
 

HP Archive 

 

 
This vintage Hewlett Packard document was preserved 

and distributed by 

www. hparchive.com 

Please visit us on the web ! 

 

 

 

 

 

 

 

Thanks to on-line curator: Larry Kohut 
 



OPERATING AND SERVICE MANUAL

DIGITAL
MULTIMETER

34768

Flio- HEWLETT
~~ PACKARD

;..

"..........
'"CD

w....- -



r---------- Flin- HEWLETT
~~ PACKARD

OPERATING AND SERVICE MANUAL

MODEL 34768

DIGITAL MULTIMETER

For Instrument Serial Numbers I652A07250 and Greater

Any changes made in instruments manufactured after this print
ing will be found in a "Manual Changes" supplement supplied
with this manual. Be sure to examine this supplement, if one
exists for this manual, for any changes which apply to your
instrument and record these changes in the manual.

WARNING I
To help minimize the possibility of electrical fire or shock
hazards, do not expose this instrument to rain or excess
moisture.

Manual Part No. 03476-90006

Microfiche Part No. 03476-90056

©Copyright Hewlett-Packard Company 1976
P.O. Box 301, Loveland, Colorado 80537 U.S.A.

Printed: November 1977



FliOW HEWLETT
r------------~~PACKARD

CERTIFICATION.

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

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty
shall be for the specified period) . During the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products which prove to be defective.

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

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

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

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

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

10/1/79
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SAFETYSUMMARY

Thefollowinggeneralsafetyprecautionsmustbeobservedduringallphasesofoperation,service,andrepairofthis
instrument.Failuretocomplywiththeseprecautionsorwithspecificwarningselsewhereinthismanualviolates
safetystandardsofdesign,manufacture,andintendeduseoftheinstrument.Hewlett·PackardCompanyassumesno
liabilityforthecustomer'sfailuretocomplywiththeserequirements.ThisisaSafetyClass1instrument.

GROUNDTHEINSTRUMENT

Tominimizeshockhazard,theinstrumentchassisandcabinetmustbeconnectedtoanelec
tricalground.Theinstrumentisequippedwithathree-conductoracpowercable.Thepower
cablemusteitherbepluggedintoanapprovedthree-contactelectricaloutletorusedwitha
three-contacttotwo-contactadapterwiththegroundingwire(green)firmlyconnectedtoan
electricalground(safetyground)atthepoweroutlet.Thepowerjackandmatingplugofthe
powercablemeetInternationalElectrotechnicalCommission(IEC)safetystandards.

DONOTOPERATEINANEXPLOSIVEATMOSPHERE

Donotoperatetheinstrumentinthepresenceofflammablegasesorfumes.Operationofany
electricalinstrumentinsuchanenvironmentconstitutesadefinitesafetyhazard.

KEEPAWAYFROMLIVECIRCUITS

Operatingpersonnelmustnotremoveinstrumentcovers.Componentreplacementandinternal
adjustmentsmustbemadebyqualifiedmaintenancepersonnel.Donotreplacecomponents
withpowercableconnected.Undercertainconditions,dangerousvoltagesmayexistevenwith
thepowercableremoved.Toavoidinjuries,alwaysdisconnectpoweranddischargecircuits
beforetouchingthem.

DONOTSERVICEORADJUSTALONE

Donotattemptinternalserviceoradjustmentunlessanotherperson,capableofrenderingfirst
aidandresuscitation,ispresent.

DONOTSUBSTITUTEPARTSORMODIFYINSTRUMENT

Becauseofthedangerofintroducingadditionalhazards,donotinstallsubstitutepartsorper
formanyunauthorizedmodificationtotheinstrument.ReturntheinstrumenttoaHewlett
PackardSalesandServiceOfficeforserviceandrepairtoensurethatsafetyfeaturesaremain
tained.

DANGEROUSPROCEDUREWARNINGS

Warnings,suchastheexamplebelow,precedepotentiallydangerousproceduresthroughout
thismanual.Instructionscontainedinthewarningsmustbefollowed.

IWARNING'

Dangerousvoltages,capableofcausingdeath,arepresentinthisinstrument.Useex·
tremecautionwhenhandling,testing,andadjusting.

A



SAFETY SYMBOLS

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

&

~
...L OR@-

W

m OR.l.

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

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

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in
dicate the terminal which must be connected to ground before
operating equipment.

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

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

Alternating current (power line).

Direct current (power line).

Alternating or direct current (power line).

I I
The WARNING sign denotes a hazard. It calls attention to a pro-

WARNING cedure, practice, condition or the like, which, if not correctly per-
I formed or adhered to, could result in injury or death to personnel.

NOTE:

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

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

GENERALINFORMATION

SectionI

'-1.INTRODUCTION.

1-2.Thissectioncontainsgeneralinformationconcerning
the-hp-Model3476BMultimeter.Includedisaninstru
mentdescription,specifications,informationaboutinstru
mentandmanualidentification,optionandaccessoryinfor
mation,andsafetyconsiderations.

providedtoenabletheusertomakerepeatedmeasurements
withoutchangingranges.Thesamplerateisapproximately
threereadingspersecond.Throughouttheremainderof
thismanual,the3476BMultimeterwillbereferredtoas
Multimeter.

'-5.SPECIFICATIONS.

'-3.DESCRIPTION.1-6.SpecificationsfortheMultimeterarelistedinTable
I-I.Thesespecificationsaretheperformancestandardso(

14.The-hp-Model3476BMultimeterisa3digit,fivelimitstowhichtheMultimetercanbetested.Anychanges
function,autoranginginstrumentwhichmeasuresacanddcinthesespecifica"tionsduetomanufacturingchanges,design
yoltage,acanddccurrent,andohms.AHOLDfunctionisortraceabilitytotheNationalBureauofStandardswillbe

Table1-1.Specifications.

DCVOLTMETER

Ranges:±0.11V,1.1V,11V,110V,1100V(1000VMaximumInputl
Accuracy(20°Cto30°C):

Ranges
Accuracy

(gO·DayCalibrationCycle)
Accuracy

(l·YearCalibrationCycle)

0.11V±(0.3%ofreading+.2%ofrange)±(0.5%ofreading+0.2%ofrangel
1.1V,11V±(0.3%ofreading+0.1%ofrange)±(0.5%ofreading+0.1%ofrange)
110V,1100V±(0.4%ofreading+0.1%ofrange)±(0.6%ofreading+0.1%ofrange)

CommonModeRejection:>100dBat50Hz,60Hz(1kflunbalanced)
InputResistance:10Mfl±5%
InputProtection:<1000V(Continuous)
TemperatureCoefficient:±(0.05%ofreading+0.02%ofrange)/oC

ACVOLTMETER
Ranges:0.11Vrms,1.1Vrms,11Vrms,110Vrms,1100Vrms(707VrmsMaximum)
Accuracy(20°Cto30°C):

Accuracy
(gO·DayCalibrationCyclel

Ranges*45Hzto2kHz2kHzto5kHz5kHzto10kHz

1.1Vrmsto1100Vrms

0.11Vrms

±(1.5%ofreading
+0.4%ofrange)

±(2%ofreading
+0.6%ofrange)

±(3%ofreading
+0.6%ofrange)

±(5%ofreading
+0.6%ofrange)

±(8%ofreading
+1.0%ofrange)

±(18%ofreading
+1.0%ofrange)

45Hzto2kHz

Accuracy
(l·YearCalibrationCycle)

2kHzto5kHz5kHzto10kHz

1.1Vrmsto1100Vrms

0.11Vrms

±(1.7%ofreading
+0.5%ofrange)

±(2.2%ofreading
+0.7%ofrange)

±(3.2%ofreading
+0.7%ofrange)

±(5.2%ofreading
+0.7%ofrange)

±(8.2%ofreading
+1.1%ofrange)

±(18.2%ofreading
+1.1%ofrange)

*Rangesusablefrom0.03tofullscale.
CommonModeReiection:(1kflbalanced)>80dBat50Hzand60Hz
InputResistance:10Mfl±5%
InputCapacitance:<30pF
InputProtection:<707rmscontinuous
TemperatureCoefficient:±(0.05%ofreading+0.05%ofrange)tC

I-I



Section I

Table 1-1. Specifications (Cont'd).

DC AMMETER

Ranges: ± 0.11 A. 1.1 A (1.1 A maximum input)
Accuracy (20°C to 30°C):

Model 347613

Accuracy
Ranges (90-Day Calibration Cycle)

±O.llA,l.lA ±(0.8%ofreading
0.2% of range)

Accuracy
(l-Year Calibration Cycle)

± (1.0% of reading
0.2% of range)

Impedance: 1 - 1.5 ohm constant
Protection: 1.5 A fuse to 250 V (> 250 V will damage the instrument)
Temperature Coefficient: ± (0.05% of reading + 0.02% of range)/oC

AC AMMETER

Ranges: 0.11 A rms, 1.1 Arms (1.1 rmsmaximum input)
Accuracy (20°C to 30°C):

Accuracy
(90-Day Calibration Cycle)

Accuracy
(1-Year Calibration Cycle)

Ranges' 45 Hz to 2 kHz 2 kHz to 5 kHz

1.1 Arms ± (2% of reading ± 13.5% of reading
+ 0.4% of range) + 0.6% of range)

0.11 Arms ± (2.5% of reading ± (5.5% of reading
+ 0.6% of range) + 0.6% of range)

45 Hz to 2 kHz

± (2.2% of reading
+ 0.5% of range)

± (2.7% of reading
+ 0.7% of range)

2 kHz to 5 kHz

± 13.7% of reading
+ 0.7% of rangel

± (5.7% of reading
+ 0.7% of range)

• Ranges usable from 0.03 to full scale.
Impedance: 1 - 1.5 ohm constant
Protection: 1.5 A fuse to 250 V (> 250 V will damage the instrument)
Temperature Coefficient: ± (0.05 of reading + 0.05% of range)/oC

OHMMETER

Ranges: 1.1 kf!, 11 kf!, 110 kf!, 1100 kf!, 11000 kf!
Accuracy: (20°C to 30°C)

Ranges

110 K, 1100 K

11000 K,
1.1 K,11 K

Accuracy
(90-Day Calibration Cycle)

± (0.3% of reading
+ 0.1 % of range)

± (0.5% of readi ng
+ 0.1% of range

Accuracy
(1-Year Calibration Cycle)

± (0.5% of reading
+ 0.1% of range)

± (0.7% of reading
+ 0.1% 'of range)

Open Circuit Voltage: < 4 V
Input Voltage Protection: < 30 V rms continuous, no effect;

30 V to 250 V rms requires replacement of input fuse; > 250 V will damage instrument.
Temperature Coefficient: ± 10.05% of reading + 0.02% of range)/oC

Table 1-2, General Information,

1-2

Ranging: Automatic or Hold Mode
Sample Rate: approximately 3 samples per second
Operating Environmental conditions:

Temperature range: OOC to 40°C
Humidity: < 95% RH

Power:
AC line, < 6 VA at:

Standard, 104-127V, 54-66 Hz
Option 001, 86-106 V, 54-66 Hz
Option 002, 86-106 V, 48-54 Hz
Option 003, 190-230 V, 48-54 Hz
Option 004, 208-250 V, 48-54 Hz

8attery Pack: rechargeable Nickel Cadmium

Typical Operating time using fully charged batteries:
8 hours at 25°C

Battery charging time: 14 hours at 25°C with
instrument turned off. Battery charge will
be maintained with instrument on.

Weight: 0.97 kg (2 lb. 2 oz.)
Shipping Weight: 1.79 kg (3Ib. 15 oz.)
Dimensions: 5.84 cm (2.3 in.) high, 16.8 cm

(6.6 in.) wide, 20.6 cm (8.1 in.) deep
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coveredbyanerrataorchangesheet.Thesespecifications
supersedeanypriorpublishedspecifications.Supplemental
informationinTable1-2isprovidedtodescribegeneral
operatingcharacteristics.

1-7.INSTRUMENTANDMANUALIDENTIFICATION.

1-8.Hewlett-Packardusesatwo-sectionserialnumber.The
firstsection(prefix)identifiesaseriesofinstruments.The
lastsection(suffix)identifiesaparticularinstrumentwithin
theseries.Aletterbetweentheprefixandthesuffixidenti
fiesthecountryinwhichtheinstrumentwasmanufactured.
Themanualiskeptup-to-dateatalltimesbymeansofa
changesheetwhichissuppliedwiththemanual.Iftheserial
numberofyourinstrumentdiffersfromtheoneonthetitle
pageofthismanual,refertothechangesheetsuppliedwith
themanual.AllcorrespondencewithHewlett-Packard
shouldincludethecompleteserialnumber.

1-9.OPTIONS.

1-10.Table1-3liststheoptionsavailablefortheMulti
meter.

1-11.Theinstrumentcontainsalabelidentifyingtheline
voltageforwhichtheinstrumentiswired.Ifthejumper
wiresarechangedtoaccomodateadifferentlinevoltage,
thelabelmustalsobechangedtoindicatethenewconfig
uration.

NOTE

Iftheinstrumentistobeoperatedatalinefre
quencyotherthantheoneindicatedonthe
label,itwillbenecessarytoperformtheClock
FrequencyAdjustmentinSectionVofthis
manual.

SectionI

Table1-3.Options.

OptionDescription

Standard104·127,54-66Hz,6VA,60mAMax.
00186·106,54-66Hz,6VA,70mAMax.
00286-106,48-54Hz,6VA,70mAMax.
003190-230,48-54Hz,6VA,30mAMax.
004208-150,48-54Hz,6VA,30mAMax.
910TwoOperatingandServiceManuals

1-12.ACCESSORIES.

1-13.TheaccessoriesavailableforusewiththeMultimeter
arelistedinTable1-4.

Table1-4.Accessories.

AccessoryNumberDescription

Model11096ARFProbe,100kHzto500MHz(down
3dBat10kHzand700MHz)

Model11096A1251-4242
Adapter

Model11067AUniversalTestLeadKit
Model11068ASoftCarryingCase

1-14.SAFETYCONSIDERATIONS.

1-15.ThisOperatingandServiceManualcontainscautions
andwarningsalertingtheusertohazardousoperatingand
maintenanceconditions.Toensurethesafetyoftheoperat
ingandmaintenancepersonnelandretaintheoperating
conditionoftheinstrument,theseinstructionsmustbe
followed.

