing procedure
if replacement is necessary.

I . With a morklng pen, mark the resistor 's
leads at 0 distance exactly .64cm (.25 inches)
from the component body.

2. Solder the resistor into the PC board
with the mork on the resistor leads flush with
the component side of the board.
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8·113. Ohms Troubleshooting

8·114. Before trou bleshooting for ohms fa ilures. make
sure the de volts fu nction is operating correctly .
Troubleshoot the dc volts fu nction first before
t roubleshoot ing the ohms function (go to paragraphs
8· 106). Ohms fa ilures ca n consist o f failures on some o r
all ranges. The ohms fail ures and t roubleshooting in fer
mation a re in the fo llowing paragraphs.

8-115. Co nsta nt Overload on All Ranges with Input
Applied . T his failu re can be ca used by a n open between
the Input Ampli fier and input terminals in the ohms cir
cuit ry. C heck and make sure th e funct ion a nd range
switches are good (see Schematic I). The failure can also
be caused by the Ohms Cu rrent So urce or the Ohms Pro
tect ion Cicuitry (if too much curre nt is output) . If the
switches are good, go to paragraph 8-120 (Ohms Circuitry
T roub leshooting) for troubleshooting.

8-116. Constant u rn RC'adingson All Ranges with Input
Applied. This failure can be caused if there is an open
between the Ohms Current Source and the input tcr
mi nals . Chec k and make sure the funct ion and ra nge
switches are good (see Schematic I) . The failure ca n also
be caused i f the Ohms Current Source outputs no cur
rent. If the switc hes are good. go to paragraph 8-120
(Ohms Ci rcuit ry T ro ubleshooting) for troubleshooting.

8-117. Noisy R~din~s o n All lbnges. Check for a noi!iY
O hm s Cu rren t So urce.

8-118. Inaccurate Readings on All Ranges. This fa ilure
can be caused by the Ohms C urrent Source or Ohms Pro
tectio n Circuitry. Go to paragra ph 8- 120 (Ohms Circu itry
T roubleshooting) for troubleshooti ng.

8·119 . Some Ranges Inoperative. This fail ure C3n be
caused by leaky d iodes in the Ohms P rotect ion Circuit ry.
Lift one end of protection d iod es CRI IO, C Rt J2, CRI 14,
and CR Il6. If t he ohms fun ct ion is now good . replace
all of the diode s. I f the fail ure is still present. check the
following:

•• Noise o n the 20 Ohms Rang e Onl y. Try replacing
R428.

b. Only the 20 Ohms and 200 Ohms Ran ges
r.iI. Check and make sure USOO (pin 6) outputs O.SV
(see Schematic 2). If wrong, troubleshoot U500 and
associated circuitry. If good, try replacing V102.

c. Offset s on the 20 Ohms and 200 Ohms Ran ges.
C hec k Ohms Null Circuitry (Q400. Q40J. and associated
circuitry).

d. Other Ranges Fail. This is most likely ca used by
the In put Hybrid (V im) or Ohms C urrent So urce . Go
to paragraph 8· 120 (Ohms Circuitry Trou bleshooti ng)
step f for t ro ub leshooting.

g·21

alessandro
www.radioamatore.info-2



Service

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 Mutnmcter to COM and negative to ground).
With a 1k ohm resistor connected to the input terminals,
the voltage should be -I.OV. Varying the resistance
should result in a proportionally varying voltage (e.g.,
1.9k ohms gives -1.9V, 500 ohms gives -O.5V, etc.),
If a failure is noted, do the following:

a. lift one end of protection diodes CRIIO, CRI12,
and CRII6. If the ohms function is now good, replace
the defective diode.

b. Set the J466A into the ohms function and the 2k
ohms range.

c. Connect a Ik ohm resistor across the input
terminals.

d. Connect a short clip lead between the cathode of
CRI18 (see Schematic I) and the COM input terminals .

e. If the voltage between COM and ground is -I .OV,
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 -I.OV, remove the Ik
ohm resistor from the input terminals. Check the Ohms
Current Source as follows:

I. Make sure one end of CRII6 is lifted.

2. Lift the anode of CRlI8 (sec Schematic I) to
disconnect the Ohms Protection Circuitry.

J. Set the J466A to the 2k ohms range.

4. Connect one input the test Digital Multimeter to
the cathode of CRI18 and the other to the V input
terminal.

5. If all the ohms ranges fail and the current from
the Ohms Current Source is good (l.e., IrnA), as
measured on the test mulnmetcr, the current source
is most likely good. Troubleshoot for a defective
Input Amplifier.

6. Ifonly some ranges fail, compare the' reading on
the test muhimeter, for each inoperative range, with
the readings listed in Table 8-8. (Since the recom
mended test mulrimctcr may not be able to read the
lower currents, another milliammeter may be re
quired to make the cbecks.)

7. If the IrnA current or any other current is wrong,
troubleshoot USOO, UI02, and associated circuitry.
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Table 8·8. Ohms Current Sourte

...... v~ R~ I,
n "" ....
20M IV 10M .001

2M 1V 1M .001
200l< IV lOOl< .01

201< IV 101< .1
2K IV lK 1

200 .5V 100 5
20 .5V 100 5

8·121. AC TrOUbleshooting

8·122. Before troubleshooting for ac failures, make sure
the de volts Junction is operating correctly, Troubleshoot
the de volts function first before troubleshooting the ac
volts function (go to paragraphs 8-106). AC failures can
consist of ac volts and /or ac current function failures on
some or all ranges . The following arc the failures and
troubleshooting information.

NOTE

Jumpers JM/O/ and JM20/ may be marked
J/O/ and J20/, respectively,on the printed cir
cuit board.

8-123. Overload, floating. Constant Zero, or Inaccurate
Readings on All Hannes in the AC vohs Functlon, This
failure can be caused b)' the Input or Post Amplifiers,
TRMS Converter . or associated circuitry. Unlike the dc
volts function. the outputs of the Input and Post
Amplifiers arc not switched between thl,.· A/D runup and
rundown operations, simplifying troubleshooting.

8-124. To troubleshoot for overload, Iloaring, or con
stant zero readings on all ranges, usc the procedure that
follows this paragraph. The procedure can also be used
to troubleshoot for inaccurate readings, if they occur at
both high and low frequencies. If the inaccuracy is only
noted at high frequency, go to paragraph 8-125 (Fre
quency Response Failure) for troubleshooting.

a . Set the J466A to the ac votts function and the 2V
range.

b. Apply a IV, 200l-lzsine wave to the 3466I\'s input
terminals.

c. US(' the test oscilloscope to measure for a O.5V
(1.41V peak to peak), 200Hz sine wave 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 Muttlmetcr to check and make sure the signal is
at approximately O.5V.

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



Model 3466A Service

de. If good , R303, R305, R307, or RT300 may be defec
tive. If wrong. check the TRMS Converter and its external
circuit ry.

b. Check for a defect ive 000, C202, or U2OO.

c. Check for a defective RMS Convener (U300).

8-126. All Ranges in Ihe AC Vults Function are
Nulsy. Check for oscillation in the Input and Post
Amplifiers ci rcuit ry (go to paragra ph 8-123).

8-127. Excesslee Offsets in the AC volts Function.
Cheek for leaky protection diodes CRIO I and CRI03 (see
Schematic 2). Try replacing the TRMS Converter U300
(see Schematic 3).

8·128. Some Ranges Inoperative In Che AC Vulb Func
lion. This failur e is most likely caused by wrong ga ins
in the Input or Post Amplifiers, or by other circuitry. Use
the gains and ampli fier output information listed in Table
8-9 to determine the defective circu itry.

..~ ""111 Amp ,...... 'lilt _mp-- Vail. 'CMIl IC..... Dlltpul

200mV . I V ' .5 ,10 .5V
2V IV ' .5 ,1 .5V

20 V 10V 11.00 5 ,10 .5V
200V looV 11.005 'I .5V

1200V IkV 11,0005 , I .5V

@
Table 8·9. AC Gain

®

e. If the signal is wrong or missing, use the test
oscilloscope to measure for a O.5V (1.4IV peak to peak).
200Hz sine wave at jumper JM 101. Make sure there is
no oscillation present on the sine wave. If the 3466A is
inaccurate, use the test Digital Multimeter to check and
make sure the signal is at approximately O.5V.

f. If the signal is good, the POStAmplifier, U402, and
associated circuitry may be defective. Before trouble
shooting the amplifier, make sure U300 is not causing
the failure. Lift jumper JM 200 and check the signal again.
If now good, replace U300. If st ill wrong, troubleshoot
the Post Amplifier circuitry.

g. If the signal at JMIOI is wrong , check for a IV,
200Hz signal at U102 pin 23 (see Schematic 2).

h. If the signal at UI02 pin 23 is good, the Input
Amplifier, U102. and associated circuitry may be defec
tive. Before troubleshoot ing the circuitry, lift jumper
JMIOI (St.'C Schematic 3). If the ou tput of the Inpu t
Amplifier is now good (l.e., O.5V, 200Hz sine wave),
U402 may be loading down the amplifier. If the signal
at JMIOI is still wrong, troubleshoot the Input Amplifier
circuitry.

i. If the voltage at UI02 pin 23 is wrong or missing ,
use the test oscilloscope to trace the IV, 200Hz signal
from the input term inals to UI02 pin 23 (see Schematics
I and 2). Check for open circuitry.

8-125. •'tt'qucncy Response Fllilure. Do the following:

a. Check RIOO, RIOS, (:106. and CI 08 in the input al
tcnuar or circuitry (sec Schematic 2).

8-129. AC Current Trouhlcshuclling. If both the ac vohs
and ac current functions fail, troubleshoot the ac vohs
function first (go 10 paragraph 8-123 through 8-128). If
only the ac current function fails. check and make sure
the de current function is good. If the de current funcrion
fails, troubleshoot it instead . If the dc current function
is good , the most likely causes are the current range
switches (see Schematic I).

8-23/ 8-24

alessandro
www.radioamatore.info-2



o.~ml_

CO~PARATM DELAY I [)[LAf

- - .... !
CtO CK DISABLE

LSD CLOCi« iCOI<H d

oo 0# "UII -DOfl~

~_.~,J I L
I I

~TROl.UF! ClOCKIIOKHl)

I R••

1 LO"C R••

'.. 1... 04 0 2

~_. -~
INTE:iRATCfl:

A2L
HVeR ID

RUC

dOCK l I 2OOI(HI
~r--1 C£L.AY I E~e'LE 1 CLOC t< +1 0

RUC

RUE

[ )(T HCl..O __ CON~lEF;I I. TO 0 l CONPAAATOR I LSD ZERO1-
COtN ERTER I au PUT l OlOSSI'1G L

RtE C 0RI'¥'f:_ irur
OUE CTOft Rue

Y Mm. "l
UI0 2

~PARA""'R '
'''PUT

COMPI.RArtlR
H'l'eRlO

a::LAV --I
F&c~

LSD OLANKINC
PHJ

OECINAL lOGlC

~

+/ LI LI n rt
u u u u

T

Figure 8-16. Logic Interface Block Diagram

8-25



DC Gam Configuration.
, ..... I

I' OVERALL GAINI,
INPUT AMP POST AMP ()JTPUT VOLTAGE

RANGE /INPUT I ILI

I ""lo< il
JL O...l '

0000<

I B> ~ b '0' UX'/ LL IV
•

I
2OmV/ IO"'''

I

11. 11111 JL• r
'0'

I[~
OC""

I

[S>
...fL o.,. ! '0'

D
200tM!1OOm" JL "

'~/LL ",•
I

II
'M

'00'
~ ~ t> L.J: 0.",

8>JL '0'
-'&

21/11v

"/JL "

' M
~,

'OM - w::. 1•
-'l=-v-- ~, ~"""0-

,r-V -'" "O.'/JL "

·w".
'00<

- ~M

~ -U:o~ 1
~ 8>• J"1.2O(YrJ/'tOOIJ V -@ ''''/JL "

r
'0'

~,.. ~M ~ LJ: --;y

~ ,r-l>
2OOVl lOO\f -'l=-v D , .oot / ...n.::: 'v

,
. . , . .

8-26



I'
i
I
1

.1 1'
:1 ~i

!.r.~o:Jr b-

P'lli.10' ,
~ i Il .
,I ' ~
1 ~

I"bl "I ~ ,
I If,:!
, [~

1 1~j

o

~ I n:Gn:U~IIII11~Ut'ii;

; I ;!!!i; ~'!lilllll'I: • ••• ..... . fi:

!

~ I S:5 flHS15U" u n

II I :! ;!~~!'!u <;u=
<.>U !:icoeoali 0000



NOTE 1

THE SCHEMATiC IS SHOWN WITH DCV (FUNCTIONI AND 2V
IRANGE) SELECTED. PROMINANT SCHEMATIC LINES SHOW
THE SiGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

SWITCHES S2 THROUGH S14 ARE SCHEMATICALLY ORI
ENTED IN ASCENDING NUMERICAL ORDER FROM LEFT TO
RIGHT. THIS ORIENTATION IS THE SAME AS THE PHYSICAL
ORIENTATION OF THE ACTUAL SWITCHES AS THE Y ARE
VIEWED ON THE COMPONENT LOCATOR ON THIS PAGE.
SWITCH SECTIONS ARE LABELED A THROUGH F ON THE
SCHEMATiC AS SHOWN IN THE DIAGRAM B ELOW:

{

10 0 0 9

E 11 cL --'" 8
12 et-r-., 7

I

{

130 I 0 6

C ::j-f-t:
{

'60 : 0 3

A ~~ J-i-t ~
I

8

8-28

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 C L A R IF IC A T IO N ONLY. THESE COMPON
ENTS ARE NOT INDIVIDUALLY SERViCEABLE.

NOTE4

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI
SONS OF THE SIMPLIFIED. A CTUAL AND FUNCTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

SIMPLI F IE D A CTUAL FUNCTI ON A L

SINGL E MOO FET JL.. -l- ~o-SW ITCH

JtL
-'- yo-D U A L M D S FE T ;;rr-SWI TC H -

.!IL ..,
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NOTE 1

THE SCHEMATIC IS SHOWN WITH DCV (FUNCTION) AND 2V
(RANGE) SELECTED PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

Ul02 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:

SIMPLIF I ED ACTUAL FUNCTIONAL

SINGLE MOS FET .rt. ....L ~o-SWITCH J;L
,

.0-DUAL MOS FET

rt- y-SWITCH
§L ./.)

~~ ,
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NOTE 1

THE SCHEMATIC IS SHOWN WITH DCV IF UNCTION) AND 2V
IRANGE) SelECTED , PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

Ul 02 AND U402 AR E HYBRID INTEGR ATE D CIRCUITS. FINE
LINE RESISTORS AND MOST FET SWITCHES WHICH ARE
PART OF THE HYBRIDS ARE SHOWN ON THE SCHEMATIC
FOR OPER ATIONAL CLARIFICATION ONLY, THESE COM
PONENTS ARE NOT INDIVIDUALLY SERV ICEABLE,

NOTE 3

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI
SIONS OF THE SIMPLIFIE D. ACTUAL AND FUN CTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

vsoe 1- 26 VI • *40 INTEGRATOR SUMMING JCT

AUTO ZERO LOGIC Iml 2 " NC

CO

, *'" AuTO ZERO IC4081

RANG E AG. • 37 NC
COO.

LINES NC e 36 NC

RG' G
"'''

as AUTO ZERO

' UNcnON { ' NC
7

INTEGRATOR " AC AUTO ZERO

COOE f NB • HYBRIO " 5 V REFERENCE
LINES

' NR 0 * SOLDEOINTO 32 AC RUNUP

VUO 1 ~ 7 VI '0 TEFLON SOLDER " NC

DIGITAL GROUNO IOGDI " *'" U.• RUN DOWNCUPS

RUN·UP CLOCK lR UCI '2 " NC

RUN-UP ENABLE lRUEI ., *2. I.,n RUN lI'

RAMP' IIRMM" " 27 NC

RAMP 1+1 IRMP"I " 26 POST AMP OUTPUT IDC RUN uPJ

NC " as POST AMP INPUT

U". R UN UP 120 III "* " C204 (POST AMPl

NC •• 23 NC

POST AMP SUMMING JCT .. 22 NC

ANALOG GRO UND 20 *" 0 ', AUTO ZERO
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OSMII199o-05321

A" ODE c.e
NC P '"

~ P I"

' .'1100( O .~ 1

'" .~
NO .~

CA!H()Of "

,.'., u, /. "
• , - "• /. ,. ~ p

• ' rr • ' r

A" OOE 1 - ' ,.
•

I
•" 0 PI"

NO P,"

CA1"oot: . . . .. COE , < ".)' , . "'.)' •CA1 H(lOE .-. '0

CA1 HODE OP INC! USED. ,
CA1HOO[ ( e

OSM2. OSM3 . 0 5 "''14. OSM511990-05311

CA1HOOl I

CA1 HOOl I

Al'oCC( ($.,1,"'( . S .41

""
""CA1 HOO£ ..

CA1HOOE •

•, --- ,<,
'/ /. ,' p,

",
• - ", ./ /' ' 0

• •• ,
, • ••

.IlHOOEl S."'[ AS SI N01 US((, .., •
"CAt HOOt. •"" ., ,

CA1 HOl)[ , "
CAt HOO£ c ,0

NO C()toh(C TlON , ,
CATH()0£ d r •

40 RU ENAIILE IRUeI

39 RAMP -IRMMI

VSUB r,:------------:;]RiTT......
CLOSE A UTO ZERO LOOP I AZ LI 2

EXT HOLD 3

-zv 4

38 RAMP. I RMPI

37 DIGIT A L GROUND IOGol

AUTO/MAN UAL 5

RA NGE { RGF 6
CODE RGE 1
L INES

RGD e

RUN UP CLOCK I RUC) 9
user

CONTRO L

36 COMPA RATOR INPUT

35 NOT USED

3 4 NOT USED

53 DIGITAL GROUND IOGDI

3Z 10 KHZ INPUT

27 NOT USED

26 NOT lJSUO

FUNCTI ON CODE
LI NES

ZI . DISPLAY SEGMENT

ee DIGIT STROB E DSMt

29 DIG IT STR08E DSM2

3 1 DIGI T STROIIE DSMO

30 DIGIT STROII E DSMJ

2Z REED DRI VE INPUT

:: ::: }
23 FNC

D - 0 IZ

1 - Cl IJ

DJSPLAYGND re

SEGMENTS { : :

OECIMA L POINT dp 10

DISPLA Y
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THE GlP, Oueer&larod 4061
Tet 30-4133
Telt.: 42133
Cable: t£WPARD Brisbane
A,Clt.CM.EJ,lP

Canblt"., Au.tr.na
~gIT.mtory

Oftlce
HewIetl.flackard Australia ltd.
121 WOIongoog Slteet
FYSHWICI(, l.c.T. 2609
Tit: 80 4244
reec B2850
Cable: t£WPARD Carilerrl
Ol,OU.P

...ux,ut'M. Vktor1li orne.
~dAusnUUd.

3H 1Jose;il 8a"eeI
IIL.AClBURN, va.n. 3130
re 895-2895 .
T*-:31-024
CIbIe.: t£WPARD IoIeIbotmlI
A,Ol.DoI,ts.EJ,IS.P
Perth, We.lem Auatr.a.
omco
HeItr.Ien-Padlard Ausfab l td.
281Stmg~y
CUPfMOKf, WA 6010
Tet 383-2188
Tete_: 93859
Cable: t£ v.flARO Perth
A,CH,Dl,E,MS,P

S.,dne." New South Wale.
Ofnee
HrwIell.fadt.d Al.Aab lid.
17-23 T__I Road
P.O. 60_3J8
toml fmlE, N.S.W. 2113
Tel: 887-1611
TtIeX; 21561
Cable: t£WPAf{) Sytn:y
A,Ol.Dl,CS.E),ISP

AUSTRIA
He....fadt.d Gesm.bh.
Gl'olleMolstrlsse 94
A·8052 GRAZ
Tel: (0316) 2915 66
TeIt_; 32375
CH,E
HewleI\-PlICJ<;wd G~.m.b.ll .

l ieblgasse I
P,O. 80_ 72
1· 1222 YIOlNA
Tel: (0222123 65 11'{)
reec 134425 tEPAA
A,Ql.C;t.l,CS.E'usP

BAHRAIN
.."" SAlon
P.O, Box 557..............
1r!1: 2555lJ3-255950
' • •: 844'9,-P.O. b 648.-...
TtfI: 256123
T~£ B550 WAE!. BN
(eM

BELGIUM
HewIelt.f'aclo;.d BeIgUn 5.AJN,.Y_
8M:! de II WokJwe, 100

W""""'"8-1200 IRUSS£LS
Tel: 1D2) 782-32-()(l
Tft.: 23-494 paIoben bru
A,CH.cu,CS,E.MP,P

BRAZIL
Hewll!n-Pllclu..d dO Brasilee. LldI ,
AIamedI 110 Neg o, 750-06A00 BAAUUl SP
Tel: (OI l) 421.1311
TeIeJ:: (011)33872 tf'BR-EIl.
CIbIe.: )£WPAQ( Sao PUo
A,Ql,DI.CS,EW
HeWn.fadt.a dO arm Le.e. LIlSL
AweridlEpilaao Pesso&. 4661
22471 flO 0l.u.NE1R().RJ
ret: mn286.0237
Teie..: 021-21905 tf'BA-EIR
CIble: t£WPACk RIO de Janeiro
A,CH.Ct.l.E,USr
AHAAofV LC.Il LtdL
~&ge, 'OJ
04012 SA(JPAULO
Tel: fO l I) S7().S726
TeIt• .o 021·21905 W¥JR.BR

•
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SALES & SUPPORT OFFICES
Arranged alphabetically by country

CANADA

AJber'a
Hewlen-Pilchrcl lCanadal Lkl.
3000 ard "'~ NE.
CALCWlY, A.ber1a 12,\ST7
Tel (403) 2$3100
A.CXo.u: · JolS,P"
~-hck.C1 (CaNdIl lld.
1112QA·178th~
EDMONTON, Atlef1a 155 1P2
Tel:{403l486·6666
A"CH,CM.CS.E,MS.P
BrlUah Columbia
HtwI!'I-Pack_cl (CanaoaJ lid .
10691 Shelb'dge: Way
~.