1-3/1-4
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2-1.INTRODUCTION.

SECTIONII

INSTALLATION

NOTE

SectionII

2-2.Thissectioncontainsinformationandinstructionsfor
theinstallationandshippingoftheMultimeter.Included
areinitialinspectionprocedures,powerandgrounding
requirements,environmentalinformation,andinstructions
forrepackagingtheinstrumentforshipment.

2-3.INITIALINSPECTION.

2-4.Thisinstrumentwascarefullyinspectedbothmechani
callyandelectricallybeforeshipment.Itshouldbefreeof
marsorscratchesandinperfectelectricalorderuponre
ceipt.Toconfirmthis,theinstrumentshouldbeinspected
forphysicaldamageintransit.Electricalperformance
shouldbetestedusingtheperformancetestsoutlinedin
SectionV.Ifthereisdamageordeficiency,seethewar
rantyinsidethefrontofthismanual.

2-5.POWERREOUIREMENTS.

2-6.TheMultimetercanbeoperatedfromanyoneof
theacpowersourceslistedinTable1-3.Beforeconnecting
theinstrumenttoacpower,verifythattheacpowersource
matchesthepowerrequirementoftheinstrumentbyrefer
ingtothepowerrequirementlabelattachedtotheinstru
ment.Iftheinstrumentisincompatiblewiththeavailable
powersource,refertoSectionVforPowerRequirement
Modificationinstructions.

2-7.ENVIRONMENTALREOUIREMENTS.

2-8.TheMultimeterwillmeetthespecificationslistedin
Table1-1whentheoperatingtemperatureiswithinthe
rangeof+20°Cto+30°C(+68°Fto+86°F).Theinstru
mentcanbeoperatedwheretheambienttemperatureis
withintherangeofO°Cto40°C(32°Fto104;OF)andthe
relativehumidityislessthan95%.

WARNINGI
Topreventpotentialelectricalorfirehazard,
donotexposeequipmenttorainormoisture.

2-9.REPACKAGINGFORSHIPMENT.

IftheinstrumentistobeshippedtoHewlett
PacklJrdforserviceorrepair,attachatagtothe
instrumentidentifyingtheownerandindicating
theserviceorrepairtobeaccomplished.
Includethemodelnumberandfullserialnum
beroftheinstrument.Inanycorrespondence,
identifytheinstrumentbymodelnumberand
fullserialnumber.

2-11.Placeinstrumentinoriginalcontainerwithappropri
atepackingmaterialandsealwellwithstrongtapeormetal
bands.Iforiginalcontainerisnotavailable,onecanbepur
chasedfromyournearest-hp-SalesandServiceOffice.

2-12.Iforiginalcontainerisnottobeused,proceedas
follows:

a.Wrapinst~umentinheavypaperorplasticbeforeplac
inginaninnercontainer.

b.Placepackingmaterialaroundallsidesofinstrument
andprotectpanelfacewithcardboardstrips.

c.Placeinstrumentandinnercontainerinaheavycar
tonorwoodenboxandsealwithstrongtapeormetal
bands.

2-13.POWERCORDSANDRECEPTACLES.

2-14.Figure2-1illustratestheplugcapconfigurationsthat
areavailabletoprovideacpowertotheMultirneter.The
-hp-partnumbershowndirectlybeloweachplugcap
drawingisthepartnumberforthepowercordsetequipped
withtheappropriatematingplugforthatreceptacle.The
appropriatepowercordshouldbeprOVidedwitheach
instrument.However,ifadifferentpowercordsetisre
quired,notifythenearest-hp-SalesandServiceOfficeand
areplacementcordwillbeprovided.Theinstrumentac
powerinputreceptacleandcordsetappliancecoupler
meetthesafetyspecificationssetbytheInternational
CommissiononRulesfortheApprovalofElectricalEquip
ment(CEE22).

Figure2-1.PlugCaps.

STO-B-4195
·ULLISTEDFORUSEINTHEUNITEDSTATESOFAMERICA

2-10.Thefollowingparagraphscontainageneralguidefor
repackagingtheinstrumentforshipment.RefertoPara
graph2-11iftheoriginalcontaineristobeused;2·12ifit
isnot.Ifyouhaveanyquestions,contactyournearest-hp
SalesandServiceOffice(SeeAppendixAforofficeloca
tions).

~
25V_6A'

:#~

8120-1521

(:)Q.""250V-6A'

I~~
~

8120-0698

2-1/2-2
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SECTIONIII

OPERATINGINSTRUCTIONS

3-1.INTRODUCTION.

SectionIII

3-2.Thissectioncontainsinstructionsforoperatingthe
Multimeter.Measurementsofacanddcvoltage,acanddc
current,andohmsarediscussed.Adescriptionofthecon
trolsandconnectorsisgiveninFigure3-9.

IWARNINGI
Topreventpotentialelectricalorfirehazard,
donotexposetheMultimeteroritsaccessories
torainormoisture.

3-3.TURN-ON.

3-4.BeforeconnectingtheMultimetertoacpower,verify
thattheacpowersourcematchesthepowerrequirements
oftheMultimeterbyreferringtothepowerrequirement
labellocatedbelowtheacreceptacle.Iftheinstrumentis
incompatiblewiththeavailablepowersource,refertoSec
tionVofthismanualforpowerrequirementmodification
instructions.Afterthisverification,connecttheproperac
powertotheinstrumentandpresstheONbutton.Thein
strumentisreadyforuse.

3-5.OPERATION.

3-6.Overload/OverrangeIndication.

3-7.Figure3-1showsthedisplayindicationduringan
OverioadjOverrangecondition.

Figure3-1.OverloadIndication.

3-8.Auto/HoldSwitch.

3-9.IntheAUTOposition(out),theMultimeterisinthe
Autorangingmode.InthismodetheMultimeterwillup
rangeifthedisplayreadingincreasesabovelIIKJ19~1and
downrangeifthedisplaydecreasesbelowl11110101.These
numericalautorangingpointsareirrespectiveofdecimal
placement.Thedifferencebetweenthetwoautoranging
pointsiscalledtheautoranginghysteresis.Figure3-2shows
theautorangingpointsfordcvoltagemeasurementsfrom0
to1000Vdc.AutoranginginotherMultimeterfunctionsis
similar.

8
0

'i0

-.~QQ
1100III,4•

I
II

110!I.101.•
iI
II

1/
I.'4. I

wI

'"zI.l-------.l... ~
II:.1 •0ex>ex>ex>ex>ox 0enenen.0« en 00C;g'22~

C;-.
INPUTLEVEL(Vdc)

3476-8-'1581

Figure3-2.MultimeterAutoranging.

3-10.IntheHOLDposition(IN)theMultimeterwillreo
maininthesamerangeaswhentheswitchwasdepressed.

3-11.ACVoltageMeasurements.

ToavoidpossibledamagetotheMultimeter
circuitry,theacinputvoltagemustnotexceed
707Vrms.

3-12.SettheMultimeterfrontpanelcontrolsasfollows:

DC/AC(:7:~)~(IN)
VOLTS(V)_(IN)
AUTOHOLDAUTO(OUT)
AMPS(A)ANDkn(OUT)

3-13.ConnecttestleadsfromtheMultimeterVn(HI)
andCOM(LOW)connectorstothevoltageundertestas
showninFigure3-3.

VflCOMA

~~~
~

,--.lkV-----.,~I.IA______.,

MA~MAX0 500V

FUE~xFUSE
32""1.5A

3476-8-4453

rv
AC
SOURCE

Figure3-3.ACVoltageMeasurement.
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3-14. DC Voltage Measurements.

To avoid possible damage to the Multimeter
circuitry, the dc input voltage must not exceed
1000 V dc.

3-15. Set the Multimeter front panel controls as follows:

DC/AC (= ~) == (OUT)
VOLTS (V) (IN)
AUTO HOLD AUTO (OUT)
AMP (A) AND kn (OUT)

3-16. Connect test leads from the Multimeter V n (HI) and
COM (LOW) connectors to the voltage under test as shown
in Figure 3-4.

VO COM A

~~~
~

,----: IkV ---., ,-I ./A-----,
MAX,- MAX 0

500V

FU E ~x FUSE
32fn-A 1.54

3476- 8 -4453

BATTERY

Figure 3-4. DC Voltage Measurement.

3-17. AC Current Measurements.

To avoid possible damage to the Multimeter, do
not allow the voltage across the Amps to COM
input terminals to exceed 250 V at any time.

3-18. Set the Multimeter front panel controls as follows:

DC/AC (= ~) ~ (IN)
AMPS (A) (IN)
AUTO HOLD AUTO (OUT)
VOLTS (V) AND kn (OUT)

3-19. Connect test leads from the Multimeter A and COM
connectors to the current under test as shown in Figure 3-5.

3-20. DC Current Measurements.

To avoid possible damage to the Multimeter, do
not allow the voltage across the Amps to COM
input terminals to exceed 250 V at any time.

3-2
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Figure 3-5. AC Current Measurement.

3-21. Set the Multimeter front panel controls as follows:

DC/AC(=-=-=~) (OUT)
AMPS (A) (IN)
AUTO HOLD , AUTO (OUT)
VOLTS (V) AND kn (OUT)

3·22. Connect test leads from the Multimeter A and COM
to the current under test as shown in Figure 3-6.

Figure 3-6. DC Current Measurement.

3-23. Resistance Measurements.

3-24. Set the Multimeter front panel controls as follows:

kn (IN)
AUTO HOLD AUTO (OUT)
VOLTS (V) AND AMP (A) (OUT)
DC/AC(= ~) Either

3-25. Connect test leads from the Multimeter V nand
COM connectors to the resistance under test as shown in
Figure 3-7.

VO COM A

~~~
~ ,----: IkV---., ,-1 . IA-----,

MAX,- MAX 0
500V

Fu E ~x FUSE
32 i"A I.SA

3476- 8-4453

A
v

Figure 3·7. Resistance Measurement.
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3-26.BATTERYOPERATION.

3-27.RechargingtheBattery.

3-28.Batteryrechargingisaccomplishedbythefollowing
procedure:

a.Verifythattheacpowersource(line)matchesthe
powerconfigurationoftheMultimeterbyreferringtothe
powerrequirementlabellocatedbelowtheacreceptacle.
Ifitisincompatible,refertoSectionVforpowerrequire
mentmodificationinstructions.

b.WiththeMultimeterPowerswitchsettoCharge
(out),connecttheaclinevoltage.

c.AsspecifiedinTable1-2,theMultimeterwillbefully
rechargedwithin14hours.

NOTE

WiththeMultimeterONandtheproperacline
voltageconnected,thechargeonthebattery
willbemaintainedbyatricklechargecurrent.
Thischargecurrentisnotsufficienttofully
rechargetheBatteryin14hours.

3-29.OperatingTime.

3-30.WiththeMultimeterbatteryfullyrecharged,the
typicaloperatingtimeiseighthours.

3-31.LowBatteryIndication.

3-32.Alowbatteryconditionisindicatedwhen5decimal
pointsappearonthedisplayasshowninFigure3-8.Atthis
timetheMultimetershouldbeconnectedtoaclinevoltage
toallowthebatterytorecharge.

NOTE

Multimeteraccuracyspecificationsarenotmet
duringLowBatteryIndication.

SectionIII

b.SetthePOWERswitchtoCHARGE(out).
c.AllowtheMultimetertofastchargefora

minimumoffiveminutes.
d.Afterthisperiod,aclineoperationmaybe

resumed.

e.Donotbeginbatteryoperationuntilthe
batteryisfullyrecharged.

3-33.InputProtectionFuses.

3-34.TheAMPSinputisprotectedbya1.5A250Vfuse
andtheOHMSinputisprotectedbya32rnA250Vfuse.
ThesefusesarelocatedbehindtheslidingInputPanelas
showninFigure3-9,0,@,@.Replacementofthese
fusesisaccomplishedbythefollowingprocedure:

a.SlidetheInputPanelfirmlytowardthebackofthe
Multimeteruntilthefusesprotrude.

b.Removeandreplacefaultyfuse.

ToavoidpossibledamagetotheMultimeter,
insurethatthecorrectfusesareusedforre
placementintheInputProtectioncircuit.

c.Pushfusesfirmlyintotheirreceptaclesandslidethe
InputPanelforwardtoholdfusesinplaceandalignthe
inputjacks.

NOTE

Multimetertestleadbananaplugscanbeused
asatooltoholdthefusesinplacewhilesliding
theInputPanelforward.

3-35.ACLineandBatteryFuseReplacement

3-36.RefertoSectionVforinstructiononthereplace
mentofaclineandbatteryfuses.

•••••
3-37.SEMICONOUCTORJUNCTIONMEASUREMENTS.

Figure3-8.LowBatteryIndication.

NOTE

IftheMultimeterisinadvertentlyleftonand
becomescompletelydischarged,thefollowing
procedureshouldbefollowedbeforeusingthe
Multimeter:

a.ConnecttheMultimetertotheproperacline
voltage.

3-38.Duetothelowoutputcurrentonthehigherohms
ranges,the34768mustbedownrangedtothelowestohms
rangeinordertomeasuresemiconductorjunction(diode)
resistance.Thiscanbeeasilyaccomplishedbythefollowing
procedure:

a.Tomeasuretheforwardresistance,connectthecath
odeofthediodetotheCOMterminalandtheanodetothe
nvterminal.

b.PresstheApushbutton.Thiscausestheinstrument
todownrange.

3-3
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c. Press the kD pushbutton and read the forward resis
tance on the display.

Model 3476B

d. To measure the reverse resistance of a diode, reverse
the input connections to the diode and repeat Steps band
c.

3476-8-4421

13

3476-8-4422

NOTE

0)
panel

and

®
® are fuses located behind sliding

CD
CD

OISPL~ Y: Five section, 7 segment LE 0 readout.

Power ChargelOn Switch: Switches Multimeter power
ON or OFF. Power is on when the pushbutton is depres
sed. Batteries are being charged whenever ac power is con
nected to the Multimeter. However, in the CHARGE
position, the battery charge rate is much faster.

OC/AC Selector Switch: Selects dc or ac mode for either
voltage or current measurements. The instrument is in ac
mode when the pushbutton is depressed.

VOLTAGE Selector Switch: Selects voltage function for
either ac or dc voltage measurements.

AMPS Selector Switch: Select amps function for either
ac or dc current measurements.

kn Selector Switch: Selects ohms function for measuring
resistance. Display reads in kilohms.

CD RANGE AUTO/HOLD Selector Switch: Select automatic
ranging mode or hold mode. Hold mode is set with the
switch depressed.

CD VoltslOhms Input Terminal: Used in coniunction with
the COM terminal ® for measuring ac voltage, dc volt
age, or ohms.

t9' Ohms Input Protection Fuse: 32 mA fuse located behind
\.V the sliding input panel ® .
t'jQ\ COM Input Terminal: Common terminal for ac/dc volts,
~ acldc amps and ohms measurements.

@IAmpslnputTerminal:usedincOnjUnctionwiththe
COM terminal ® for measuring ac or dc amps.

@2AmpslnputprotectionFuse:1.5amPfuselocated
behind the sliding input panel ® .

@3SlidinglnputPanel:lnthefront(left)positionthispanel
allows access to the three input terminals (Vn, COM, A).
When in the back (right) position the input protection
fuses 0) and ® can be removed and replaced.

3-4

Figure 3-9. Location of Controls and Connectors.
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SECTIONIV

THEORYOFOPERATION

4-1.INTRODUCTION.

4-2.Thissectioncontainsthetheoryofoperationforthe
Multimeter.Includedaresimplifiedblockdiagramsand
descriptionsofthefunctionofeachblock.

4-3.SimplifiedBlockDiagramDescription(Figure4-1).

4-4.SignalConditioning.Thesignalconditioningblock
consistoftheinputterminals,overloadprotectionfuses
andfunctionalswitching.Overloadprotectionfusesprovide
protectiontotheMultimetercircuitryduringacordcamps
measurementsandduringohmsmeasurements.

4-5.OhmsReference.Theohmscurrentsourceprovides
currentforohmsmeasurements.

4-6.InputAmplifier.Theinputamplifierprovidesinput
rangeswitchingforallfiveMultimeterfunctions.Thisis
accomplishedbyusingFETswitchestoselectdifferentgain

levelsfortheinputamplifier.TheFETswitchesarecontrol
ledbytheLogicController.

4-7.ACConverter.TheACConverterisanaveragere
spondingdetectorusedinacvoltageandaccurrentmeas
urements.TheoutputoftheACConverterisadcvoltage
equaltothermsvalueoftheacinputvoltage.Intheac
currentmode,theinputvoltagetotheconverteristheac
voltagedropacrossthe1ohmcurrentshunt(R45).

4-8.Integrator,Polarity/ZeroDetector,LogicControland
Display.TheMultimeterusesthedualslopeintegration
technique.TheIntegratorcoupledwiththePolarityIZera
DetectorandtheLogicControllerconvertsthesignalfrom
theconditioningcircuitstoadigitalrepresentationofthe
inputmeasurement.Thisdigitalrepresentationisviewedon
the3476BDisplay.

4-9.PowerSupply.ThePowerSupplyconsistsofa
BatteryandChargercircuit,aDCtoDCConverteranda
SeriesRegulator.

INPUT

DCn

+REF~

-REF-JVV"v--o

ACAC
>--+---+-----1CONVERTER!---,-'-=-..JV\1\o-<

3476-8-4402

5V
BATTERY

I3V

POWER

=0--1I
SWITCH

BATTERY--.----<cr::5V

,CHARGER,1
T

DCTODC1---..-----+1
CONVERTER

POWER
SUPPLY

1----+6V

1----+111(nREFI

1----LOGICGROUND

1-----4V

Figure4-1.SimplifiedBlockDiagram.
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WARNINGI
Theseservicinginstructionsareforusebyqualifiedservice
personnelonly.Toavoidelectricalshock,donotperform
anyservicingotherthanthatcontainedintheoperatingin
structionsunlessyouarequalifiedtodoso.
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5-0

Table 5-1. Required Test Equipment.

Instrument Type Characteristics Recommended Model

Digital Mulumeter DC Volts: 1V, 10 V. 100 V ·hp- 3465A
Accuracy: .05%
Input Resistance: ;;;'10 Mfl
DC Amp: ;;;'1 Amp
AC Volts: .1 V. 1 V ranges·
Accuracy: .5%
Input Resistance: 10Mfl

DC Standard Output: .1 mV to 1000 V -hp- 740B
Accuracy: .02%

AC Calibrator/High Frequency: 45 Hz to 10 kHz -hp 745A/746A
Voltage Amplifier Output: 10 mV to 1000 V

Accuracy: 0.1 %

Meter Calibrator Output: 1 A AC or DC -hp- 6920B
(Current Source) Accuracy: 0.1%

Electronic Counter Frequency: 10 kHz -hp- 5300A/5302A
Accuracy: 0.01 %

Power Su pply Output: 5 V.l A -hp- 6294A

ReSistive Decade Box Ranges: 10 n. 100 n. 1 kn. General Radio Model
10 kn. 100 kn and 1 Mn GR 1433Z
Steps

Accuracy: .05%

ReSistors 10Mn±0.1% -hp. Part No. 0698-8194
1 Mn ± 0.1% ·hp- Part No. 0698-6369

300 kn ± .1% -hp· Part No. 0698-6332
1 kn ± .1% -hp- Part No. 0698-3491
10 K ± .1% -hp· Part No. 0698-4157

Model 3476B
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5-1.INTRODUCTION.

SECTIONV

MAINTENANCE

5-3.TestEquipmentRequired.

SectionV

5-2.ThissectionofthemanualcontainsPerformanceTests
andAdjustmentProcedures.ThePerformanceTestsare
designedtoverifythecriticalspecificationslistedinTable
1-1.APerformanceTestCardisattheendofthissection
forrecordingtheresultsoftheperformancetests.

54.Equipmentrequiredfortheperformancetestsand
adjustmentproceduresislistedinTable5-1,Recommended
TestEquipment.EqUipmentthatsatisfiesthecritical
specificationsgiveninthetablemaybesubstitutedfora
recommendedmodel.

PERFORMANCETESTS

5-5.PERFORMANCETESTS.

NOTE

Performancetablesareincludedforboth90
dayand1yearcalibrationcycles.Besuretouse
theappropriatetable,dependingonthecali
brationcycletobeusedforyourinstrument.

5-6.DCVoltmeterAccuracyTest.

5-7.ADCStandardisrequiredforthistest.

a.SettheMultimetertomeasuredcvolts.Shortthe
inputterminalsandcheckforadisplayofzero±1count.

b.ConnecttheDCStandardtothevnandCOMtermi
nals.

c.CheckalltherangeslistedinTable5-2forthetoler
ancesindicated.Besuretotestfortheappropriatecalibra
tioncycle.

ToavoidpossibledamagetotheMultimeter
circuitry,thedcinputvoltagemustnotexceed
1000Vdc.

5-8.DCAmmeterAccuracyTest.

5-9.ThistestrequirestheuseofaPowerSupplyandaDC
Ammeter.

a.ConnecttheequipmentasshowninFigure5-1.

b.SettheDCAmmetertothe1000rnArange.

c.SettheMultimeterfunctiontoDCA.Adjustthe
PowerSupplyoutputforanindicationof900mAonthe
DCAmmeter.TheMultimetershouldindicatewithinthe
limitslistedinTable5-3.

Table5-2.DCVoltmeterAccuracyTest.

TestLimits

DCStandard
RangeOutput90DayCalibrationCycle1YearCalibrationCycle

.11V-.010V-.0097to-.0103-.0097to-.0103
-.100V..0995to·.1005-.0994to·..1006
+.100V+.0995to+.1005+.0994to+.1006

1.1V-1.00V-.996to·1.004-.994to-1.006

11V-10.00V·9.96to-10.04-9.94to-10.06
+10.00V+9.96to+10.04+9.94to+10.06

1100V+1000V+995to+1005+993to+1007

5-1
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POWER SUPPLY
hp 6294A

PERFORMANCE TESTS

MULTI METER

Gr0=:J
DIGITAL MULTIMETER

hp 3465A

3476-8-4414

Model 3476B

Figure 5-1. DC Ammeter Accuracy Test.

Table 5-3. DC Ammeter Accuracy Test.

90 Day 1 Year
Range Current Calibration Limit Calibration Limit

1.1 A 900 mA .891 thru .909 .889 thru .911

5-10. Ohms Accuracy Test.

5-11. A precision resistance decade box will be required for
the following test. It should have an accuracy of .05%.

a. Set the FUNCTION switch to kn and connect a
short between the v/n terminal and COM. The Multimeter
should indicate zero ± I count.

b. Remove the short and connect the equipment as