EInIsh CoUrbiI Y6X 'ZKT
Tet. (604J270.2277
Tete..: 610.922·5059
....CH,CM.CS.E" ,MS,p.

Manitoba
Hewlell-Pacltlrd (Canada) lid.
380·550 Cetuy Stred
WlHNPEG, UaritobI R3H OYI
Tel: (2001178&-6701
A.OU........r
Nova SCoU.
~lId {CItIIdIlltd.
P.O. Box 931900__

DART'UOl.ITH, Nova ScoU B2Y 326
Tel: (902) 469-7820
CH,CU.CS.E "J,lSrOn._
~1Ir'etl-h:k ltcl (Cet\adaJ lid.
3325 N. SenQ A1., lhI 6
8l.Jflt.IrIGTON Ortaio P3A 2A3
Tet 141$ 33S-8644
CS...•
Hew\en-Packard (CanIda) lid.
552 Newbold &reel
LONOON, Onwio N6E 2S5
Tel: (5191688-9181
A.CI\C>l", ,NSp'

Hevo1etl-Padlard (CarIIda)ltd.
6Bn Goreway Drive
IISSlSSAUGA. OrwioL4Y ltr.18
Tet (4' 6)678-9430
A,CH.Dl,CS,E,lFP
HtWen..fackard (Canadlllld.
2670 Queensview Of.
onAWA,Qnlario K2B SK ,
Jet 16131820-£483
A.,CH,CU,cs.Eo ,t.4Sr
~n-PacXard (CanaOa) Ud.
220 VOl'lIard EI¥<L. IN "I t
WUOWDALL QnIario M2J IRS
Tet (416)499-9333
Cli

Quebec:
Hewten-fackard (Caladal Lid.
17.500 South se-ee Road
T,ans~~8)'

KIJlKLAHO. Ouebec H9J 2t.lS
Tel: (5141697-4232
A.Clt.C>l.cs.£....r:
~-Pack.cl (Canada ) lid.
les Gliefttl OJ Valon
2323Du \'e'5OftNorO
m. '01'. Oul!bec GIN4C2
Tet("!) 687"570
Cli

CHILE
Jor~C~ y Cia. Ud&
A.... IIM6 634 S¥JIiago
C4siOt 16475
SANTlAG09
Ttl: 222.fJ222
T~x: A£Jk 800Ih 44lXXJ1
ACIl£AI

0}17Ju (Chie) Lt::lr.
A.... Fk.'JaIf}O de Ara)'3' 1045
CaSi6l 258-V
SAKTlAG0 2 1
TeI__ (02)22 55 OU
T~It!x: 240-565a~a

e-,~_

"'=
CHINA. P-OP" '. Re pu blc: of
C1WlI HewfeJ.hdcllld Fkp. Otb
P.O.8ox418
IA l..tR 2. l.uchMg St.
8~1Wfi Rd..~Dislrict
. ElJfNG
Te 3J. 1947, 3J.7426
T~x: 22601CTSHPCN
Cable. 1920
A.Qt.O.l.CS.E.P

COLOMBIA---H. A.L~ & KietSA.
Canera <fA No. 52A-26
ApMIadokteo 6287
BOGOTA I. D.E.
Tel:2 12-1466
T~x; 44400 ItiSTCOe-,AARIS_
""'"c..._1Jd<
ClrQ 14. No. 98-60
ApiItt6do kteo 5 1283
fJOGOTA I, D.E.
Till:. 256-1686
TMX: 45403 CCAL CO.,
CO$TARICA
0M'Ilb C<JsIIIfricmsa SA.
AW!fU 2. C* 5
san Ped'o~ AIomJs M (b

='0'59
Tel:24-38-20. 24.otJ· 19
TMx:2387 G4LGtR CR
COIL_

CYPRUS
TeIef~g Lid.
P.O. Box 4809
14(: sassiIos ArMJIf

IIiCCSIA
t« 62698
1~: 2894 LE1tXI CY
E.~

DENMARK
Hewlen-Padl.ard AIS
DalllYej 52
[)t(.-34608lAKUlOO
Tel: (02) 81·66-40
Telex:31409tJIIS dl
A.Clt.C>l.CS~.usp

Hewten-Packard AIS
RoigIedsvej 32
DK-8240 IlIS$l(OY, AaItus
Tet (06)1J.60-oo
Telex: 37409tJIIS dl
Cli.'

DOMINICAN REPUBUC
MiCtoprog s.A.
.AWl 1omAs Ik/ay ColesNo. 60

""""-SANTO DOIIJNGO
t« 56U268
1~: 4510 ARfNTA DR (RCAJ"

ECUADOR
CYEDf Cia. LIda.
A...MiIda f10y MollO 1749
CaSilla 6423CC
Q/JITO
1tI: 450-975. 243.fJS2
T~x; 2548CYElJE ED
COILP_ SA
_ 62<
""' 3590
OUEO
T« 545-250, 545- 122
TM : 2485HOSP n ED
Cat*: HOSP11ALAR..fJtita-EGYPT
hetrl4tioM/ Engi'IMillfJ Assoc:iIJn
24 1tS$M HegaJi Shef
/Up"""
CAJIIO
1« 23B29. 2 164 I
1R.: EA l.MS3in:J
CH.CS.E.AI
EGYPOR
P.O.Box2558
42 £1 bhru StTM
"""d EflYPI
Ttl: 65 0021
r~x: 93 337,
ELSALVADOR
FfSA eM B s.N«Jor SA
29 ArttlidJNorIe 1216
SAN SUI'AO(M
t« 26-6858, 26-6868
rHlx: 20539FfSASAJ..
A.Ot.CM.CS,!.P

FINLAND
......_0,-,",.
SF.()2101 ESPOO 10
Tet (90) 4550211
Telex: 121563 hhpa 51'
CH,CM,CS,P
~n.f'ad<;ard Oy
I"'"'*""'" n",.
02101 ESPOO 10
Tet: I'9C* 01521022
A.E.us
~.flackard Oy
Aalokset*ll~ toe
SF-40720-72 JYVASKl'U
Tel: (941) 216318
Cli
Hewlett-F'ackard Oy
JWM.nt.ie 10C
Sf-90140-14 ou..u
Tet:(9811338785
Cli

FRANCE
Hewlel1.fllck.d Frarce
11 UeranS... """"'"F·13763 LesWl!s CedeJ.
All",""""""
Tet: 16 (42) 59-41~
Telex: 41077Cf
A.Ql.EJ.l5.F'°
Hew1ef1-Pllckard France
64, rue f.WChftl Sdart
F-61000 ALENCON
Tel: 161331 29 04 42
Hewte1I-Packllrd France
.... _503
F-25026 8ESAHCOfiI
28 rue de II Rep.dq.e
F-25000 Rs.ucotI
Tel 16 (81) 63-115-22
Cli._

He'lWtetl-Pad<.ard FrBICt
13. Place NapoleonII
F·29000 miT
Tel: '6 (98) 03-38-35

HPwIen-9adtllr" France
0wM des LtouiIeI
Sole PcsIale 162
F-69130 ECULL'f'~ p.)'OnI
Tet: 16 (78) Il3.l-8t·25
Telex: 310611F
A.CH.CS,Uf'
He-ori4en.f'8Ckard France
TOIlLorraine
BOIJrwtrd de France
F·9103S£YAY CedeJ;
Tel: ' 66011·96-60
Telex: 692315F

•
Hewlet1-Padl.ard France
Pale (!'AdMe du Bois Briard
Ave. c.tl Lac
F·91040 £VR't' ced!J:
Tel; 16 6 077-8383
Telex: 692315F

•
HPwIen.fado;.llrd France
5.evet'Ue Flaymord Chllrlas
F·38320fY8DcS fQrenobIei
Tet 16(76) 25-61-41
TI!IelI:: 980124 tf' GFEN08 £YBf:
Cli
~-f'&ckard France
centre (!'AffUe Pals-Nord
BAlment~~ S ~Iege

f\.Ie de Ie. CorTm.ne de PariS
Boilt PD&taIe 300
F-931S3 LE IlMlCIlIfSNI.
Tet: 1611)865-44-52
TeIn: 211032f
Ol.CS.EJ,IS
HeYr1etI-Packllrd France
Pare cfAclMlh Caoefa
0ua1ier Jean IrAermoz
A~enue du PrkKSent.lf Kennedy
F·33700 MfRIGHAC lBordeau~ )

Tel: 16 (56) 34-0().84
TeteJ:; SS0105F
CH.E.us
Hewt!fl-l>adlllrd France
hvruPbIe "Ln 3 S"
NouwIlJ0lM'lil de II Garee
v.cdeBcis~

F-44085 NANTtS~
Tel: 16(4015().32-22
Cli' •



SALES & SUPPORT OFFICES
Arranged alphabetically by country

FRANCE (Cont'd)
Hew\en·packa-d france
125. ruewfatbourg Bannier
f ·45000 0ftLEAH$
Tel: 16(381680163
He.-1eIl·Pack3ldF~
Zone Industrielle de Costaboeuf
A~enue des TropiQues
F·91947les!..'s Cl!dell: OIISJ,Y
Tel 161907·78·25
reec6OOO48f
A.CH.~ .CS.EJ.f' .p