shown in Figure 5-2. Use large wire and connect the decade
box as close as possible to the Multimeter. When checking
the 11,000 kn range, connect the COM terminal to a good
earth ground.

c. Check all ranges listed in Table 5-4 for the tolerances
indicated. Use the resistance decade box to supply the
standard resistances.

MULTI METER
hp 3476

C-9U
RESISTANCE
DECADE
BOX

3476~B~4415

Figure 5-2. Ohms Accuracy Test.

5-12. AC Voltage Accuracy Test.

5-13. An AC Calibrator and High Voltage Amplifier will be
required for this test.

To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not exceed
707 Vrms.

a. Set the Multimeter to AC V. Connect the AC Calibra
tor between the vn and COM terminals. Be sure to con
nect the Calibrator sense leads.

b. Check the ranges and frequencies listed in Table 5-5
for the tolerances indicated on all ranges through 110 V.

WARNING I
Use extreme care when checking the following
ranges. Establish all connections before turning
on the high voltage source. When the tests are
completed, turn ojf the high voltage before dis
connecting any cables or test leads.

c. To check the 1100 V range, connect the AC Calibra
tor and High Voltage Amplifier to the Multimeter and
check the tolerances indicated for the 1100 V range.

Table 5-4. Ohms Accuracy Test.

Test Limits (kn)

Standard
Range (kn) Resistance 90 Day Calibration Cycle 1 Year Calibration Cycle

1.1 100 n .098 thru .102 .098 thru .102
1 kn .994 thru 1.006 .992 thru 1.008

11 10 kn 9.94 thru 10.06 9.92 thru 10.08

110 100 kn 99.6 thru 100.4 99.4 thru 100.6

1100 1000 kn 996 thru 1004 994 thru 1006

11,000 10.000 kn 9940 t1lrU 10.060 kn 9920 thru 10,080 kn

5-2
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Table5-5.ACVoltageAccuracyTest.

TestLimits(V)

ACStandordTest
RangeOutputFrequency90Day1Year

.11V.003V500Hz.0023to.0037.0021to.0038
.01V45Hz,2kHz.0091to.0108.0090to.0109
.1V45Hz,2kHz.0978to.1022.0975to.1025
.01V5kHz.008810.0112.0087to.0113
.1V5kHz.0943to.1057.0940to.1060
.01V10kHz.0071to.0129.0069to.0130
.09V10kHz.0727to.1073.0724to.1076

1.1V1V45Hz,2kHz.980to1.019.977to1.023
1V5kHz.963to1.037.960to1.040
1V10kHz.909to1.091.905to1.094

11V10V45Hz,2kHz9.80to10.199.77to10.23
10V5kHz9.63to10.379.60to10.40
10V10kHz9.09to10.919.05to10.94

110V100V4.5Hz,2kHz98.0to101.997.7to102.3
100V5kHz96.3to)103.796.0to104.0
100V10kHz90.9to109.190.5to109.4

1100V700V45Hz,2kHz685to715682to717
700V5kHz672to728669to730
700V10kHz633to767630to770

SectionV

5-14.ACAmmeterAccuracyTest.5-15.ACCommon-ModeRejectionTest.

a.ConnecttheequipmentasshowninFigure5-3.

b.SettheACAmmetertothe1000mArange.

c.SettheMultimeterFUNCTIONtoACA.Adjustthe
MeterCalibratoroutputforanindicationof900rnAonthe
ACAmmeter.TheMultimetershouldindicatewithinthe
limitslistedinTable5-6.~

ACiDCMETER
CALIBRATOR

6920B

hG~~
MULTIMETER

hp3476

~19~
l

DIGITALMULTIMETER
hp3465A

I""~.,,.~~4"6-8-UI:>

Figure5-3.ACAmmeterAccuracyTest.

Table5-6.ACAmmeterAccuracyTest.

90Day1Year
RangeCurrentCalibrationLimitCalibrationLimit

1.1A900mA.878thru,922.875thru.925

5-16.AnACCalibratoranda1kilohm±I%resistorare
requiredforthistest.

a.Connecta1kilohmresistorbetweentheV/nand
COMMultimeterterminals.

b.SettheMultimeterFUNCTIONtoACV.

c.ConnecttheACCalibratorHIoutputterminaltothe
MultimeterasshowninFigure54.

d.SettheACCalibratorfrequencytotheaclinefre
quencybeingused.

e.SettheACCalibratoroutputtolOaVrms.

f.TheMultimetershouldindicate,,;;10mVrms.

5-17.DCCommon-ModeRejectionTest.

5-18.AnACCalibrator,anelectroniccounter,andaIkil
ohm±I%resistorarerequiredforthistest.

a.ConnectaIkilohmresistorbetweentheV/nand
COMMultimeterterminals.

b.SettheMultimeterFUNCTIONtoDCV.

c.ConnecttheACCalibratorHIoutputterminaltothe
MultimeterasshowninFigure54.

d.SettheACCalibratorfrequencytotheaclinefre
quencybeingused(50Hzor60Hz±.1%).

e.SettheACCalibratoroutputto100Vrms.

f.TheMultimetershouldindicate,,;;1.5mVpeak.

5-3
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5-4

PERFORMANCE TESTS

MULTI METER
hp 3476

CyJJ~
IK

±I%

'------------------',.=76 B 4452

Figure 5-4. Common-Mode Rejection Test.

Model 3476B
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WARNINGI
Theseservicinginstructionsareforusebyqualifiedpersonnelonly.To
avoidelectricalshock,donotperformanyservicingotherthanthat
containedintheoperatinginstructionsunlessyouarequalifiedtodo
so.

Wearcleancottongloveswhenworkingonthemainassemblycircuit
boardorswitches.Contaminationorfingerprintsonhighimpedance
pointsonthemainassemblywilldegradethepreformanceofthe
instrument.Nylonglovesshouldnotbewornduetothepossibilityof
staticchargebuildup.

ThehybridcircuitsintheMultimetermaybepermanentlydamagedby
staticdischargefromahandortoolwhentheMultimeterisdisas
sembled.Theproceduresbelowmustbefollowedtopreventpossible
damage.

1.GroundthehandwhiledisassemblingandworkingontheMulti
meter.Conductivewristbands(-hp-PartNo.00970-67900)areavail
ableforthispurpose.

2.AttachtheMultimeterCOMterminaltoearthground.Touchall
toolstoearthgroundtoremovestaticchargesbeforeusingthemonthe
Multimeter.

3.Useasolderingironwithagroundedtip.

PRE·ADJUSTMENTPROCEDURES.

A.DisassemblyInstructions.

I.RemovetheMultimeterPowerCord.

2.WiththeMultimeterintheinvertedposition,remove
thetwoscrewsinthebottomcover.

3.RemovethebottomcoverandplacetheBatteriesto
thebackoftheMultimeterwithoutdisconnectingthe
batteryleads.

4.Removetheinternalshield.

5.RemovetheInputpanelandInputfuses.

6.ConnectajumperacrosstheAmpsinputprotection
fuseholderandacrosstheOhmsinputprotectionfuse
holder.

B.Turn-OnInstructions.

1.ConnecttheMultimeterTPQtoearthground.

2.Usefullychargedbatteriesoraclinevoltagetopower
theMultimeterwhilemakingadjustments.

NOTE

Batteriesmustbeconnectedduringbatteryor
acoperation.

5-5



Section V

5-19. ADJUSTMENT PROCEDURE.

ADJUSTMENT PROCEDURES

NOTE

Model 3476B

5-20. Refer to Figure 5-5 for the following adjustments.

NOTE

The resistors used in the adjustment procedure
must be floating.

5-21. Power Supply Adjustment.

a. Connect a DC Digital Voltmeter between + 6 V test
point and ground.

b. Adjust R47 for 5.94 to 6.06 V de on the Digital
Voltmeter.

c. If it is not possible to adjust within this limit, change
the adjustment range of R47 by replacing or removing
JMPR 7. Removing JMPR 7 will allow a more positive ad
justment of TP + 6.

5-22. Substrate Adjustment.

a. A I kilohm resistor should still be connected between
the VIn and COM terminals. Connect a jumper between
the + I test point and TP G.

b. Ensure that the Multimeter downranges to the
1.1 kn range and adjust R42 for an indication between
.078 and .082 on the display. If these limits cannot be ob
tained, an indication of 000 to 078 is acceptable if R42 is
fully counterclockwise.

5-23. Input Amplifier Zero Adjustment.

5-24. The following adjusment requires that the Multi
meter be set to a DC V function, 110 V range with no input
applied. Since the Multimeter is autoranging, it is necessary
to force it to the 110 V range and then use the HOLD func
tion to keep it there.

a. Remove the jumper connected between + a and TP G
in the previous step.

b. Set the function to kn and connect a I megohm
resistor between the n/V and COM terminals. When the
Multimeter autoranges to the 1.1 megohm range, push the
HOLD pushbutton in. This is equivalent ot the I 10 V
range.

c. Change the Multimeter FUNCTION to DC V. Re
move the I megohm resistor from the input and replace it
with a short.

d. Connect a jumper between UI pin 12 and analog
ground (TP Q ).

e. Connect the DC Digital Voltmeter to Test Point A.
Adjust R38 for an indication between -.3 and +.3 mV de on
the Digital Voltmeter.

5-6

The following adjustment requires the same test
setup. Do not change the setup of FUNCTION
settings.

5-25. Integrator Amplifier Zero Adjustment.

5-26. This test requires the same test setup and functions
as the previous adjustment.

a. Adjust RIO for a display equal to - 1000 times the
value at Test Point A in the previous adjusment, ± I count.

Example:
Voltage at A = .2 mV
.2 mV x(- 1000) = . 00.2 V Display

b. If RIO does not have sufficient range for this adjust
ment, remove R20 and repeat Step a. If R20 has already
been removed, it may be necessary to replace it with the
value listed in Table 6-3.

NOTE

Removing R20 changes the display in a pusitive
direction.

5-27. + DC Volt Gain Adjustment.

a. Remove the DC Digital Voltmeter and jumper be
tween UI pin 12 and analog ground. Release the HOLD
function, and remove the short from the input.

b. Set the Multimeter FUNCTION to DC V. Apply an
input of + 1.000 V de. The Multimeter should autorange to
the 1.1 V range for this adjusment.

c. Adjust R47 for a display of 1.000. If R47 does not
have sufficient range, change the adjusment range of R47
by replacing or removing JMPR 7. Removing JMPR 7 will
allow a more positive adjustment of TP +6 and change the
display in a negative direction.

5-28. - DC Volt Gain Adjustment.

a. Leave the Multimeter FUNCTION set to the DC V
and HOLD function out. Change the input from + 1.000 to
- 1.000.

b. Adjust RI4 for a Multimeter display of - 1.000 V de.

5-29. Clock Frequency Adjustment.

a. Set the Multimeter FUNCTION to DC V, HOLD
Function out and - 1.000 volts connected to the input.
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b.ConnectanelectroniccountertotestpointD.Ifthe
Multimeteristobeoperatedfroma60Hzlinefrequency,
adjustR43foranindicationof954Hzonthecounter.For
50Hzlineoperation,adjustR43for795Hz±10Hz.

5-30.OhmsAdjustment.

a.Connectajumperwireacrossthefusethatprotects
theVInterminal(F2).

b.SettheMultimeterFUNCTIONtok.12andconnecta
Imegohm±0.1%resistortotheinput.

c.AdjustR15foradisplayof999to1001.

d.Changetheinputresistorto10kilohm,±0.1%.

e.AdjustR16foradisplayof10.03to10.04.

f.Removethejumperfromthefuse.

NOTE

Theresistanceofthefuseisapartoftheinstru
mentcalibration.Thisiswhythedisplayis
adjustedhighinStep3,withthefuseshorted.

5-31.ACConverterGainandZeroAdjustment.

a.DisconnecttheprevioussetupandsettheMultimeter
FUNCTIONtoACV.

NOTE

Togotothe1.1VrangeandHOLD,setthe
MultimeterFUNCTIONtoVAC,andapply
0.3Vtotheinput.Whenonthe1.1Vrange,
pushtheHOLDpushbuttonin.

b.Applya1.0Vacsignalat100Hztotheinput.

c.AdjustR48foradisplaybetween.995and.997.

d.Changetheinputlevelto0.100Vacat100Hz.
AdjustR9foradisplaybetween.099and.100.

e.Changetheinputbackto1.00Vacat100Hz.
AdjustR48foradisplaybetween.995and.997.

f.Changetheinputbackto0.100Vacat100Hz.
AdjustR9foradisplaybetween.099and.100.

5-32.ACHighFrequencyAdjustment(.11Vrangel.

a.SettheMultimeterFUNCTIONtoACV.

b.Applya0.1Vacsignalat5kHztotheinput.Re
leasetheHOLDfunctionandallowtheMultimetertoauto
rangetothe.1Vrange.

c.AdjustC4foradisplaybetween.1000and.1010.