H!wlell'Packard fraoce
Pans F'or1e-MidoI
15, Avtnue de l'Amral Bruix
F·75782PAAlSCEOEX 16
Tel: 16(11502·12·20
reec 613663f
CH.t.eSP
HewielloPackard France
124, 8oI.deva-d tccasse
F·64000PAU
Tel: 16 (591 80 3e 02
Hewlell-Packard fr~
2 .A1l6e de II Sourgornelle
f·35100RENHfS
Tel: 16 (99151·42-44
Telell: : 740912F
QI.CM,E,MS,P·
HewIe1I-Packard france
98 A~enue de Brellgrle
F·76100ROUfN
Tel: 16(351 63-57-(i6
CW·,CS
Hew!ell-Packard france
• Roe Thomas uann
&ile Po8lale 56
f ·67033STRASBClJRQ Cedell:
Tel: 16(88) 28-56-46
T.K: 890,.,F
CH.E,t.eSr
Hn4etH'aCkard rreee
le Nripce
20. CherrkI W Pigeonnier de '"""",F·31063 TOUlOUSE CadeK
Tet 16(61)40-11·12
TeleK:531639F
A.CH.CS,e,p"
Hewlell-Pack.a-d france
9. rue Bau:In
F·26OQO VAlENCl
Ttl; 16 (15)42 76 16
Hewlen·Packard Frfl/'lCe
CMoIo<
lAC de Bois Brland
F·57640VlQY (MeU)
Tel: 16(6)771 2022
CH
He_II'Packard Frfl/'lCe
Immet.tIIe Pfricenlre
F·59658 VWNEUVE D'ASCQ Cadell
Tet 16(20)91-.41'25
Te\eK: 150124F
CH.E,MS,P·

GERMAN FEDEAAL
REPUaUC
Hewlen-Packa-d GrrtlH
GeschlIl1sslele
"'eiltlSlrasse 2·4
0·1000 BEIIUN 30
Tet (030) 24·90-86
Telu 0183405 hpbIn d
A,CH,E,t.l.P

Hewlen-packa-d GmbH
GeWIllIlSSlele
Hefrertlerger seesse ,30
0-7030BOBlJIGfN
Tel: (1031) 14·0
reec
A.CH.~.CS.E}IP.P

HewleIl ·PackardGrrbtl

""""""....Err-<nJd·leutze-$trasse I
0·4000 OOSSELDORF
Tel: (02111 5971·1
Tele.: 085186 533 hpdd d
A.CH.CS.E,t.eSP
Hewlell·Packard ()nbH
lie'scN:flsslelle
SchlffiS ~ . 28a
0-4600DOImlUHD·AperbeCk
Tet i02311 45001
Htwlell-Packard GmbH
Ver1riebslenlrale Frankltxl
Berner seesse 117
Postladl 560 140
D-6OOO fRANKFURT 56
Tel; (0611) 50·04,1
Te\eI:: 04 13249~m d
A,CH.CM.CS,E,t.IP.P
Hewle1l-Packard GrTtiH
Geschlflsslele
Aussenslele Bad Hr.mbsg
loJsenstrasse 115
0-6380 BJ.D HOIiBlJIQ
Tel: (06172) 109-0

HewIen·PaCkard CrnbH

""""""'eee--'0-2000MAMBUflG 60
Tel: (040) 63804·1
Telex: 021 63 032~ d
A,CH.CS,E,t.eSP
Hewlett-Packard GmbH
GeschlIftsslele
Heidefing37-39
D-3OOO HANNOVER 61
Tel: (OS11) 5706-0
TelelC 0923259
~CH.CIA.E"S,P

Hewletl-PackardGrrtlH_...
Rosslauer weg 2·4
0<800""'.....
Tel: 10621) 70050
TIIeJ:: 0462105
.U
Hewlen-PackardGmbH_..
MnserschmitlW88Sll 7
0.7910NEU lA.M
Tel: 0731-70241
TeleK: 0712816tIP l.IJ,l·D
,,"C,E·
Hewlell-Pac:kard GrrtlH
GndIIlllSSlele
EhtIerIchefslr. 13
[).8500 NUIWiIBERQ 10
Tel: (0911) 5205-0
Telell:: 0623800
CH.~,E.t.CS,P

Hewlell-Packard GmbH

""""""'...Eschenstrasse 5
D-802£ TAUFKIRCHEIl
Tel: (08916117·1
TeIe.:0524985
A.CH.CM.E,t.eSP

GREAT BAITAIN
Se. United Kingdom

GREECE
I<OSlas I<arsynnis S.A.
8 Omirou Street
ArHtNS 133
T~: 32 30 303. 32 37 371
Telex: 2'5962RKARGR
A.CH.CJJ.CS.EJ,l.P

Pf.A/SIO 5,".
G. GeF8ldos
24 Slolrnata Street
ATHENS
T8I: 36-' 1-'60
Telex: 22'871
p

GUATEMALA
FESA
Avenda RekJtma 3-48. Zona 9
GIlA TEMALA orr
Tel: 316627, 3'4786
Telex: 4192 TEL TRO GU
A.CH.ClJ.cs.E.1tI.P

HONG KONG
Hewlen-Packa-d Hong KOl'lg, lid .
G.P.O. Bo.795
511l floor, &.n t\ng I<.aI Cenlre
30 HaI'boU" RoacI
HOHGKDNG
Tet 5·8323211
Telel(; 66678 ~WPA HX
Cable: ~WPACI< HCN3 KONG
E,CH.CS,P
eETLId.
1402 TlIIg Wall Mattsioo
199-203 Hennessy 1M.
WancNa. HONG KONG
T8I: 5-729376
Tefex: 85148 GET HX
CII
Scfmidt.l Co. (Hong I<ong) Lid.
Wi'lgOn cetllT~. 28thF/o()f
ComaughI R04d. C-

HONG''''
TeI:~4

Telex: 74766 SCHUX HX,.
ICELAND
Eking T,sfJing C<Impany tIC.
Hafnamvol-Tryggvagotu
eo. Box 895
IS-RmJAVIK
TtJl· ,-58-20. 1.f53.03

•
INDIA
~Iefprowm are SOleI Ittou!1J
BU!Star lid . AI cOfTl]Ulef repairs and
mlinleo8tlce service is done 1t¥0U!1'
Comp.JIer Iolaillenilnce Corp.
BitJB SIB! Lid.
Sabri CcmpIex , Floor
24R!sidf!ncy Rd.
WGlLORE 580025

' " 55660Telex: 0845-430
CabJe:BLUESTAR
A,CH·.CU,CS".E

Blue StarLid.
8anf:J BoxHouse
Prabhadevi
BOMBA r 4()(J 025
Tel: 422.JIOI
Telex: 011·3751
CMH: BLUESTAR
A,.

Blue StarLid.
SW,
41412 Ii' SdvlrtlNllafg,,_..
BOIJBA r 400025
Tel: 422..fi155
Telex: 011·4093
e.wte, FROSTBLUE
A.CH".cu.CS'.EJi
Blue 5faJ Ltd
1<8Iy1¥l, '9 Vish....asCDIony
Alkapqi, BORODA. 390005
Tel: 65235
e.wte: BLUE STAR
A

BkJe StarLid.
7 HlN~ Street
CALClffTA 700001
Tel: '2 ·0'·31
Telex: 021·7655
Cable: BLUESTAR,.
Blue St. Ltd.
'33I<Odatnba/Ik"" High R04d
MAlJRAS 600034
T8I: 82057
Telex: 041.J79
~:BLUESTJR...
SlueStstLtd.
8hafIdari~, 7IN8Ih Floors
9'NehnJ P!Bce
NEW DELHI 110 024
Tel: 682547
Telex: 031-2463
~:BLUESTAR

ACH·.ClI.CS·.E.'"
Blue StarLI(/.
I5I16:C~Rd.
P/JNE4HOH
Tel: 22n5
~:BLUESTAR

A

Blue SI8f LI(/.
2-2·4711108 80IatIIII Rei.
SECUNDERABAD 500003
Tel: 72057
Telex: 0155-459
e.wte: BLUEFROST
A.f
Blue S1W Lid.
T.C. 71603 Poomifry_uzhi
TRNAJiDRIJI/695 013
Tef: 65799
T~x: 0884-259
CdbJe: BLUESTAR
t
Comput~ UIJinI~e Corporation
Ltd.
, IS. Sarojini Devi Road

SEClJNCERAlJAD 500003
Tel: 310-'84. 345-n4
Telex: 031-2960

"'''
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SALES & SUPPORT OFFICES
Arranged alphabetically by country

INDONESIA
BEReA In(1(Jne$i6P.T.
P.O.8oIt 4961J«I.
.I. AMi MUs 62
JillRTA
Tel 21·3T3009
Telex: 46148BERSAL lA
Cable:BERSAL JAJ(ARrA
p

BERCA /tldoI'Itsd P.T.
Po.Box24911""
Ant8f. 8k1g.. ,,11I Float
.J Ueaan ltIefdeka $ei.t/MI tr
,JAKARTUV5AT
Te H·344·ISI
1M Jf: BERSAI. ""
A.C$.E.M

BERCA h:JoMw P. r.
PO, Box " 4ISBY.
.J. /(ulft No. "
$lJ/IA8ArA
Tel. 68112
Telex:3 1146 BlRSAL 58
CabIe- BERSA/. .SURA8AYA
A' .E.1rI.P

IRAQ
He\I\1etl.f'ackafd Trading S.J.
Service ()pera~

loA Mansoor Qty981317.....,..
Tel: SSt ·41H3
teec 212-455HEPAfl.AO J(

CH.CS

IRELAND
Hewld l.f>ackard IrNod lIcl.
82183 l ower Leeson Steel
D<IOUN 2
Tel: 0001608800
Telex: 3G439
A.Of.Ct.l,CS.E,uP
C¥diK S¥vicn Ltd.-.....
Al"..
D1J1U11 5
TN (0 ') 35 1820
retell:30439

"
ISRAEL
EJdarI fJeClr(J(IJC kIs1ltmert Ltd
Po.lk» 1270
JE11USAU11 9 1000
'6.~S1.
JERUSJUII9U61
Tel:533 221, 553 242
Telex: 2523' ABlPAXRD ,(
A

E/eClfonics E~ DMsion
MoI(](~ IsnefLid.
16 /(remenetsJ<j $ltm
P.O. Box 250 16
m-ArrVlTm
Tel; 3 88388
Telex: 33569 AIoIi,(
Cable:BASTEL Tel-A viv
CH,cu.C5.EJJ.P

ITALY
Hewlen.pad<;8fd llaliarla S.p.A
Yraversa 99C
VIa GiIAio~M. 19
1-70124 1AAl
Tet: 1060)" HI7·• •
M

Hevo4e1I·P8Ckard llaIiana $p.A.
Via UafWl llAhef King. 3811I
10-40 1328OLOGfiA
Tel: (051)402394
Telex: 511630
CH,E.US
Hevr1etl..f>llck8I'd Ilaliana S.p.A.
VIa PIincipe Nicola 43GfC
1-95126CATANLA
Tel: (095)37-10-87
Telex: 970291
C.p
Hevo4e11·Packard /IaIiarIa S.p.A.
VI8 G. Di \l1110fiO 9
1-20063 CERNUSCO SUL NAVIGlJO

"""""Tel: (02) 923691
Telex.: 334632
A,CH.CU.CS.E.W'.P
HeMeU-Packard IlaUnlI S.p.A.
Via C CoIorrt>o 49
1-20090 TREIDNO SlIL NiVIGUD

"""""Tet 1021 44S9041
Telex: 322 116
C.M
Hew1etI·P8ck8fd ltaliarla S-p.A.
\lia tiJova San Rocco a
CapodimonIe. 62/A
HIO 131 fW'OU
Tel: (081174 13544
Too: 710698
~CH£

HewIell-PackllfdlIaliani S.p".
VI* G. Uodtqlo 33
1-16156GlHOVA PEGlJ
Tel: 1010) 68-37.(17
Tm : 2 15238
E.C
Hevrien-PacklWd ltUane S.p-A.
\Iia PeWo 15
1-35128PAOOYA
Tel: (049) 664888
Telex: 430315
A,CH.E,L4S
Hev.4elI.plldcafd t111i1N S.p.....
VtaIe C. Plvese340
1-00144 ROMA EUIl
Tet: (06) 54831
Telex: 610514
A.CH.a.lcs.E.Usr
Hewlell-Pacllafd IIaianlI S,p" _
\Iiadi Caselif18 571C
1·50018SCANDtCCl-F1RENZE
Tel: (055) 753863
Hevdeh·Packard h8lcwla S.p.A.
CorsoSviuefa. 185
1-10144 TOfIINO
Tel: 1011) 74 4044
Telex: 221079
CH.E

JAPAN
YOiIogawa·HewIeII-PackllfdLlI1
152·1. Oma
ATSUGl, Kaoaga.....a. 243
Tel: (0462) 28-0451
CU.C·.E
YOkoga...... ·Helvren·Packard Ltl.
Meijt-Semei Bk'g. 6F
3-1 Hon ChtlaoCho
CHlBA,280
Tel: 472 25 1701
E.Ol.CS

YoI<.og&wa.fole~-Pack8fd l ld.
YIlSl.rl&·SeJnej l-lfoshma Bldg.
6·11. Hoo-dofi, Naka-llu
H111OSH1MA,730
Tel: 82·241-«ill
YOiIogBWI·t!el'o1ell-PaCJIlfd li d.
Towa Builcling
2·3. Kaigan-dofi. 2 OlomeChoo-~u
KOBE, 6SO
Tel: (078) 392·4791
C.E
yOkoga...... ·Hevdell-PacJ<:Bfd li d.
K~. Asah 82 Bk%l
3·4 TS\J(!Jba
J(UMAGAfA, SIIlama 360
Tel: (0485)24-Ei563
CH.CU,E
yOkoga.....a-Hew!ell-PacI<:llfd l id.
Asati SIriul Oaichi Seime< Bldg.
4-7, Hanabalil-cho
J(lMWlOTO.860
Tel: 10963154·7311
CH.E
Yokogawa·Hewlell·PacIIIlfd li d.
Stin·KyoloCenlef~.

6 14. HIgasN·Stiokop-etIo
KaraSllllll·NIsIWu
Shiokop-dofi, SI'ItrogyMcu
KYOTO. 600
Td 075·343-0921
<:H£
yolloga...... -Hew1etI ·PllCI<.afd li d.
Milo L4~su1 Bldg
4·73. Sarro-m&tu. 1 Chome
"fTO, llaI'aki 310
Tel: (0292) 25-7470
CH.CU.E
YOl\ogaWl~n·Packard lid.
Surilomo 5einei 14·9 Bldg.
L4eie!d·L4Ir\aml, 2 CIlome
Naklll'l'll.la·ku
NACOYA, 4SO
Tel: (052) 571·5171
CH.CU.CS,EJolS
YolIoga.....a-Hev.tell·Packard lid.
Chua Bldg.•
4-20~. 5 Olome
Yodogawa·ku

OS..... '"Tel: 106) 304-6021
Telex; vtPOSA 523-3624
A.CH,CM.CS,E.MPr
YOiIogaWl.Hewiell-Pacl<:ard ue.
27·15, reee. 1 CI'lOfnC
SAGAMIH.lU. K&nagaWl. 229
Tel: 0427 59-1311
Yokog&.....a~I·PackBn;l LId.

Dailchi seifnei Bldg.
7· 1, Ni$N~u. 2 0I0ma
~u-ku.TOKYO 160
Tel: 03-348-4611
<:H.E
Yokoga.....a·Hew\eII·Packafd lid.
29-21 Takllido-Hgashi. 3 Chome
Suginarri-kUT,*"O 168
Tel: (OJ) 331-611
Telex: 232·2024 YHPTOK
A,Ol.CU.CS.E.t.lPr
YOiIogaWB·Hew\ell-Packllfdlid.
Oaiichi 'sana &iIcIing
2·8. Odofi. 5 Chome
UTSUNOUlYA, Tochigi 320
Tet (0286) 25-7155
CH.CS£

Yokogawa·Htvde!I--Packard Lid.
Yasuda Seinei NistlipJchi Bldg.
3l)-4 TSU"Uya-eho. 3 Chcme
YO«OHAttIA 221
Tel (045) 312·1252
CH.D.t,E

JORDAN

""""""""""'" """'p.D. Box 13$7_Ali
Tel 24907. 39907
Telex: 21456SABCO JO
OU.U.p

KENYA
ADCOM ua.ec. Kenya
P.DBo.c 30070.A_
TB/' 331955
Telex: 22639
t."
KOREA
Samsung E1ectfonics Hl'DMsiott
12FI. lonam BIdf}.
san 75·31. Y«Jkum-Dong
K"",""",.
Yeongdong P. D Box 12
SEOIII.
Te/.' 555·7555, 555-5U7
Tefft: 1'27364SAJJSAN
A.CH.Cltl.cs.I.u,P

KUWAIT
AJ.KhaJaytl TflKJing & CcnIrBCfing
p.o. Box830$6111I
KUWAIT
Te/.' 42·49'0. 4 1- '726
Telex: 22481~Ir'

CH.E."
PhcIo & Cine EquipmenI
P.D. Box 2TO$8181
KUWAIT
Te/.' 42·2846. 42-3801
Telex:22247 MaJifl lr,
p

LEBANON
aM. Do/ma(fian
AchrtJIi8h
P.o. Box 165.167
BEIIKIT
Tel; 290293"'..
Computer InIormabon Systems
P.D Box 1' -6274
SEfIVT
Tet 8940 T3
Telex; 22259
C

LUXEMBOURG
HI!vr1ell·Packafd BeIgUTl S.AJNY
Blvdde IaWoluwe. 100

"'"'."'"B·12oo RISSllS
Tel: 102) 762·3N lO
Telex: 23·494 pakben bu
A.CH.CM.tS.E,L4PP

MALAYSIA
Hewlell-Pad<.af(! sees (~)

Sdn. Bhd.
1$1 f loor. 8af?Jnan 8tilish
Am" ",.
klal'l Semarian. Damans¥a Iiefl11ts
KUALA LUIlIP\IJI 23-00
Tel: 943022
Telex: L4A31011
A.CK.E.L4.P·



SALES & SUPPORT OFFICES 0Arranged alphabetically by country
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MAYLAYSIA (Conl'd) Hewten-PIlekard NederlandS.V. PAKISTAN PUERTO RICO
Protei E"f}II'IHmg Pastoot Pe\efSSlJllIl 134 -136 Mushko & Comp8fIyLid. Hewlell·Pacl<8fdPoer1o Reo
PO.Box 1917 N..5612 LVfJHOtlOVEH '·8, $treet4) A~e. Ul.noz Riwflfa #tIOI
£016624, S8cticn 64 P.O. Box 2342 S«tct H/l Esq. CaAe Ochoa
2314 Penong Ro4d N.. 5600 Oi EIPOtOVEN ISLAMAUD HAlOREV, PuerIo Ii:o 00918
KIJd'wlg. .teA'AW"'.r re.(0401 326911 T~: 510ll Tel IB09175H 800
Tel- 36299 Telex: 51484recee rj Cable. FEMUS RJwaJpind He>Me1l·Padlard PUtrlO Rico
Teta" AlA 70904 PROUAI. A.CW ",E,U u ." cane 272Eclilicio 203
C4OIe,' PIUJrELENG

NEW ZEALAND MusMo &~ ltd. Urb. CosllryCUl
A.flll

HewleD·PeckNO(N,Z·1lIet
0Csm8n """",,, RIO PIEDRAS. Pueno Rico

MALTA 5 Owens Road
Abdullah Hamon Road P.O. eo. 4407

P!Ifflp TCIeOO Ltel P.O eo. 26· 189 /WUCJ/I 0X!2 CAROUNA, Puef10 Rico 00628
Nolal>de fk1 Epsom. AlJCKLAHD

Tel: 524131, 524132 Tet: (8091762·7255

" R<>£J. Tet. 687·159 Telex: 2894 AlUSKO PK ....CH.CS
Tel .,r41,45566 table. I£WPACI< Auckl/J'lO C4b1e: COOPERA TOR KataefIt

QATARA.E.IJ.P·
Tetu~ .vW 649 Ol.O.I.EP" CcmpuIearbia,p Hewlen·P8c:kard IN_I.) lid . PANAMA PO Box 2750
MEXICO 4·12 Cruitkshri SIreel E~trOnico BaIbod. SA. DOHA
HeIYlelI·P8d<8fd Ue_IC4NI. S.l. 1(JIt)me, WfUINGTON 3 CaRe Samuel LeW!$. Ed. Alta Tel. 883555
oe CY PO. BOI: 9443 _ '929 TeIe:.: 4806CHPARB
A~ PenlerlCo SU' No. 6501 Cct.rtenay Place. WELLIttGTON 3 ,ANAMAS P

Tepepi!fI . xod'lItI'Iko Tel B77-199 T~: 63·6613. 63·6748 Eastern T«hnicaI Services
16020 eeec0.1. Cable: IiEWPAl)( WelinglOl'l TeIe:.: 3483El.ECTRON PG P.O.So:. 4747
Tel 8-78·46·00 OU),I.E.P A.ClI.E.UJ' DOHA
teec 17·74·5Q7IiEWPACK MEX ~op 1nsIrlInefli$ & SysItms Ltd. PERU T~: J29 993
A.Dl.CS.E.loIS.P 369KhyberP~ RoM! tid E1«1to MMtca S.A. Teft:.: 4156 EASTEC DH

Hewletl·Packllfd lolexlWll. S," . PO. Box&i02 Los Fl8menccs 145. San Isidro N8$serTrading & Contracting
deC.V. AIIOOAIID

""" 1030
P.O,So:. 1563

A~e. Colaua del Vale 409 T« 194.()91 ""AI DOHA
Coldel Ville TeIt!:.: 60605 T« 4'''325. 41-3703 Ttil. 22170. 23539
JAnc~ de Garza GafCil ," TtIe:.: Pri:J. &oIh 25JOO TeIe:.: 4439NASSER DH
MONTEWY, NueIiOleon NcIl/Vop InsInInenIs & Systems Ltd.