5-33.ChangingthePowerLineOptions.

5-34.TheMultimeteriscapableofoperatingatanyofthe
linevoltagesandfrequencieslistedinTable1-3,depending
uponhowtheinstrumentiswiredinternally.Theinstru
mentcontainsalabelidentifyingthelinevoltageandfre
quencyforwhichitiswired.Iftheinstrumentistobe
operatedatalinevoltageandfrequencyotherthantheone
forwhichitiswired,itisnecessarytochangetheposi
tionofjumperwiresinthepowertransformerprimary
circuit.Theclockfrequencywillhavetoberead
justedifadifferentlinefrequencyisused.

NOTE

Ifthejumperwiresarechanged,besuretoat
tachanewlabeltotheinstrument,identifying
thenewconfiguration.

5-35.Figure7-2showsthepositionofalljumperwiresfor
eachlinevoltage.Thecomponentlocatordrawingoftheas
semblyidentifiesthepositionofeachnumberedjumper.

IWARNING'

Beforechangingthepowersupplyjumpersdis
connectACpowerfromtheinstrument.Power
supplyjumpersshouldbechangedbyqualified
servicepersonnelonly.

5-36.ACLineandBatteryFuseReplacement.

5-37.WiththeMultimeterinvertedandthebottomcover
removed,bothfusesareeasilyaccessiblefortesting.

Disconnectthebatteryleadsbeforeunsoldering
thebatteryfuseFl00.

5-7/5-8
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Hewlett-PackardModel34766

Multimeter

SerialNo._

PERFORMANCETESTCARO

TestsPerformedBy:_

Date_

TestLimit

ParagraphTestResult
NumberTest90DayCalibrationCycle1YearCalibrationCycle

5-6DCVoltmeterAccuracy
.11VRange

.010V-.0097to-.0103.0097to-.0103

.100V.0995to-.1005.0994to-.1006
+.100V+.0995to+.1005+.0994to+.1006

1.1VRange
+1.0V+.996to+l.004+.994to+1.006

11VRange
-10V-9.96to-10.04-9.94to.10.06
+lOV+9.96to+10.04+9.94to+10.06

110VRange
100V-99.5to·100.599.3to-100.7

1100VRange
+1000V+995.0to+1005.0+993to+1007.0

5-8DCAmmeterAccuracy
900mA.891thru.909.889thru.911

5-10OhmsAccuracy
1.1kl1Range
.1kl1.0980lhru.102.098thru.102
1.0kl1.994lhru1.006.992thru1.008

11kl1Range
10kl1994thru10.069.92lhru10.08

110kl1Range
100kl199.6thru100.499.4thru100.6

1100kl1Range
1000kl1996thru1004994thru1006

11,000kl1Range
10,000kl19940thru10,0609920thru10,080

ACVoltmeterAccuracy
5-12.11VRange

.003V500Hz.0023to.0037.0021to.0038

.01V45Hz.2kHz.0091to.0108.0090to.0109

.1V45Hz,2kHz.0978to.1022.0975to.1025

.01V5kHz.0088to.0112.0087to.0113

.1V5kHz.0943to.1057.0040to.1060

.01V10kHz.0071to.0129.0069to.0130

.09V10kHz.0727to.1073.0724to.1076

1.1VRange
1V45Hz,2kHz.980to1.019.977to1.023
1V5kHz.963to1.037.960to1.040
1V10kHz.909to1.091.905to1.094

11VRange
10V45Hz,2kHz9.80to10.199.77to10.23
10V5kHz9.63to10.379.60to10.40
10V10kHz9.09to10.919.05to10.94

110VRange
100V45Hz,2kHz98.0to101.997.7to102.3
100V5kHz96.3to103.796.0to104.0
100V10kHz90.9to109.190.5to109.4

1100VRange
700V45Hz,2kHz685to715682to717
700V5kHz'672to228669to730
700V10kHz633to767630to770



Model3476B

SECTION

REPLACEABLE

VI

PARTS

SectionVI

6-1.INTRODUCTION.6-6.NON-LISTEDPARTS.

6-2.Thissectioncontainsinformationfororderingreplace
mentparts.Table6-3listspartsinalphamericorderoftheir
referencedesignatorsandindicatesthedescription,-hp
Partumberofeachpart,togetherwithanyapplicable
notes,andprovidesthefollowing:

a.Totalquantityusedintheinstrument(Qtycolumn).
Thetotalquantityofapartisgiventhefirsttimethepart
numberappears.

b.Descriptionofthepart.(Seelistofabbreviationsin
Table6-1.)

c.Typicalmanufacturerofthepartisafive-digitcode.
(SeeTable6-2forlistofmanufacturers.)

d.Manufacturer'spartnumber.

6-3.MiscellaneouspartsarelistedinTable6-3following
theirrespectiveassemblies.Generalmiscellaneouspartsare
listedattheconclusionofTable6-3.

6-4.ORDERINGINFORMATION.

6-5.Toobtainreplacementparts,addressorderorinquiry
toyourlocalHewlett-PackardFieldOffice.(SeeAppendix
Aforlistofofficelocations.)Identifypartsbytheir
Hewlett-Packardpartnumbers.lncludeinstrumentmodel
andserialnumbers.

6-7.Toobtainapartthatisnotlisted,include:

a.Instrumentmodelnumber.

b.Instrumentserialnumber.

c.Descriptionofthepart.

d.Functionandlocationofthepart.

6-8.PARTSCHANGES.

6-9.Componentswhichhavebeenchangedaresomarked
byoneofthreesymbols;i.e.,t:>.,t:>.withalettersubscript,
e.g.,t:>.a'ort:>.withanumbersubscript,e.g.,t:>.lo.At:>.with
nosubscriptindicatesthecomponentlistedisthepreferred
replacementforanearliercomponent.At:>.withaletter
subscriptindicatesachangewhichisexplainedinanoteat
thebottomofthepage.At:>.withanumbersubscriptindi
catestherelatedchangeisdiscussedinbackdating(Section
VIll).Thenumberofthesubscriptindicatesthenumberof
thechangeinbackdatingwhichshouldbereferredto.

6-10.PROPRIETARYPARTS.

6-11.Itemsmarkedbyadagger(t)inthereferencedesig
natorcolumnareavailableonlyforrepairandserviceof
Hewlett-Packardinstruments.

6-1



Section VI Model 3476B

Table 6-1. Standard Abbreviations.

ABBREVIATIONS
.... hertz (eycle(s) per second) NPO

....optimum value selected at factory,
average value shown (part may be omitted)

no standard type number assigned
selected or special type

® Oupont de Nemours

......... watt(s)
.. with

.. working inverse voltage
...... without

.. wirewound

.. slide
.. single-pole double-throw

. . single-pole single-throw

....tantalum
..... temperature coefficient

.......titanium dioxide
... toggle

..... tolerance
.. trimmer

. transistor

..volt(s)
... alternating current working voltage

....variable
direct current working voltage

Ta
TC ..

Ti02·
tog
tol

sl.
SPOT
SPST

.selenium
.. section(s)

· silicon

· ..... resistor
· .rhodium

. root-mean-square
. rotary

......... ohm(s)
...... order by description
........outside diameter

... peak trim ..
...picoampere(s) TSTR

printed circuit
. picofarad(s) 10-12 farads V.

. ' peak inverse voltage
· part of var.

.. position(s) vdcw.
...... polystyrene

.. potentiometer W ...
· .peak-to-peak wi ..

.. parts per million wiv
. precision (temperature coeffient, wlo

long term stability andlor tolerance)

.. negative positive zero
(zero temperature coefficient)

........ nanosecond(s) = 10-9 seconds
... not separately replaceable

r2
obd
00

R
Rh ..
rms..
rot.

p .
pA.
pc .
pF .
piv ..
plo
pos
poly
pot
p-p
ppm
prec.

Se
sect.
Si

. inside diameter
. impregnated
.incandescent

.. insulation(ed)

.. inductor
..... linear taper

. . . . . . . . logarithmic taper

milliampere(s) = 10-3 amperes
. . megahertz = 10+6 hertz

... megohm(s) - 10+6 ohms
.. ..metalfilm

... manufacturer
... millisecond

: : : : '~i'lli~~I~isi '=' ;r;~~~~~~
. microfarad(s)

. . . . . . . . .. .microsecond(s)

.... microvolt(s) = 10-6 volts
.Mylar@

. nanoampere(s) = 10-9 amperes
.. normally closed

..... neon
... normally open

......... kilohm(s) = 10+3 ohms
. kilohertz = 10+3 hertz

Ag ....silver Hz
AI ...... aluminum
A. ..... ampere(s) 10
Au · ...... gold impg

incd
C .. capacitor ins
cer ......ceramic
coef · .. coefficient kr2.

....... common kHz ..
comp ...... composition
conn . . . . connection L .

lin
dep deposited log.
OPOT ... double-pole double throw
OPST .... double-pole single throw mA

MHI

elect ele<'trolytlc M~2

encap · .enCdpsU Idled rnetflm
mfr

F · ..farad(s)
FET . field effect transistor mtg
fxd · ....fixed mV

J.1F
GaAs. gallium arsenide J.1s
GHz . glgahertl 10 t9 hertl J.1V
gd guaflJ(ed)
Ge germanium
gnd grounrHedl nA

NC
H. ............. henry(lest Ne

Hg . . mercury NO

DECIMAL MULTIPLIERS

Prefix

tera

giga

mega

kilo

hecto

deka

deci

Symbols Multiplier Prefix

T 1012 centi

G 109 milli

M or Meg 106 micro

K or k 103

102 pico

da 10 femto

10-1

Symbols Multiplier

10-2

10-3

10-6

10-9

10-12

10- 15

10- 18
STO-B-2734

A.
B.
BT.
C.
CR
OL
OS.
E ..
F

...assembly FL
· motor HR

· battery IC
· capacitor J ..

.. diode K.
· .. delay line L.

.Iamp M
. misc electronic part MP

· .... fuse P.

DESIGNATORS

... filter 0
.heater OCR

integrated circuit R.
.. jack RT .....

...... relay S

... inductor T.
... meter TB

...... mechanical part TC
plug TP.

· transistor
transistor-diode

· resistor
thermistor

· .switch
..... transformer

. terminal board
· thermocouple

· test POint

TS . . . .... terminal strip
U . microcircuit
V. . .. vacuum tube, neon bulb,photocell, etc.
W ..cable
X . . socket
XOS lampholder
XF fuseholder
Y . crystal
Z . network

Table 6-2. Code List of Manufacturers.

Mfr Zil1
No. Oescr ilJt ion Adelress Code!

01121 Allen-Bradley Co Milwaukee, WI 53212
03888 Pyrofilrn Corp Whi rpllnY, NJ 07981
04713 Motorola Semiconductor Products Phoenix, AZ 85008
07088 Kelvin Electric Co Van Nuys, CA 91401
07263 F<Jirchild Serniconductor Div Mountllin View, CA 94040
077.16 TRW Inc Burlington Div Burlington, IA 52601
16299 Corning GI Wk Elec Cmpnt Div Raleight, NC 27604
24546 Corning Glass Works (Bradford) Bradford, PA 16701
27014 National Semiconductor Corp Santa Clara, CA 95051
28480 Hewlett-Packard Co Corporate HQ Palo Alto, CA 94304
56289 Sprague Electric Co North Adams, MA 01247
71400 Bussman M fg Div of McGraw-Edison Co St. Louis, MO 63017
72136 Electro Motive Mfg Co Inc Willimantic, CT 06226
74970 Johnson E F Co Waseca, MN 56093
75915 Littelfuse Inc Des Plaines, I L 60016

6-2



Model3476B

TabIe6-3.RepIaceabIePart5(C0nt'd)

SectionVI

Reference
HPPartNumberQtyDescription

Mfr
MfrPartNumber

DesignationCode
Al03476-665101PCASSEMBLYMAINBOARD2848003476-66510

A1BT10003476-680011BATTERY4.8VlA-HRRECHARGEABLE2848003476-68001

A1Cl0150-37311CAPACITOR-FXD.01UF+-20%1000WVDCCER284800150-3731
A1C30160-38474CAPACITOR-FXD.01UF25WVDCCER284800160-3847
A1C40121-04871CAPACITOR-VTRMR-AIR1.0TO3.5PF049352222-809-05001
A1C50180-02911CAPACITOR-FXD1UF+-10%35VDCTA56289150Dl05X9035A2
A1C70140-02001CAPACITOR-FXD390PF+-5%300WVDCMICA62136DM15F391J0300WVlCR
A1C80160-05771CAPACITOR-FXD1.8UF+-20%50WVDCMET284800160-0577
A1C90180-02282CAPACITOR-FXD22UF+-10%15VDCTA56289150D226X9015B2
A1Cl00160-3847CAPACITOR-FXD.01UF+80-20%25WVDCCER284800160-3847

A1Cll0160-21501CAPACITOR-FXD33PF+-5%300WVDCMICA284800160-2150
A1C120180-17011CAPACITOR-FXD6.8UF+-20%6VDCTA56289150D685XOO06A2
A1C17,C180160-3847CAPACITOR-FXD.01UF+80-20%25WVDCCER284800160-3847
A1C190180-03091CAPACITOR-FXD4.7UF+-20%10VDCTA56289150D475X0010A2
A1C200160-01532CAPACITOR-FXD1000PF+-10%200WVDC56289292Pl0292
A1C21,C220160-3847CAPACITOR-FXD.01UF+80-20%25WVDCCER284800160-3847
A1Cl000180-02102CAPACITOR-FXD3.3UF+-20%15VDCTA56289150D335XOO15A2
A1Cl0l,Cl020180-02292CAPACITOR-FXD33UF+-10%10VDCTA56289150D33X9010B2
A1Cl040160-01532CAPACITOR-FXD1000PF+-10%200WVDC56289292Pl0292
A1Cl050140-02071CAPACITOR-FXD330PF+-5%500WVDCMICA04522DM15F331J0500WVlCR
A1Cl060180-02282CAPACITOR-FXD22UF+-10%15VDCTA56289150D226X9015B2

A1Cl07,Cl080180-01062CAPACITOR-FXD60UF+-20%6VDCTA56289150D606XOO06B2
A1Cl090160-01571CAPACITOR-FXD4700PF200WVDC56289292P47292
A1Clll0180-02102CAPACITOR-FXD3.3UF+-20%15VDCTA56289150D335XOO15A2
A1Cl120180-03391CAPACITOR-FXD50UF+75-10%16VDCAL5628930D506G016CB2