"""' "Tet: 7842 41 110IoWtdeviJe $t.
SAUDI ARABIATelex: 038 410 P.O. BoJ/8J88 PHILIPPINES

'" CHRISTCJ/IIIICH ~ ()rIirI(! AtMncM Systems Modem Electronic EsJab6shment

fCJS4 T« 48fr928 ""0«- Hewlett-PackMlDivisIon

TeIe"'4203 RicoHouse, A!rIlXWIo Cor. Heuer, P. D. So:. 22015
Jos8 VaSCOo'lCefOsNo. 218

'" SU'" "'"""'"Col CondesI 0eJeg,~
NcIl/Vop InsInInenIs & Systems Ltd. Ugaspi Vi6age. Ua*ati ".......IlEXICO D.F. D6 140 Tel: 895·1760, lJ95.1764

r... 553·1206 50s"" """"
P.O. So:. 1510

TtIe:.: " ·72755 fCE ME 85-87 GhuznH $trNI Uefro MANIlA Teft:.: 871 108 HPUEEK SJ
T« 85-35·81,85-34,91,85-32·2 1 cable:sucu AL-KHOSAR

" P.O. 80:.2406 a<=.uWfWNGrDN TM:.: 3274OM.IN£
MOROCCO TIi: 850-091 A.OI.CSLM Ir.Iod«II ~11011iC Establishmenl-., TeIe..· HZ 3380 E1ectTmc SpecimIs andPropo/Ients ~"",'tJdiSld DMsion
81flIIJ lWaIc/Ii 4M ""

P.D. SOll 1228

"""""'" 69O-B Epi(anio fM~ SantosA~ Redec/WI. 61/1 F/oof
TtiI: J(U 1-82. 3068-38 NORTHEANIRElAND C<.£uo. Q<IU()N atr J£DDAH
TeIe:.: 23051.22822 SH Unlt~ KIngdom P. D. 80:.2849AIaJliJ4 r« 64438 48,

Tel; 98-96-8', 98·96-82, 98·96-83 Telex: 4027 12 FARNAS SJ

""'"
NORWAY Ttlex: , lXJ18. 42000ITTGLOBE Cable. MeTAJEDDAH

2 flIIJ c1'A9'/k ~-Pacltard Nofge AIS .w.ccA:A r BOOTH CH.CSEN
l10tIt Postelt 156 Folke Bemadones ~ei 50 p ItIt:1Cffll f ¥etroniC fsJittJh/llrlefl
C4S4IW'CA P.O. eox 3558 Hewlefl-Pack4fd Division
Tet 2l2093. 212095 H·503J f't'LlIHGSDALfH lBergen) PORTUGAL P.O.Box 22015
Telex: 23 139 Tel; 004715116 55 40 """""" RIYADH
p Telex: 186211lJna$n tltercambio Mroi.JI de Comercio T~: 49/ ·91 15, 49'-6381

CIi.CS.E.J,IS S.A.R.L TeIo:202049 MfERYD SJ
NE111ERlANDS Hew\dl·Packaci Ncroe AIS eo SO:. 2161 OI.CS,E,M
Hew\ell-Packard Neder1Ind BY Ostenldak!n 18-18 Ar. AnkxIioAup.1o fMAguIat 138 AlJdJGhani EJ AJOOv... HeINen~kIn 121 P.O. eox 34 P<JSBON
N.. llBIKK ....STnmN H· 1345 OsrEIlAs T« (I9153·21·31. 53·2 1-31

PO. 80x 78
RIYADH1',0. 80x681 Tel: 0047121 17 11 so TM x: 16891 truIIsr P Tel: 40 41717N..l1SO AA AlIISTELY(fH Ttlex: 18621t1lNs n " Telex. 200932 EL AJOUTel: 10201'1·20-21 A.CH.CU.CS,EJol,P - p

Telt_: 13 216liEPAIt. Ar. da Llberdade, 220-2
A.Dl,(),I.CS.E.t.lP.P OMAN 1298USBOA CoW:. SCOTLAND
Hewlell·Packard Nedet1lnd BY KItitrJilRAtnd6$ Tet 56 2181/213 :se. United KIn;dom...,.." P.O. Box 19 TtIe:.: 133 16S4BASA
N. 2906VK ClPEWAiOlJSSl L IIUSCor p SINGAPORE
P.O. Box 41 Tel: 122225. 145601

T~/f'.£mptesa Tknica tk Hewletl·Packa d Silgapore (Sales)
N. 2900AA (:AP'EWA,0 lJSSlL reb: 3289 BROKER us UUSCA T Et;UpmenIos ElfftricOS S, A.R.L. PIe. l kl.
Tet:om 51·64·44 p

Rua Rodrigo da Foosecd 103 noa.QO hc:tcapeHouse
Telex: 21261HEP"CN. Slit.- & ssoa B8hW4fl P.O. 80:.2531 450·2 Alexardl Road
A.Dl.CS.E POSO:. 169 P<JSBON 1 P.O. Bolt 58 Aledl"ll;t'a A:! , PoSIOtlice

IIUSCor Tet{I 9J 68·«).12 SWGAPOIlE, 9115
Ttf 134201.3 Telex.- 12598 Tel: 631188
reb: 3214BAHWANus OI.CS.E.P teec 1iPSGS0 RS 34209

Cabie tEWPACK. Sirogapore
A..Dl,CS.E.uS,P

alessandro
www.radioamatore.info-2
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SINGAPORE (Conl'd)
~~Lld.

lilJt ()5. " lIIoc* 6
KOiM/Ay~ b:MJfIME~
SINGAPOfI£ .334
T« 747-6188
1~1/, RS26283

'"SOUTH AFRICA
~1I·Pado:a-d So,lira (Ply.) L'I.
P.O. Box 120
How.d Place CAPE PllOVIICE 7450
PIne PIn CenIef. FDfrsl [)m,oe,........
CAPf J'flOVIrICf 1405
l et.5J.~
Telel: 57·20006
l .Dl()lj .lrlS.P

~.f'kkard So AfliCI {Pt)o .J Ucl
P.O. 80. 37099
92 0¥erp0r1 [n,oe
DURlAJI 4067
T~- 28""78. 2B-"N, 28-4110
TdtJ.: 6·22954
CH,o.o
Hrwten.fackard SoAIflCI (Ply.) Ltd.
6lWon Arcade
511 tape Road
t..non Grfll"9f
roRT WZABETM 6000
Tel: 041-3021C8
CH
~-Pack8rd So Am (Ply.)Ud.
P.OBoa 33345
GlenclMltiI 0010TWCSYUL
151 Roof bit

Cooo1rio "'" .... "-"c.. ..
ConslMlIii Pelt
...TOlU,ot llO2OO
Tete. ; 32163

C"'
Hewlen'P!lCkard So Atritl (PIy.IUd.
Privale Bag Wenc!ywood
SANDTON 2'''-
Tel:802-5111. 802-5125
Triel: 4·208n
table: tEWPACK~g

A,01.CW,cs,E.us.P

SPAIN
He'w'ell-PD.ard Espal'IolI S."
C. ENenza. 321
E.1.uaL0ftI, 29
Tel:322.24.51. 321.1354
T!lea; 52503 t¢te
A.Ot.cs.EJ,lS,P
HtwltI-fKka.rd EspaIIoIa: S.A.
tale s., v.eenle SINo
EdificiO Aba I
E-'IlIAC 1
Tel: 423.83.06
A,CH.E.IoIS
Hewletl-Packard EspaI\OII S.....
Cr1I de Ia Coru'\a, Km. 16,400...""",.......
Tete1)637.00.11
CH.CS,ll
~ard Espanoll SA
"G . S. rrMCl$CO ...... smo
~ 10. Edlicio StdI 2.
£.SfVIIJ.A 5
hI; 64 ,44.54
Tetell 72933
A,CS.""S,P

~d Espa/lOla SA.
C. Almon Gordlo, 1 (ErIlo3)
H ALfHClA 10
Tel: 361-1354
CH.'
SWEDEN
Hewlell·Pado..d Svenge AS
SlroIrwaoen 14K
S-22226 lUND
TI!!: (046)13·69-19
Ten: (SMI 17886 (via Splnge,,"',
CH
~1I·pP..d SYenpe AS
0st1T~3
S.21l28 MALMO
Tet lO4OI70270
Tdea : (854) 178861.. Sp1nge

""'"MtwtelI-f'ack.(1 Smlgt AS
Vb.1 Vl!e"QIIMl9
S.7Q3U OlOAO
Tel: (19) 10.48-80
TeItJ.: (8541 17886 (WI SpJnge
oilier)
CH
Hro.wlrfl.f'flcklrcl Sverigr AS
Skd'lollsgllan 9. KislB
80. 19
S.Ui393sp..IJKa
Tet (08) 750-2000
teec (8541 17886
TelrC...: {(8) 7527781
""-"".CS~,llSJ'

HrwIrt1.f'1c:l1ard Sverige AS
FrClfl'sOPbn 30
S.42132visTRA-FROuNJ...
Tet ((31) 4g.{)9.SO
TeIea: {8541 17886 (via SPlnge""",CHU

SW1TZERLAND
Hewlen.f'ackerd{SchweizI AG
O¥aslfasse 12

"""'" usnTel: (61133-59-20

•
Hr-..rtI-hdlar(l (Sc:IlnilI AG
7. rur ell Bois-ciJ.lan""-,.,0+1217 WOQl2
Tet (OO4 1}22-8J.1,.,1
Telr.:27333 tflAG Ql
CH.Ol.CS
Hewlrtt-f'8cAard(SchMiz) AG-,
0+8967 WDEN
Tel: {OO4tl 57 3 1 2111
Telr. : 53933 ~g Ch
Cable: tfI"'G01
... .CH,CM,CS.E.MS.P

SYRIA
~.,E1«1ronic~
lUi&sN AINI Ebn K.ys SIr,."
P.O_eo. 518'
DAM.UClIS
Tet 33-24-87
TtItx: 4 H 215
CIbe ' ElECTROBOR £l,4 WSC:US
E

~Etit~

P.O.1Jo¥ 2308

Abu""""""
....ASClJS
Tet 3345 92
T~.-, 411J()f

"
TAIWAN
HrwIell.f'llckard Far Easll111,
KlchsltIg 0ItIce
2IF 68-2. Oulg Cheng 3rd Fmd
"lII<SlJNG
Tel: (07) 2'1·23 18
CHCS~