A1Cl130160-05751CAPACITOR-FXD.047UF+-10%50WVDCCER284800160-3042

A1CRl1902-30542DIODE-ZNR3.65V5%00-7PD=.4WTC=-.055%04713SZ10939-56
A1CR2,CR31901-00252DIODE-GENPRP100V200MA00-7284801901-0025
A1CR5,CR61901-03762DIODE-GENPRP35V50MA00-7284801901-0376
A1CR71902-30542DIODE-ZNR3.65V5%00-7PD=.4WTC=-.055%04713SZ10939-56
A1CR9,10,111901-00405DIODE-SWITCHING30V50MA2NS00-35284801901-0040

A1CR121902-00411DIODE-ZNR5.11V5%00-7PD=.4WTC=-.009%04713SZ10939-98
A1CR141906-00691DIODE-FWBRDG400VlA284801906-0069
A1CR1001901-00405DIODE-SWITCHING30V50MA2NS00-35284801901-0040
A1CR10l,1021910-00342DIODEGE30V80MA8NS007284801910-0034

A1CR1041902-31281DIODE-ZENER7.32V5%00-704713SZ10939-143
A1CR1051902-30851DIODE-ZENER4.75V5%00-704713SZ10939-89

A1DSMl03476-695021LEDDISPLAYINCLUDING15PINA1Pl2848003476-69502

A1Fl2110-03111FUSE.063A250VSLO-BLO1.25X.25ULIEC75915313.062S
A1F22110-04201FUSE.032A250V1.25X.25UL75915312.031
A1F32110-00431FUSE1.5A250V1.25X.25ULIEC71400AGC1-1/2
A1Fl002110-00991FUSE1A125V.281X.09375915275001

2110-02692FUSEHOLDER-CLIPTYPE.25FUSE915066008-32CN

A1Jl1251-42611CONNECTOR-15PINFEMALEFORDSMl284801251-4261
A1J25040-80131RECEPTACLE,ACPOWER284805040-8013
A1J3-J51460-14863SPRING,FUSECONTACT(INPUTTERMINAL)284801460-1486

AlL100-1029170-00163FERRITEBEAD284809170-0016

Al02-0141854-007117TRANSISTORNPNSIPD=300MWFT=200MHZ284801854-0071
Al0151855-03081TRANSISTOR-JFETDUALN-CHAND-MODESI284801855-0308
Al0171853-00203TRANSISTORNPNSIPD=300MWFT=150MHZ284801853-0020
Al0l001854-05471TRMJSISTORNPN2N3725012952N3725

1205-00111HEATSINKSGL284801205-0011
Al0l0l1854-0071TRANSISTORNPNSIPD=300MWFT=200MHZ284801854-0071

Al0l021853-03181TRANSISTORPNPSPS6804K04713MPS6562
A10103-1051854-0071TRANSISTORNPNSIPD=300MWFT=200MHZ284801854-0071
Al0l06,1071853-0020TRANSISTORNPNSIPD=300MWFT=150MHZ284801853-0020

A1Rl0698-75121RESISTOR10M1%2WFTC=0+-10007716CCF-993-N330
A1R20811-00061RESISTOR5K1%2WMOTC=+-20005524RS-5
A1R30683-20551RESISTOR2M5%.25WFCTC=-900/+110001121CB2055
A1R40698-31521RESISTOR3480OHM1%.125WFTC=0+-10003292C4-1/8-TO-3481-F
A1R80683-10451RESISTORlOOK5%.25WFCTC=-400/+80001121CB1045

A1R92100-35222RESISTOR,VARlOOKOHM20%284802100-3522
A1Rl02100-35242RESISTOR,VAR50KOHM20%284802100-3524
A1R120683-22651RESISTOR22M5%.25WFCTC=-900/+120001121CB2265
A1R130757-00591RESISTOR1M1%.50W02995MF7Cl/2-TO-l004-F
A1R142100-35281RESISTOR,VAR100OHM20%284802100-3528

A1R152100-35242RESISTOR,VAR50KOHM20%284802100-3524
A1R162100-35291RESISTOR,VARlKOHM20%284802100-3529
A1R170683-10651RESISTOR10M5%.25WFCTC=-900/+110001121CB1065
A1R180683-10354RESISTOR10K5%.25WFCTC=-400/+70001121CB1035
A1R190698-45121RESISTOR88.7K1%.125WFTC=0+-10024546C4-1/8-TO-8872-F

A1R200698-45321RESISTOR280K1%.125WFTC=0+-10024546C4-1/8-TO-2803-F
AlR220698-45391RESISTOR402K1%.125WFTC=0+-10003888PME55S
AlR230698-44532RESISTOR4021%.125WFTC=0+-10024546C4-1/8-TO-402R-F
A1R240757-04721RESISTOR200K1%.125WFTC=-+-10024546C4-1/8-TO-2003-F
A1R250698-44791RESISTOR14K1%.125WFTC=0+-10024546C4-1/8-TO-1402-F
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Section VI

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

Model 3476B

Reference
HP Part Number Qty Description

Mfr
Mfr Part NumberDesignation Code

A1R26 0757-0283 2 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2001-F
A1R27 0757-0442 1 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-l002-F
A1R28 0698-4453 2 RESISTOR 402 1% .125W F TC=0+-100 24546 C4-1/8-TO-402R-F
A1R29 0698-4424 1 RESISTOR l.4K 1% .125W F TC=0+-100 16299 C4-1/8-TO-1401-F
A1R31 0683-1025 1 RESISTOR-FXD 1000 OHM 5% .25W FC TC=-400/+600 01121 CB1025

A1R34 0698-4474 1 RESISTOR 8.45K 1% .125W F TC=0+-100 24546 C4-1/8-TO-8451-F
A1R35 0757-0465 1 RESISTOR lOOK 1% .125W F TC=0+-100 24546 C4-1 /8-TO-l 003- F
A 1R36, R37 0757-0453 3 RESISTOR 30.1K 1% .125W F TC=0+-100 24546 C4-1 /8-TO-3012-F
A1R38 2100-3527 1 RESISTOR, VAR 5K OHM 20% 28480 2100-3527
A1R39 0683-4745 1 RESISTOR 470K 5% .25W FC TC=-800/+900 01121 CB4745

A1R40 0698-3557 1 RESISTOR 806 1% .125W F TC=0+-100 16299 C4-1/8-TO-806R-F
A1R41 0698-3262 1 RESISTOR 40.2 1% .125W F TC=0+-100 16299 C4-1 /8-TO-4022- F
A1R42 2100-3526 1 RESISTOR, VAR 20K OHM 20% 28480 2100-3526
A1R43 2100-3522 2 RESISTOR, VAR lOOK OHM 20% 28480 2100-3522
A1R45 0811-3420 1 RESISTOR 1 .5% 7W PW TC=0+-50 07088 KM-700

A1R46 0698-4020 1 RESISTOR 9.53K 1% .125W F TC=0+-100 16299 C4-1/8-TO-9531-F
Al R47 2100-0558 1 RESISTOR-VAR 20K OHM +-10% 73138 72PR20K
A1R48 2100-3525 1 RESISTOR, VAR 200 OHM 20% 28480 2100-3525
Al R50 0698-4435 1 RESISTOR-FXD 2490 OHM +-1% .125W F TC=0+-100 16299 C4-1/8-TO-2491-F
A1R51 0683-1025 4 RES-FXD 1K OHM 5% .25W FC TC=-400/+600 01607 CB1025

Al R55 0757-0454 1 RESISTOR-FXD 33.21< OHM +-1% .125W 24546 C4-1/8-TO-3322-F
A 1R100 0683-0335 1 RESISTOR-FXD 3.3 OHM +-5% .25W 01121 CB33G5
Al Rl0l 0683-5105 1 RESISTOR-FXD 51 OHM+-5% .25W 01121 CB5105
Al Rl02 0757-0277 1 RESISTOR-FXD 49.9 OHM+-l% .125W 24546 C4-1 /8-TO-4992- F
A1Rl03,104 0683-1015 2 RESISTOR-FXD 100 OHM +-5% .25W 01121 CB1015

A1Rl05 0757-0410 1 RESISTOR-FXD 301 OHM +-1% .125W 24546 C4-1/8-TO-301 R-F
A 1R106 0683-0475 1 RESISTOR-FXD 4.7 OHM +-5% .25W 01121 CB4765
A1Rl07 0683-2015 2 RESISTOR-FXD 2000HM +-5% .25W 01121 CB2015
Al R109,110 0683-3015 2 RESISTOR-FXD 300 OHM +-5% .25W 01121 CB3015
A1R111 0683-2435 1 RESISTOR-FXD 24K OHM +-5% .25W 01121 CB2435

A1R112 0683-2425 1 RESISTOR-FXD 2.4K OHM +-5% .25W 01121 CB2425
A1Rl13 0683-1005 1 RESISTOR-FXD 10 OHM +-5% .25W 01121 CB1005
A1Rl14 0683-7505 1 RESISTOR-FXD 75 OHM+-5% .25W 01121 CB7505

A1Rl16 0683-2015 2 RESISTOR-FXD 200 OHM +-5% .25W 01121 CB2015
Al Rl17 0757-0283 2 RESISTOR-FXD 2000 OHM +-1% .125W 24546 C4-1/8-TO-2001-F
A1 Rl18 0698-3161 1 RESISTOR-FXD 38.3K OHM +-1% .125W 16299 C4-1/8-TO-3832-F
A1Rl19 0698-5578 1 RESISTOR-FXD 4K OHM +- 5% .125W 24546 C4-1/8-TO-4001-D
A1 R120 0683-1035 4 RESISTOR-FXD 10K OHM +-5% .25W 01121 CB1035

A1R121 0683-2035 1 RESISTOR 20K OHM +-5% .25W 01121 CB2035
A1 R122 0683-3925 1 RESISTOR-FXD 3900 OHM +-5% .25W 01121 CB3925
Al R123 0757-0453 3 RESISTOR-FXD 30.1K OHM +-1% .125W 24546 C4-1/8-TO-3012-F
Al R124 0698-4504 1 RESISTOR-FXD 69.8K OHM +-1% .125W 24546 C4-1 /8-TO-6982- F
Al R125 1810-0259 1 RESISTOR NETWORK 300 OHM 28480 1810-0259

Al R126 0683--1035 4 RESISTOR-FXD 10K OHM +-5% .25W 01121 CB 1035
Al R132 0757-0281 1 RESISTOR-FXD 2740 OHM +-1% .125W 24546 C4-1/8-TO-2741-F
Al R149 0698-3499 1 RESISTOR-FXD 40.2K OHM +-1% .125W 16299 C4-1/8-TO-4022-F
A1R153 0698-4439 1 RESISTOR-FXD 3240 OHM +-1% .125W 16299 C4-1/8-TO-3241-F

A1S1-S6 03476-61901 1 SWITCH ASSEMB LY FOR 03476-66501 ON LY 28480 03476-61901
A lSl-S6 03476-61902 1 SWITCH ASSEMBLY FOR 03476-66510 ON LY 28480 03476-61902

A1Tl00 9100-3855 1 TRANSFORMER, DC TO DC 28480 9100-3855
A1T101 9100-3497 1 TRANSFORMER, POWER 28480 9100-3497

A1Ul 1813-0091 1 PC HYBRID 28480 1813-0091

A1U2, U3 1826-0139 2 IC MC 1458 OP AMP 04713 MC1458Pl
A1U4 1820-0223 1 IC LM 301A OP AMP 27014 LM301AH
A1U5 1826-0317 1 IC, LINEAR 28480 1826-0317
A1U6 1820-0196 1 IC UA 723C V RG LTR 07263 723HC

Al MECHANICAL PARTS
0340-0060 2 INSULATOR FEEDTHRU (LARGE) 98291 FT-E-15
0340-0092 8 INSULATOR FEEDTHRU (SMALL) 9829 FT-E-12(011-6808)

J1 1251-4261 1 SOCKET-15 PIN DISPLAY F 28480 1251-4261
1205-0011 1 HEAT SINK-(0100) 28480 1205-0011
1460-1467 1 SPRING CONTACT-TOP SHIELD 28480 1460-1467
1460-1469 2 CONTACT SPRING-INPUT (INPUT FUSE SPRING) 28480 1460-1469

J2 5040-8013 1 AC POWER RECP 28480 5040-8013
0370-2913 3 PUSHBUTTON-PLAIN 28480 0370-2913
0370-2914 3 PUSHBUTTON-MARKED 28480 0370-2914
2110-0269 2 FUSE CLIP 91506 6008-32CN

1251-3379 3 25 PIN CONNECTOR 28480 1251-3379
1251-4262 1 15 PIN CONNECTOR M 28480 1251-4262
1251-4743 1 RECEPTACLE-ACP WZ 28480 1251-4743
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TabIe6-3.RepIaceabIePart5(C0nt'd)

SectionVI

Reference
HPPartNumberQtyDescription

Mfr
MfrPartNumber

DesignationCode

MISCELLANEOUSMECHANICALPARTS
1460-14701BAIL-WIRE(TILTSTAND)284801460-1470
7120-51071LABEL-POWERINPUTSTD284807120-5107
7120-51081LABEL-POWERINPUTOPTION001284807120-5108
7120-51091LABEL-POWERINPUTOPTION002284807120-5109
7120-51101LABEL-POWERINPUTOPTION003284807120-5110
7120-51111LABEL-POWERINPUTOPTION004284807120-5111
7120-51131PLATE-IDENTIFICATION284807120-5112
2420-00022NUT-ONSERT1284802420-0002
2360-01312SCREW,6-32X11/8PANLOWERSHELL284802360-0131
3050-00662FLATWASHERFASTENINGHARDWARE284803050-0066
2190-09182LOCKWASHER,HELICAL284802190-0918
03476-247012SPACER,POLYCARBONATE2848003476-24701

J3,J4,J51460-14863SPRING,FUSECONTACT(INPUTTERMINALS)284801460-1486
1600-05301SHIELD,UPPER(FOIL)284801600-0530
03476-006051SHIELD,LOWER(ALUM)WITHFOAMTAPE2848003476-00605
03476-402011PANEL,SLIDINGINPUT2848003476-40201
4114-06491LENS,DISPLAY284804114-0649
5040-89572FOOT284805040-8957
8120-15211POWERCORD284808120-1521
03476-900061OPERATINGANDSERVICEMANUAL2848003476-90006
5040-80691UPPERSHELL284805040-8069
5040-80701LOWERSHELL284805040-8070
5040-80382BAILPLUG284805040-8038
0624-03332SCREW,4-20X1/4PAN}PCBOARD284800624-0333
0624-02892SCREW,2-28X5/16PANMOUNTINGHARDWARE284800624-0289

7120-60791LABEL-INFORMATION(BELLY)284807120-6079
7120-35301LABEL-CAUTION284807120-3530
7120-62971LABEL-WARNING284807120-6297
7120-62361LABEL-NOTE284807120-6236
03476-049014PCBHYBRIDSPACER2848003476-04901
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SECTIONVII

TROUBLESHOOTINGAND
CIRCUITDIAGRAMS

]-1.INTRODUCTION.

7-2.Thissectioncontainspreliminarytroubleshootingin
formation,printedcircuitassemblyexchangeinformation,
schematicnotesandreferencedesignators,andschematic
diagramsoftheMultimeterandPowerSupplycircuitry.

IWARNING'

Theseservicinginstructionsareforusebyquali
fiedservicepersonnelonly.Toavoidelectrical
shockordamagetotheinstrument,donot
performanyservicingotherthanthatcontained
intheoperatinginstructionsunlessyouare
qualifiedtodoso.

]-3.PRELIMINARYTROUBLESHOOTING.

ThehybridcircuitsintheMultimetermaybe
permanentlydamagedbystaticdischargefrom
ahandortoolwhentheMultimeterisdisas
sembled.Theproceduresbelowmustbefol
lowedtopreventpossibledamage.

1.Groundthehandwhiledisassemblingand
workingontheMultimeter.Conductivewrist
bands(-hp-PartNo.00970-67900)areavail
ableforthispurpose.

2.AttachtheMultimeterCOMterminalto
earthground.Touchalltoolstoearthground
toremovestaticchargesbeforeusingthemon
theMultimeter.

3.Useasolderingironwithagroundedtip.

Wearcleancottongloveswhenworkingonthe
circuitboard.Contaminationorfingerprints
willreducetheaccuracyoftheMultimeter.Use
lowfluxcontentsolder(-hp-PartNo.
8090-0512)whenreplacingcomponenets.Do
notpermittracesoffluxtoformonthecircuit
board.Observeprecautionsagainststaticdis
charge.Donotusefluxremover.

7-4.ChecktoensuretheMultimeterisproperlypoweredas
indicatedbythedecalonthesideoftheinstrument.