Hrv.4rn-hc:tlerd FarE.. Lld
T-r-, Branch

"'-337 FuMsing Honl AcId
r....
Tel:1M 712-0404
reec24439 J£WPACl
ClblriEWfAO<. T_
....CH.Oof.CS.E,M,P
kIg L1l TradrJg Co.
3rdRoot. 7 Jen-Ai Ro«J. S«. 2
TAJl'fI KJ(}
Tel: (02) 3948 191
CMJJe: INGLIt TAFEl,
THAILAND........
30 Palpong Al'a .~
ILWJIC....
Ttl:235-5127
Tft!x: 84m 5mooco rH
e.tk IMESA s.tgk~

. IXcs.EJi
8«1g1c~ 8usiless I~LId.
5$-6 Dejo RoIKJ
ILWJIC...
Tel: 231-8670. 231,8671
Telt.: 87669-8EOtFT rH
c.bIe: BUSJOUPT BMlgkok
p

TRINIDAD & TOBAGO
CNiJbt!M1 TI!i«oms Lid.
SOIA JNniIghMnA~
P.O. Be. 732
PORT.(JF.SPAIi
Ttl: 62-«2'3. 62"'"2U
TMr 235.212 H.XJCO~
CH.U<P

TUNISIA
TIIIWE~
3 ' Al'eJU!' ck ". u.n.
TINS
Ttl: 2tJO. '44
U
C<x_
1Wr.AI'.tM~

TV""
Ttl: 253-82,
T~L '23'9CABAM TN

"
TURKEY
T~ CotrpInyLid
hn C«1t:1ni No. ,
KIIl'IIk~. A.l«lM
Tet275800
T~IC 42'55 TKIN TR

E

I MA..
~ EJdtm SCkakNo.4'16
rlic~ c:.dc1t!sI_....
Tel: 175 622
TeIr!i. , 42 59'

"
UNITED ARAB EMIRATES
Imtt4C Lid
P,O. 80¥2711
UlJDHUI
Tel:82 04 '9-10
~ IUTACA8I.X»/AB

'_ Ud
P.O. Bor '64'........
T« 59' 18'
'Hx: 68136 Inflllc SIt
0I.cs.E,1I.J'

UNITED KINGDOM

GREAT BRJTAJN
HrwIra-P8ck. d l id.
Tr1lt8!gMHousr
N.I¥iglIJiOfl Ro8d
"'LTRlHCKAM
ChrsIWr W...14 lNU
Tel: 061 928 6422
Telrll: 668068
"'Di,CS.E.M.USJ'
~.f'Ido;arcl lid.
EJstrH House. Elstee W¥y
1OIlaWR'lXll. IiIrtI WD6 1SG
Tet 01 2fJ1 5COO
Telrll: 895Z716
E.CH.CSJ'
HtwIrf-hc:k_d Ul1
OII<WId House. Oak"*' eee
CItton IMiTOL,"'von BS8 28N
te 0272 736806
Teec4«302
CH,CS,E,P
HrwIetr.f'eckarcl l kl.
Britlewrl House
BrideMI PlIc:e
LONDON EC4V6BS
Tel:01 583 6565
reec 298163
CH.CSR
1irw'rn-P8ck..c:l Lld
FOtl"II!f House
257-263~ S.rel_COUCf
~ Al2 1...... Sil . AIlIts
Tel: 072124400
TMl.: 1-8952716
CH.CS
~1·PIck.d Ur1

"""-"'"NOfIIWrTON. WrsI YOfkstwr Wf6 1~

T!I: 0924 895566
TeIe. :S57355
CH.CSR
HewIen.facka-d lid

"" """'-106-118 SI8bon~
IlfDtlU, 5I.ney RH1 IPS
Tel: 0737 68655
Trk"r.: 947234
CHCSIR
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GREAT BRITAIN (Con"d)
~n.fac:katd lid
A." .....
.t35 S..ttord Roed
~,SCUU.L. wrsr~
B" " 1ll
Tet 021 7'58800
TeIt_: 339105
CH.eS.EP
Hhwlell.fac:k_d lid
'ti1!Sl ErdHovst
••~ s..ees, WKl End
SOIJT'M.I." IlTO/II
Ha~Sl'Wt S03 300
Ttl (),t2186761
Ttlt. 417138
CH.es.p
l-k!''Mtn·Padcard Lid.
Eskdale Ad
WlI'II'Itrsll. WOI.IlG1Ulll
BtIltSl'We flGll SOl
Ttl 0734 696622
Teltx: 848884
E
1-k!'''''tIl-Paet<ard Ud.
Ki'lgSlrl"tl lrot
WIMef$h. WOOlQWII
Bttltstwe fIG11 5AA
Tel: 073' 7e.n.
Tettx: 811178
A,Of.CS.EJOIIP
~-PIO.&rd Ud........ "'"
E~ WO«INGHAIII
8et1tw,.~113lL

tee D3W 173100
Telt.: 8IBB05
QI.CS,Ep

IRELAND
NORTHERN IRELAND
~.fkk.-cl Lid.
CltdIaC 5tr't'ICn BuIdIlg
95A f lllghy Road Soultl
IElIAiT BTIO()8Y
Tet D232 62S·566
Tele. : 7'7626
CH.CS
SCOTLAND
Ht wltll·P8Ck.,-d LId..............-W", loltiII\ BOD9TG
Tel: 031331 1188
Teler. 72'68l
Qt.o.r.CS.E.M.P

UNITED STATES........
.....-...eo.
700 Cerasy plflt Scd\ SUIt 126_"'35226
Tel: (2C$ 822-M02
A.O<"
HewIeII-hcQrd Co.
' 20 WynnOrwt
tIJNTS\'IUL AL 35805
P.O. Box 7700
HUNTSYUL AL 35807
Tel: (2051830-2000
CH.CM.eS.E."'·
A,lZon.
HtwienPacltlld Co.
80BDP~II') PlIr1lWIV Wesl
PHOlHll. JJ. 850"
Tel: (6021273·8000
A.Oi.CU.CS,E.MS

~dCo.

2'2' Easl' Atagal Aced
TUC$OH, AI.65106
Tel: f6Q2)889..-s31
CH,UlS""

ealfomla
~-Pd-ardCo.
i9 $OUII'I HiI 01.
......... CA94005
Tel: (" 5)3JO.25DO
CH.CS
Hewtefl-P8dt_d Co.
P.O. Box 1830 (937tn
5060 E. Orion Avenue. Suite 102
IflESHO. CA 93727
Tel: (209) 252-9652
CH.cs.~

~1l·PIclIard Co.
P O. Box '23O
1130h sl Ofrogeh::rpe
fl.l.lUTOH. CA 92631
Tel: (111) ete.icoc
()4,Qrl,eS.EJ,IP
Hew4eft.f'D_d Co.
320 s. KeIogg. SuIeB
GOUTA,CA 93117
Tel: (8051967-3105
CH
HeWIl-Pad<.d Co.
540D W. RDsecrIJC 8olJe¥ard
LlWl(lAL.t:. CA 9026D
P.O. 80192105
LOS AHGt:US. CA 90009
Tel: (213)9'1Q.75QD
Telex;9 1().3Z5-6608
CH.CN.ts.AI'
HevrltIf.fllckaldCo.
3155 Porter OaKs Drive
'ALO ALTO, CA 94301
Tel: (" S) 857-8000
Of.CS.E
Hew\elI-hckatd Co.
'244 So. Matkel Coul. $lile ...
P.O. 8OJ: 15976
IAtAfJEHTD. CA 95852
Tel:(916) 929-7222
A· .Of.CS.E,t.lS
Hew\etI-PlCIWdCo.
96D6 Aero Ori'we
P.D. 8oJ; 23333
LUlIlIfGO. CA 92139
Tel: (619)279-32IJD
CH.CN.ts,E,NP
.........._eo.
2305c.rWlo Rnon -C-
lAM IWKlIII, CA 94583
Tet (.1S)8J8.sgoo
CH.CS
_C<>.
3OD5 SCon ElolM¥Itd
SAlTl CUM, CA Q5(Sl
Tel:(IOSI Q88.7tIOO
TeieI.: 910-J38.0586
....CH,Q.l.C5.EJ,fl
~n-PKka'd Co.
S703 Cor$a AYeIU!
WESTlAltE VLI.AGf, CA 9 1362
Tel: (2 13) 706-6800
E' /:)4' .cs-
CoIo,.do
Hewltfl~ldo;ard Co.
2' /nvefN:$$ Place. Easl
fNGLfWOOD. CO 80112
Tel:: (3031 649·5000
A,Ol,o.r.CS,E,MS

ConnKUclJl
~~dCo.

.78IJne5 hWsInaI Road ScurI
P.O. Box 5007
W.lUlJiGfORO. cr06492
Tet (2D3) 265-7801
....CH.O.u:S.E.LCS
florl.
HeWn.fltb'd Co.
290 1 N.W. 62nd Sired
P.O. BoJ 24210
FOIIT LAUOt:ADALf, fl 333D7
Tel: (3051 973-2600
CH.es .!.""
~·Pac:kardCo.
5177 LalteEIIenOr Drive
P.O. 80. 13910
ORl..UlDo.fl 32859
Tel: (305) 659·2900
....CH,OA.eS.E.~

Hewlell -Pado;ard Co.
57508 N. Hoovtf Blvd.• $udr 123
P O. eo. 15200
fA......fl336 IC
Tel: (B131 881-3282
A".CH.Q.l.CS.E · .....

Geotil la
Hewlel.fxkard Co.
2000ScurI PIrir. Place
P_O. eo. IDS005
...nJJlTA,GA 30348
Tel: (1011~1500

TettI: 81()."766--I89O
"',Q4.OA.cs.E),P

Haw . 1
HtwIl!tl.f'ado;.d Co.
Kawa&at\lO F'IuI. SUIt 190
567 SotMl KiIg Street
MOHOUl.U. tI 96813
Tel: 18D8, 526-1555
....CH.E,MS

lI.nOI1
Hewlel1-Packlfd Co.
301 EJdOl"/ldo Road
P.O. 8oJ; 1607
1LOOMlNGTON, l 61701
Tel; 13091 662-9111
CH.US··
HrwIeI1.f'Kkatd Co.
1100 ats seee. SUI! 100
DOWIPS GRO¥E, l 6Q§ IS
Tet (312196()..S76D
CH.CS
HewleI1.fKbrd Co_
5201 ToIwft Ori'we
JI(llJ..JlG IIUDOWS, l 6(XX)8
Tel: (312) 255-9800
TeleI: 910-E87·1Q66
A.Of.o.r.CS.E),f'

Indl.1'la
Hewten-f'xklltl Co.
7X!1 No. ShadeI¥.:l l wenJe
P.O. 8m; 50007
-....ous. ~ A6250
Tel: (317) 812-1000
l .CH.Ct.l.CS.E,M$

low.
Hewten.f>adWd Co.
1176 22nd seeec s...se 1
WEST on MClINfS, IA5026S
Tel: IS1S) 22' · 10435
CH.~··

K.n...
Hewtta.fld<ard Co.
7601 Ea51 f\IlSfOI'l Road. It203
WIOITA, KS 67207
Tet: (3 16) 681,&191

'"Kentuc:kr
HewIea-hdtard Co.
10300 t.n'l SUI"'"Rl»d, 11 100
lWSVlU, KY C0223
Tel: 1502lC26-{l l00
~CH.C5.NS

lOlJl.lan .
HtIWll·Pacl<ard Co.
160.James ~e East
ST. JIOSt:. LA 70087
P.O. eox 1149
kt:NHlR, LA 70063
Tel: (504) C67-C100
A.eH.eS.HIS
lMaryl.nd
lIe'wlen·Pac:kard Co.
3701~Steel

IAl,.TIMOfl£, 100 2 1227
Tel:(3011641·5800
TeitJ.: 710-862·1913
....Oto.r.CS.E.u5
HewlrI.fackan:l Co
20.::.. , C'1len"y Fbad
1lOCKYI.U. l.(I 20850
Tel: (3011916--6310
A,Ot.CN,CS.E ,Jofl

....uchlJ..tt.
~ardCo.

1nS t.rnAen'\In Fbad
.lNl'XM:fI, u.A 01810
Tet (617) fIl2· 1500
A.c.Qt,CS,OI.E,t*P"
HewletI ·Pac:k1fd Co.
32~Averoe

LEI IIIGTOH. t.IA 02173
Tel: (6171861-8960
CH.CS.E

IMIchlll·n
Hewlen-Pado;ard Co.
ol326 tascadl!Road S1.
GIWCl fW'lD1, " . 95D6
Tet. (6161957-1970
CH,CS,MS
-.roC<>.
1771W. BigBea'ief Fbad
TltOY.1.I18Cl6I
Tet (313) 643--617'
CH.CS
..1nne101.
HtoMdI-PIdtatd Co.
2025 W.~A~

n.PAl.l., .... 55113
Tet (6121 SU ·l lOO
A,Ot.Ct.l.CS,EJoF

Missouri
Hewle1I.fId<.d Co.
11131 Colorado A'oelU
KANSAS em,WJ 61137
Tel: (816) 763-8000
A.CH.()"I,CS.E.MS
Htw1l!t1·PlCltard Co.
13001 HoIertlerg Olive
BAlOGt:TOH. MO 63014
Tel: (31C) 34' -5100
A.eH,eS.E.""



SALES & SUPPORT OFFICES
Arranged alphabetically by country

UNITED STATES (Cont'd)
Nebt••k.
~·Peckard

10024ad MIl f«l., Suite 3
0IUJ4A. Nt6815.1
Tel I4{0334· 1813

""'"New Jer••yo
1iewlet1-PIICk8fdCo.
120 w,Cft'lllty Road
PARAMUS. NJ01652
Tel: (2{l11265·5000
..Qt.CJ,l.cs.E.....
HeMetl-Peci.clCo.
&l NewEI9DJ'ld Av. 'lies!
PISCATAWAY. NJ~54
teefOOt) 981·119'1
"'.CH.Ool.ts.E
New N.xico
1h'eII.f'Id<,~ Co.
11300 l omas Bhd.,N.E.
P.O. BOll 11634
ALlUQUEIlOUE, NIr.l 81112
Tel: 15051 292·1330
CH,CS,EJolS

New YOf1I,
~MlCo .

5 ~Dnve SMh

ALIlNT. NY 12205
TIll: (518) 458-1550
U.i,E.us
.......-""eo.
960CI .... SIre«
P.O. eo. II:.
CLARENCl, NY 14031
Tet (716) 7§9.8621
0<
MeWtl-PKluld Co.
200cross keyI Qlfa Panl.
FAJalORT. NY '44 50
Tel: (71~ 223-9950
CH,CM,CS.E,MS
lihwIeO-F'atkard Co.
7641 HenryClay BMi
"""""'-NY 13080
Tel: P 1S).&51-1820
A.CH,CIr.(,£,US
~MlCo.

No. 1 PeMsylv'" Plaza55."""
3411\ S'eel & 8lh AvtnJ!
Il.IJN.nu NY 10"9
Tet:(212) 971.(l8()()
0t,CS,E0,Lt.

~.dCo.

250We5k:t'oes1el' Avenue
WHlTlI'UJNS, NY 10604
Tet.19'4)6$4-61oo
OlCH.CSt
~.dCo.

3 CrossWll)'l PIf1l, Wesl
WOOOItJIY. NY 11797
Tel:15161921-()300
A,CH.CM.CS.£.MS
Norttl Carol".
_Co.
5605FloIIft' Way
PO Bet 26500
GIlfENSBOIIO, NC 27420
re.19'9) 852·1800
A.CH.Ct.l.ts.E.l.lS

0N0
~..J'actI.dCo.
9920CIIrver Road
CION.n 00 452'2
Tel: (513) 89' ·9870
CH.CS>lS_eo.
16500 Spr~ Roid
CLfVEL.»Il, OH '"130
Tet (216) 243-7300
A.Ol ,Ct.l .CS,E,MS
HNIetI·Pacl<_ d Co.
962~ "'..e _

CQ..lJMBUS, ()4 43lZ9
Tet (61414~1041

EN: New. 25. 1983
675 Brooksedge 8lv<I
WESTERVUf, OH 43081
CXCM.W·......-..eo.
33OPr~Rd.

DAn<*. OH 4SU9
Tel: (513)859·820Z
A.CH.Ct.l,E' .MS

OkLahom.
HewIrll-hclta'dCo.
3()1 H. lrMriliIrI. &.neA
P.D. eo. 75609
ClKl..lHOIIA an,OK 73147
Tet 1405) 94&9499
A',CHi' ,MS
~..d Co.
3840 S. 1000dE- A~. # 100
P.O. 9oll3S747
nLSA. Ql( 7t153
Tel: (918)665-3300
A",CH.CS.M'

"'-Hew'efl-f'8dlll'd Co.
92555. w. F'W:lneef~
P.D. 8oJI 328
WUONYW.~ 97070
Tet (503)682·8000
A.CXCS.E'.US

PMVI.yhWlla
~.dCo.

111 letI Driwt'
PITT$IUfIGH. PA 15238
Tel: (412') 782.{)400
A.CH.CS,E.uP
Hewten-Packard Co.
2750 Menoe Bo..6e'o'Ml
P.D. eo. 713
v.wn fOftGl. PA 1G0&82
Tet (l151666-9000
A.CXCM.E.M
South C.rolln.
HewIetI-PackIl'd Co.
Brool<Side po. SUIe 122
1 HIttli50nway
P.O. eo. 21m!
COOIIEA. SC29221
Tel: 1803) 732.()4()(1
CH,E.US
trow1etl.fltdcllfd Co.

""'".-""""~Bldg. . ~t24

CJtEfMVLU. SC29615
Tet (803) 297"" 20

T.nn.....
Hew\en-9ad\ard Co.
224 Ptten fbId. SoiIt 102
P.O. ee. 22490
KNOXYI.LE., TN 3792'2
Tet: 16151 691·2371
A'£H. US

~.dCo.

3070 Dredorl Row
IllEMPHIS, TN 38 131
T81: (901) 346-8370
~O<.MS

T••••
~.dCO.

4171 ~UK.I

SUile C· 110
£LPASO, rx 79902
Tel: 19,5 j533-3555
00' je

Hewtefl.f'ackMd Co.
'0535 HnIfl [lr7ve
P.O. 8oJ; 42! 16
HOUSTON. TX n042
Tel: 17131176-6400
.l,()l.et.I.CS.E.uP
Helo1eft.f'eCkard Co.
930 E_~Rd.

P.O. 8oJ; 1270
IllCHAROSOM, TX 75080
Tel: 121') 23Hi101
A.CH.cu.CSUAP
HewIef1.f'eCkwd Co.
1020 Cereal PaRway SOlAtl
P.O. 80_ 3299J
W1IJ1TON1O, TX 78216
Till!: (512) 494-9336
CH.cs.E,MS

Ugh
.........-""eo.
JS3Q W. 2 100 South
SALTlMf: aTf, UT84119
Till: 1S01) 974-1700
A.CXCS.E,MS

Vk'ginl.
~.f'eCk..oCo.
43Q0eo.. .....
CllB A1J.n" YA 23060
P.O. flo_9669
RIOIIOfCl, VA23228
Tel:: lB04) 747·1750
A.CH.CS.E,MS

W••Nngton
~.dCo.

1581551 .3111sao.
IEW~ W. 98006
Tet (206) 643-4000
.l,CH.cu.CS.E.....
Hew1efl-$'ackllfd Co.

S.'"
103 NorIl "'game IUd
SPClIW/t:. WA 99212
Tet:~ 922-7000
CH.CS

W••• Vlrglnl.
HewIeft-hck«d Co.
4604 Uac;Corlo.Ie b • .
P.O. 80_ 4297
QUJI:I..lSTOM. W'tI 2530&
Tel: 13(4) 925-0492-....
W-eonllin
Htwten-PackIl'd Co.
' 50 5.~ Slope Road
BIlOC*IJW). WI 53005
l et 1414) 784-8800
A.CH.CS.E·.uP

URUGUAY
PIll*' F~1fIdo S.A.C. ~ L
AI'Mi(Ja 1IIJIiI 2817
c.siIa de Cctreo310
MMfflJEO,«BI»S86
T*x; PWk I/OOfII 901
.a<E.M

VENEZUELA
~·Packard de '1erezuellC,A_
3lA Tran5YefsailOS~ Nonr
Edfiao Segre 1.2 & 3_50933
CARACAS 1071
Tet 239·4133
Telell; 25'046 HEwPACK
A.CH.CS,E,MS,P
~a-9KkarO de YeneZUda c.• .
CIIle--n-t...e~y 3Y. No. 31U(l
EcilidoAdt-Ewetyn. Local B_2646
4001. MARACAIBO, EstadoZlN
Tel: (061) 80.304
Ct ·
~wd de Venezuela C.A.
tale vargas Rondon
Ec)Iido 5egl.ros Car.tlobo. P$O 10

'''''''''TIII: (041151 385
"'CS}'
BiodecIronia I.It!(iU C.A.
Col< ""'" _
Edl CoU IM-Ptso 2 y~~ ,

""""-.ApIifMJo50"OWACA$ 1osa.e
Tt!I: 23981 '"
Telex: 26518

ZlMSABWE
FieIt1 Tt!CIftCIJ s-.
.f5 Kl!im1t»d. NoftI
P.B 3458-t« 10523'
TNiC: if · 122 liN
CLMI'

J.Jy 1983 5952-E900--"""HPdstribl.lors In pMed in i1aIicr..

alessandro
www.radioamatore.info-2