7-5.Ifthedisplayilluminatesandindicatesnearzerore
gardlessoftheinputappliedchecktheappropriateMulti
meterinputprotectionfuse.

Volts/Ohmsinputprotectionfuse:
1/32A(250V)-hp-PIN2110-0420

LittlefusePIN312.031

Ampsinputprotectionfuse:
1\2A(250V)-hp-PIN2110-0043

BussmanAGCI-\2
Littlefuse312.01.5

7-6.Ifinputfusesarenotatfault,proceedtodisassemble
theMultimeterasfollows:

a.Disconnectthepowercord.

b.Removetheinputprotectionfuseslocatedbehind
theslidinginputpanel.

c.PlacetheMultimeterupsidedownonagrounded
worksurfaceandremovethetwoscrewsfromthebottom
cover.

d.Removethebottomcoverandplacethebatteriesto
thesideoftheMultimeter.

e.Connectajumperacrosstheampsinputprotection
fuseholderandacrosstheohmsinputprotectionfuse
holder.

1fitisnecessarytohandletheprintedcircuit
assembly.holditbythepowertransformerand
thefrontpanelswitchpushbuttonstoavoid
contaminationoftheassembly.

IWARNING'

DisconnecttheAClinecordbefurecheckingor
replacingtheAClinefuse.
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7-7. If the Multimeter display does not illuminate in ac or
battery operation:

a. Check the ac line fuse (F I).

b. Check the battery fuse (FIOO).

7-8. Connect the Multimeter TP ~ to earth ground.

7-9. Connect the appropriate AC line voltage as specified
by the option decal.

WARNING I
To avoid electrical shock, do not touch the AC
line fuse or the line voltage jumpers when the
instrument is plugged into A C power.

]·10. SCHEMATIC DIAGRAMS.

7-1 I. Figure 7-1 and 7-2 are schematic diagrams of the
Multimeter and its power supply.

]·12. PRINTED CIRCUIT ASSEMBLY EXCHANGE.

7-13. To provide maximum instrument performance for
minimum cost, the Multimeter is designed around a NMOS
Hybrid Integrated Circuit (UI). This Hybrid and its associ
ated discrete elctronic circuitry are repairable only at the
Hewlett-Packard Manufacturing Division using special
equipment. An exchange program has been established to
permit field repair of the Muitimeter by replacing the
entire Al printed circuit assembly with a factory rebuilt
assembly (-hp- PIN 03476-69510). This assembly is war
ranted to be fully operational and meet all instrument
specifications. For ordering details, contact the Hewlett
Packard Sales and Service Office nearest you.

7-2

Model 3476B

]·14. Printed Circuit Board Removal.

7·15. Remove the Al printed circuit board assembly using
the following procedure:

a. Disconnect power cord, remove input fuses and
bottom shell. Leave the aluminum bottom shield fastened
to the P.c. board.

b. Disconnect positive and negative battery terminals.

c. Remove two polycarbonate spacers.

d. Remove 4 PC board mounting screws - one on each
side of the switch assembly and the other two in each
corner at the back of the PC board.

e. Pull J4 and J5 free from the top shell.

f. Using transformer Tl 0 I as a handle, lift the PC
assembly out of the top shell back first until it is above the
onsert nuts. The Al Assembly will now slide back and clear
of the top shell.

Handle the P. C assembly by the transformer
(TI0l) and the pushbutton switches.

To avoid possible damage to the P. C assembly,
do not use plastic or bubble pack as a packing
material. Use non-static charge producing
materials such as conductive foam (-hp- Part
No. 9220-1776).
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REFERENCEDESIGNATIONS

PIIXA22 )f---73~

I
DENOTESStEMATIC
ONWHICHCONNECTION
ISMADE

QI

6)I2,

MALESTANDrt,;;~FEMALEPIN
PINCONNECTORCONNECTORON

MAYORMAyAWHT/REDWIRE
NOTBENUMBERED/.-¢fI-~

~(j.....--'

~

R2

TESTVOLTAGE~

+2.92V

COMPLETe
DESIGNATOR

ISA2AIRI

SUBASSEMBLYOFA2
,-v(COMPLETeDESIGNATORISA2AI)

AI
[PHOTO:CHOPPEROSC-I

R3

'y"vCOMPLeTEOESIGNATORISA2R4
R4

ASSEMBLYASSEMBLY
REFERENCEASSEMBLYPARTNUMBER
DESIGNATIONNAME(INCLUDESA2AISUBASSEMBLY)
r---"-----.,~~_

A2POWERSUPPLYIOOXXX-66501)I
,-v6~U¥Jt'1st'BYf3'[.no~~81E6::;Pth~Ro'lsf;{'N~i-oRISA2P/}I

~I

JACKXA2ISMOUNTeDON
CHASSISORANOTHERASSEMBLY""

~2
PIISNOTMOUNTED:I ONA2ASSEMBLYI

(COMPLeTEDESIGNATORISPI)I

"\:I
~E-(:":'~'_-""":(4

--'<~I~NUMBERINDICATeS
PINOFXA2ANDPI

I
~18

WIRECOLOR:COLORCOD2THESAMEI~ ASTHERESISTORCOLORCOOE.FIRSTEYeLETORSTAND
NUMBERINDICATeSBASECOLORSECONOIOFFTeRMINAL,MAYOR
NUMBERINDENTIFIESWIDERSTRIP,ANDIMAYNOTBENUMBERED
THETHIRDINDICATESTHENARROWER/~I>Y
STRIP.(~DENOTESWHTlRED/YELWIRE)I,f;f'I

PARTIALREFERENCEDESIGNATIONSARESHOWN:PREFIXWITHASSEMBLYORSUBASSEMBLY
DESIGNATION(S)ORBOTHFORCOMPLETEDESIGNATION

STD8-2192

r--------GENERALSCHEMATICNOTES
1.PARTIALnEFH,ENCEOESI(;NATIONSAnESHOWN.

PREFIXWITHASSEMBLYOHSUflASSEMI3LYDESIG·
NATIONlS)ORBOTHFORCOMPLETEDESIGNATION.

5.DENOTESASSEMBLY.

2.COMPONENTVALUESARESHOWNASFOLLOWSUN·
LESSOTHERWISENOTED.

RESISTANCEINOHMS
CAPACITANCEINMICROFARADS
INDUCTANCEINMILLIHENRYS

6..,.DENOTESSCREWDRIVERADJUST.

DENOTESEARTHGROUND.
USEDFORTERMINALSWITHNOLESSTHANA
NO.18GAUGEWIRECONNECTEDBETWEEN
TERMINALANDEARTHGROUNDTERMINALOR
ACPOWERRECEPTACLE.

3.J.-

DENOTESGROUNDON
ASSEMBLY.(PERMANENTLY
FRAMEGROUND).

PRINTEDCIRCUIT
CONNECTEDTO

7.*AVERAGEVALUESHOWN,OPTIMUMVALUESE·
LECTEDATFACTORY.niEVALUEOFTHESE
COMPONENTSMAYVARYFROMONEINSTRU·
MENTTOANOTHER.THEMETHODOFSELECTING
THESECOMPONENTSISDESCRIBEDINSECTIONV
OFTHISMANUAL.

9. 4.
8

~UIPINCONNECTOR.

8.~DENOTESWIRECOLOn:COLonCODESAMEAS
RESISTORCOLORCODE.FIRSTNUMBERIDEN
TIFIESBASECOLOR.SECONDNUMBERIDEN
TIFIESWIDERSTRIP.THIRDNUMBERIDENTIFIES
NARRQWERSTRIP.(e.g.~=WHITE.RED,
YELLOW.)

DCVOLTAGELEVELSWEREMEASUREDWITH
RESPECTTOCIRCUITGROUNDUSINGADVMWITH
10MEGOHMINPUT1:l.1PEDANCE.THEVOLTAGE
LEVELSSHOWNARENOMINALANDfl.1AYVARY
FROMONEINSTRUMENTTOANOTHERDUETO
CHANGEINTRANSISTORCHARACTERISTICS.A
VAR·'ATIONOF110%SHOULDBEALLOWED.
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144AgegeMotorRoad.Mushr1
Hewlell-PackardAustralia:Ply

Hewlel1-Packard(Canada)LIdTelel93830Emanuet·Leutze·Str1TC7/603'Poornrna'1-95126CataniaB·1170Brunell
POBo_481

lid
552NewboldStreelSAMiTRO(Seeslern)MarulhankuzhfTel(095)370504TeI-102)6605050

Mushln.lagos
141StringHIghway

LondonN6E2S5SamAmmTradingOffice0·4000DU•••ldorfTrlvandrum695013Telex970291Telex'23494NORWAY Hedland.,6009
Tel:(519)686-918118AbdelAzuGawlshTel(0211)5971-1Tet65799Hewlel1-PackaldNorgeAlS Tel3865455
TWX610·352-1201Abdlne-CairoTelex085/86533hpdddTelex0884-259HewleU-Packa,dItall8naSpAMALAYSIAOslendalen18 Tele~93859

Tel'24932Hewlen·PackardGmbHBlueStarlid
ViaNuovasanRoccoAHewlell-PackardSalesPOBox34

AUSTRIAQUEBEC
TechntsChesBuroHambUlg\1MagaralhRoad

Capadimonle.62A(MalaySia)SdnBM1345O.tera.. Hewlell·Packard(Canada)lid.ElSALVADOR80131NapoliSulle2,2112.22Tel(02)171180 Hewlen·PackardGesmbH.
275HymusBlvdIPESAKapsladlnng5BangaJore560025Tel(081)710698 WehhSlrasse290·2000Hamburg60Tel.55668BangunanAngkasaRayaTelex16621hpnasn

POBox7PolnleClaireH9RlG7BulevardelosHeroes11-48
Tel(040)63804-1Telex'0845·430Hewlel1-Packard11alianaSpAJalanAmpang

Hewlell·PackafdNorgeAJS
A-1205ViennaTel(514)697·4232EdllicloSarah1148

Telex2163032hphhdViaMarlinlumerKing.38/111Kualalumpur
Nygaardsgalen114

Tel,35·16·21·0TWX:610·422·3022SanSalvador81ueSlarlid1·40132BolognaTet·483680,485653
POBo~4210

Telex13582/135066FORCANADIANTel·252787Hewlell·PackardGmbHMeeakshlMandlramTel(05t)402394P/OtelEngltleenng TechrHschesBUroHannoverXXXXVl1379-2Mahatma5013Nygaardsgaten,
HewleU·PackardGesm.bHAREASNOTETHIOPIAAmGrossmarkl6GandhiRd.

Telex511630POBox1917Bergen
Wehltstrasse.29LISTED;AbdellaAbduImalik0-3000Hannover91Cochln682016JAPANLol259,SalakRoadTel:(05)219733
A·1205WlenConlaclHewJell-Packard(Can·POBo12635TeI/0511)466001Tel32069Yakogawa-Hewlell·PackardKuchlng,Serawak

PANAMA Tel35·16-21ada)lid111MlSSlSsauga.Addl.AbabaTeIe_0923259Tetel085·514lidTel53544
E!eClroocoBalboa,SA Telex135066CHILETel119340

Hewlell·PackardGmbHBlueStarlid29-21.Takaldo·HtgashiMEXICOAparalado4929
BAHRAINJorgeCalcaQflYCIaUdaFINLANDTechnrschesBlioNUrrt>erg1-\-11711SarOjlOlDevlRoad3·ChOmeHewlell·PackardMellCal'laPanama5
UedlcalOnlyAth.a'oBlrllIe065Hew1eIl-PackardOyNelmeyefstrasse90Secund.rabad500033SuQInamt·ku.Tokyo168SAdeCVCaIeSaIT'lJelLeWIS
WaetPharmacyCaSlla16475RevontlJetlbe.70-8500NUrnbergTet70126Tei03·331·6111AvPerl1~f1CoSIsNo6501EdrllClO~AIIa.~No2
POBox648Co/reo9,SanllagoSF-021()()Eapoo10Tel(0911)522083Telex0155·459Telel232-2024YHP-TOkyoTepepan,XodlrnIIcoCludaddePanama
BahrainTel220222Tet(90)4550211Telel062386PYOkogawa-Hewlell·PackardMexico23.OJTet64·2700 BlueSlarlid.Tet905-676·4600 Tel54886.56123TelelJCAlCAGNITelex121563hewpasf133KodambakkamHIghRoadlid

Telel017·74·507
Telel3483103o..t.ndu,

Telel8550WAELGJCOLOMBIAHewleU·PackardGmbHMadra.600034ChuoBldg..4thFloorCanalZone
JnslrumenlaCloo

FRANCE
TedlnIschesBUroMlXlchen4·20.NlShroakapma5·chomeHewlell·PackaroMellCana AIHamldfyaTradingandHewlett-PackardFrance
ESCheostrasse5

Tel.820S7
Yodogawa-ku,Osaka-shlSA.deCVPERU

Conl1aclngHenl"lkALangebaek&KlfrTelex'041-379CompalliaEleclro~dlcaSA Zoned'aCllvllesde
0·8021TaufkirchenOsaka,532RIOVOlga#600 POBox20074SACwlaboeulLosFlamencos145

ManamllGarrera7No48·75Tel(089)6117·1ICelANDTel06-304·6021ColDelValle
SanISidroCasilia1030

Tel259978,259958AparladoMreo6287
AvenuedesTroplquesTele~0524985MedicalOl'llyTelex523·3624Monterrey,NL

Lima1 BOllePoslale6EldingTradingCompanyInc,Tel78·32·10 Telex8895KALDtAGJBogota,10EHewlell-PackardGmbHYokogawa-Hewlell·PackardTel41-4325
Tel269·8877

91401Or88y·C~deJ(
TechmschesBUroBerlinHatnarnvoll-TryggvagmulidMOROCCOTelex:PubBooth25424 BANGLADESH

Telel44400
Tel(1)9077825

Kallhslrasse2·4P.OBox895SuOilomoSelmelNa9ayaBldg,DolbeauSISIORO TheGenera!ElectriCCoofTWX600048F
0-1000Barlln30IS-Reykjavik11-2Shlffiosasajlma-cho.81rueKaratchl BangladeshlidInslrumenlacl6nHewlell-PackardFranceTell5820/16303PAKISTAN HALangebaek&KletSATel(030)249086Nakamura-ku,Nagoya,450Cal8btanca MagnetHouse72Chemlf'ldesMOOIIies
Teie_:0183405hpblndINDONESIATel052571·5171Tel304182Mushko&Companylid

OtIkusl\aCommerclillAreaCarrera63No49-A·31BP162OosmanChambers BEReAInClOneSlaPTYOkogawa·HewIeU·PackardTelex23051122B22 Motllhell,Dacca2Apartado5409869t3OEcullyGREECE
POBol496/JklAb<:!lJlahHaroonRoad

Tel252415,252419MedellinTel(78)338125KostasKalayanmslidGe'",Karachl·3
Telex734Tet304475TWX310617F8OITUIOUStreel.linAbdUMuis62Tal"llQ8wa8LIldlOQ2.rued'AgadirTel511027512927

Athens133Jakarta2-24ITwuya·choBoI!ePoslal156Telel'2894 BElGIUMCOSTARICAHew1eIl·PackardFranceTel349255.349886Kanagawa-kuCasablanca CIff'lIIficaCoslarrlCef'lSeSA20,Chemll1deLaUpereTel3230303132/37731 Hew\ell-PackardBenelul
Telex215962RKAAGRTelel46748BERSLIAYokohama,221Tel27209315 S.AINVAvelllda2,Gale531081Toulou••Tet045-312-1252Telel23739 AvenueduCol·Vert,1,SanPea-odeMonIesdeDcaLeMlraU-Cede_Telex382·3204YI-f'YQK

IGroenkraaglaan)Apartado10159Tet(61)401112
B-1170Brun.l.SanJod
Tet(02)6605050Tet24-38-20,24-08-19

Telex23-494palOtlenbruTelel2367GAlGlJ1CR



SALES OFFICES
Arranged alphabetically by country (cont.)

Mushko & Company. LId.
10. Bazar Rd.
Sector G·6/4
Islamabad
Tel: 28264

PHILIPPINES
The Online Advanced Systems
Corporallon
RIco House
Amorsolo cor Herrera SIr
LegaspI Village. Makall
PO. Box 1510
Melro Manila
Tel- 85·35·81, 85·34·91.
85·32·21
Telex: 3274 ONLINE

RHODESIA
F'eld Technical Sales
45 Kelvin Road North
P.O. Box 3458
Sansbury
Tel 705231 (Stines)
Telex RH 4122

POLAND
BIlKO Informacji TechniczneJ
Hewlen·Packard
UI Slawkl 2, 6P
PLOO-950 Warsz.w8
Tel: 39 59 62, 39 51 87
Telex 812453

PORTUGAL
TeleClra·Empresa Tecmca de

EQUlparnentos E~c'ncos

S.ar.!.
Rua Rodngo da Fonseca 103
P.O. Box 2531
P-Ll.bon 1
Tel" (19) 68 60 72
Telex. 12598

Medical Only
MUfl(Mter
InlercambloMundiaJde

ComerCIO $.aJ,1
P.O. Box 2761
AvenlOll Antonio AugUS10
de Aguiar 138
P·lI.bon
Tel: (19) 53 2131/7
Telex: 16691 munler p

PUERTO RICO
HewleU-Packard Inrer-

Americas
Puerlo RICo 8ranch Office
Calle 272,
#203 Urb. Coonlry Club
Carolina 00630
Tel: (809) 762-7255
Telex 3450514

QATAR
Nasser Trading & Conlraclmg
P.O. 80x 1563
Doha
Tel: 22170
Telex: 4439 NASSER

ROMANIA
Hewlen·Packard

Reprezenlanta
Bd,n. Balcescu 16
Bueurestl
Tel: 158023/138885
Telex' 10440

SAUDI ARABIA
Modern EleclronlC
ESlabHshmenl (Head OWce)
P.O, Box 1228, Baghdadiah

Streel
Jeddah
Tel: 27 798
Telex: 40035
Cable: ELECTA JEDDAH

Modern EleclronlC
ESlablishmenl (8ranch)

P.O. Box 2728
Riyadh
Tel: 62596/66232
Telex: 202049

Modern Electronic
Eslablishment (Branchl

P,O. Box 193
AI·Khobar
Tel: 44678-44813
Telex: 670136
Cable: ELECTA AL·KHOBAR

SINGAPORE
HewleU-Packard Singapore

(Pte.) lid.
6th Floor, Inchcape House
450·452 Alexandra Road
P,O. Box 58
Alexandra Pas' Office
Singapore 91 IS
Ter' 631788
Telex: HPSG RS 21486

SOUTH AFRICA
Hewlelt·Packard Soulh A1f1ca

(prY,l.l1d
Pnvale Bag Wendywood,
Sandlon, Transvaal, 2144
Hewlen·Packard Cenlre
Daphne Slree!. Wendywood,
Sandton, 2144
Tel' 802·5111/25
Telex 8-4782

Hewlelt-Packard South Afnca
(Ply,), lid

P,O Box 120
Howald Place.
Cape Province. 7450
Pine Park Cenlre. F"Qresl Drive.
Plnelands,
Cape Province. 7405
Tel: 53·7955 thru 9
Telex: 57-0006

SPAIN
Hewlell·Packard Espanola.

SA
Calle Jerez 3
E·Madrld 16
Tel: (1) 458 26 00 (10 lines)
Telex: 23515 hpe

Hewlell·Packard Espanola S.A.
ColOnia MlraSlerra
Edif!Clo Juban
c/o Cosla Blava. 13
Madrid 34

Hewlell·Packard Espanola,
S.A

Milanesado 21·23
E·Barcelona 17
Tel: (3) 203 6200 (5 lines)
Telex 52603 hpbe e

Hewlelt·Packard Espanola.
SA

Av Ram6n y Calal. 1
Ediliclo Sevilla. planla 9°
E·Sevltla 5
Tel: 64 44 54/58

Hewlell-Packard EspanOla SA
Edilicio AlbIa II P B
E-Bllbao 1
Tel' 23 83 06/23 82 06

Hewlell·Packard Espanola SA
Clfiamon Gordillo 1

(Enllo.)
E,Valencla 10
Tel: 96·361.13.54/361,13,58

SRI LANKA
Melropolitan Agencies lid
209/9 Unlon Place
Colombo 2
Tel: 35947
Telex: 1377METROLTO CE

SUDAN
Radlson Trade
PO Box 921
Khartoum
Tel: 44048
Telex 375

SURINAM
$urlel RadiO Holland N.V
Grole Hotstr 3·5
POBox 155
Paramaribo
Tel 72118.77880

SWEDEN
Hewlel1·Packard $verige AB
Enlghetsv~gen 3. Fack
5-161 Bromma 20
Tel. (08) 730 05 50
Telex' 10721
Cable: MEASUREMENTS
Slockholm

Hewletl·Packard Svenge AB
Frtltailsgatan 30
S-42132Vbtra

Frl:Uunda
Tel' (031) 49 09 50
Telex. 10721 via Bromma

office

SWITZERLAND
Hewlen-Packald (Schwelzl AG
ZlJfcherstrasse 20
P.O. Box 307
CH·8952 Schlieren
ZUrich
Tel' (O1) 7305240
Tele~: 53933 hpag ch
Cable: HPAG CH

Hewlen·Packard (Schweiz) AG
Chateau Bloc 19
CH·1219 Le Llgnon-

Geneva
Tel' (022) 96 03 22
Telex: 27333 hpag ch
Cable: HEWPACKAG Geneva

SYRIA
General ElectroniC Inc
Nun Basha·Ahnat Ebn Kays

Sireel
P,O 80x 5781
Damascus
Tel' 33 24 87
Telex 112151TIKAl
Cable: ELECTROBOR

DAMASCUS

Medical only
Sawah & Co.
Place Azme
B.P.2308
DamaaeuB
Tel: 16367·19697·14268
Telex' 11304 SATACO SY
Cable' SAWAH. DAMASCUS

Swelman Hilal EI Mlawi
PO 80x 2528
Mamoun Bilar Suee!. 56-58
Damascus
TeLlt4663
Telex: 11270
Cable: HILAL DAMASCUS

TAIWAN
Hewlen·Packard Far Easll1d.
Talwan Branch
Bank Tower. 5lh Floor
205 Tun Hau Nor1h Road
Taipei
Tel (02l751·Q404 (15 lines)

Hewlen·Packard Far Eas111d.
Taiwan Branch
68·2, Chung Cheng 3rd. Road
Kaohsiung
Tel' (07) 242318-Kaohsiung

AnalyllcalOnly
San Kwang Instrumenls Co..

LId.
20 Yung Sui Road
Taipei
Tel: 3615446·9 (4 lines)
Telex: 22894 SANKWANG

TANZANIA
Medical Only
InternalionalAeradio(E.A.).Ltd
P.O. 80x 861
Dar es Salaam
Tel: 21251 Exl. 265
Telex: 41030

THAILAND
UNIMESA Co. ltd
Elcom Research BUlldmg
2538 Sukumvil Ave.
Bangchak, Bangkok
Tel' 39-32-387. 39·30-338

TRINIDAD &
TOBAGO
CARTEL
Caflbbean Telecoms LId.
P.O Box 732
69 Frederick Sireet
Port·of-Spain
Tel: 62·53068

TUNISIA
Tunlsle Eleclronique
31 Avenue de la Llberte
Tunis
Tel: 280144

Corema
1 lei. Av. de Carthage
Tunis
Tel' 253821
Telex: 12319 CABAM TN

TURKEY
TEKNIM Company LId
Riza Sah Pehlevi
Caddesi No, 7
Kavaklidere, Ankara
Tel: 275800
Tele~: 42155

Teknim Com., Ltd.
Barbaros Bulvafl 55/12
Besikyas.l.tanbut
TeJ:613546
Telex: 23540

E.M.A
Muhendislik Kollekllf Sirkell
Mediha Eidem Sokak 41/6
YUksel Caddesl
Ankara
Tel: 175622

YilmazOzyurek
Milli Mudafaa Cad 16/6
Kizilay
Ankara
Tel: 25 03 09 - 178026
Telex: 42576 OZEK TR

UNITED ARAB
EMIRATES
Emllac Ltd. (Head Ollice)
P.O, Box 1641
SharJah
Tel' 354121/3
Telex: 8136

Emlrac Ltd. (BranCh Office)
P.O. Box 2711
Abu Dhabi
Tel: 331370/1

UNITED KINGDOM
HewleU·Packard LId.
King Sireet Lane
Wlnnersh. Wokmgham
Berkshire RG11 5AR
GB·England
Tel: (0734) 784774
Telex: 84 71 78/9

Hewlelt·Packard Ltd.
Fourier House,
257·263 High Slree1
London Colney
St. Albans, Herts
GB-England
Tel: (0727)24400
Telex 1·8952716

Hewlen·Packard lid.
Tralalgar House
Navlgallon Road
Altrlncham
Cheshire WA14 lNU
GB·England
Tel' (061) 928 6422
Tele_: 668068

Hewlell-Packard Ltd.
Lygon Coor1
Hereward Rise
Dudley Road
Halesowen,
Wesl Midlands. B62 8SD
GB·England
Tel: (021) 501 1221
Telex: 339105

Hewlen-Packard ltd.
Wedge House
799, London Road
Thornton Heath
Surrey, CR4 6XL
GB-England
Tel: (01) 684·0103/8
Telex: 946825

Hewlell·Packard lid,
14 Wesley Sl
Csstleford
Yorks WF10 lAE
Tel: (0977) 550016
TWX: 5557335

Hewletl·Packard LId.
Tradax House
SI. Mary's Walk
Maidenhead
Berkshire, SL6 1ST
GB-England

Hewlel1·Packard LId.
Morley Road
Staplehill
Bristol. as 16 40T
GB-England

HewleU-Packard lid.
South Queensferry
West Lothian. EH30 9TG
GB·Scotiand
Tel: {031) 331 1188
Telex: 72682
UNITED STATES

ALABAMA
700 Cenlury Park Soulh.

SUite 128
Birmingham 35226
Tel. (205) 822·6802

P,O Box 4207
8290 Whilesburg Dr.
Huntsville 35802
Tel: (205) 881·4591

ARIZONA
2336 E. Magnolia SI.
Phoenix 85034
Tel: (602) 273·8000

2424 Easl Aragon Rd.
Tucson 85706
Tel: (602) 273·8000

'ARKANSAS
Medical Service Only
P.O. Box 5646
Brady Slalion
little Rock 72215
Tel: (501) 376-1844

CALIFORNIA

1579 W Shaw Ave.
Fresno 93771
Tel: (209) 224·0582

1430 Easl Orange1horpe Ave.
Fullerton 92631
Tel. (714) 870·1000

5400 West Rosecrans Blvd
P.O. Box 92105
World Way Pos!al Center
Los Angeles 90009
Tel: (213) 970-7500
TWX' 910·325-6608

3939 Lankershlm Boulevard
North Hollywood 91604
Tel. (213) 877·1282
TWX: 910·499·2671

3200 HillView Av
Palo Alto, CA 94304
Tel: (408) 988·7000

646 W. North Markel Blvd.
Sacramento 95834
Tel: (916) 929·7222

9606 Aero Drive
PO. Box 23333
San Diego 92123
Tel: (714} 279-3200

363 Brookhollow Dr.
Santa Ana, CA 92705
Tel: (714) 641·0977

3003 Scoll Boulevard
Santa Clara 95050
Tel' (408) 988·7000
TWX 910-338·0518

454 Carllon Coorl
So. San Francisco 94080
Tel (415) 877·0772

'Tarzana
Tel: (213) 705-3344

COLORADO
5600 DTC Parkway
Englewood 80110
Tel (303l771·3455

CONNECTICUT
47 Barnes Induslrral Road
Barnes Park Soulh
Wallingford 06492
Tel (203) 265·7801

FLORIDA
P.O. Box 24210
2727 N.W 62nd $treel
Ft. Lauderdale 33309
Tel' (305) 973·2600

4080 Woodcock Drive # 132
Brownell BUilding
Jacksonville 32207
Tel: (904) 398·0663

P.O. Box 13910
6177 Lake Ellenor Or
Orlando 32809
Tel: (305) 859·2900

PO, Box 12826
SUite 5. Bldg. 1
OHice Park Norlh
Pensacola 32575
Tel: (904) 476·8422
110 South Hoover Blvd.
SUite 120
Tampa 33609
TeL (813) 872·0900

GEORGIA
PO. Box t05005
450 Interslale North Parkway
Atlanta 30348
Tel' (404) 955·1500
TWX: 810·766·4890

Medical Service Only
•Augusta 30903
Tel (404) 736·0592

P.O. Box 2103
1172 N. Davis Drive
Warner Robins 31098
Tel' (912) 922·0449

HAWAII
2875 So. King Slreet
Honolulu 96826
Tel' (808} 955·4455

ILLINOIS
211 Prospecl Rd.
Bloomington 61701
Tel' (309) 663·0383

5201 TolJview Dr.
RoHing Meadows
60008
Tel' (312) 255-9800
TWX: 910·687-2260

INDIANA
7301 North Shadeland Ave
Indianapolis 46250
Tel' (317) 842·1000
TWX: 810·260·1797

IOWA
2415 Hemz Road
Iowa City 52240
Tel' (319) 351-1020

KENTUCKY
10170 Linn Sialion Road
SUire 525
Louisville 40223
Tel: (502l426·01oo

LOUISIANA
P.O. Box 1449
3229·39 Williams Boulevard
Kenner 70062
Tel: (504) 443·6201

MARYLAND
7121 Slandard Drive
Park .....ay lnduslnal Center
Hanover 21076
Tel: {301} 796·7700
TWX: 710·862·1943

2 Choke Cherry Road
Rockville 20850
Tel: {30t} 948-6370
TWX 710·828·9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Te'!: (617) 861·8960
TWX 710-326·6904

MICHIGAN
23855 Research Drive
Farmington Hills 48024
Tel: (313) 476·6400

724 Wesl Cenlre Ave
Kalamazoo 49002
Tel. (616) 323·8362

MINNESOTA

2400 N Pnor Ave.
SI. Paul55113
Tel (612l636·07oo

MISSISSIPPI
322 N. Mart Plaza
Jackson 39206
Tel (601) 982·9363

MISSOURI
11131 Colorado Ave,
Kansas City 64137
Tel. (816) 763·8000
TWX 910·771-2087

1024 Execullve Parkway
St. Louis 63141
Tel: (314) 878·0200

NEBRASKA
Medical Only
7101 Melcy Road
SUire 101
Omaha 68106
Tel (402) 392·0948

NEVADA
'LaB Vegas
Tel: (702) 736·6610

NEW JERSEY
Cryslal Brook ProfeSSional

Building
Roule 35
Eatontown 07724
Tel: (201) 542·1384

W, 120 Century Rd.
Paramus 07652
Tel: (20 I) 265·5000
TWX: 710·990-4951

NEW MEXICO
P.O. Box 11634
Sialion E
11300 Lomas Blvd.. N.E.
Albuquerque 87123
Tel: (505) 292·1330
TWX: 910-989·1185

156 Wyall Drive
Las Cruces 88001
Tel: (50S) 526·2484
TWX: 91O·9983·0550

NEW YORK
6 Au10malion lane
Computer Park
Albany 12205
Tel: (518) 458·1550
TWX: 710·444·4961

650 Pennlon Hill OHice Park
Fairport 14450
Tel: (716) 223·9950
TWX: 510·253·0092

NO.1 Pennsylvania Plaza
55th Floor
34th Slreel & 8lh Avenue
New York 10001
Tel: (212) 971·0800

5858 East Molloy Road
Syracuse 13211
Tel: (315)455·2486

1 Crossways Park Wesl
Woodbury 11797
Tel. (516) 921·0300
TWX: 510·221·2183
Tel 1513)671·7400

NORTH CAROLINA
5605 Roanne Way
Greensboro 27409
Tel; (919) 852·1800

OHIO
MedicaVCompuler Only
9920 Carver Road
Cincinnati 45242
Tel: (513) 891·9870
16500 Sprague Road
Cleveland 44130
Tel: (216)243-7300
TWX. 810-423-9430

9{l2 Crupper Ave
Columbu.43229
Tel (614) 436·1041

330 Progress Rd.
Dayton 45449
Tel: (513l859-8202

OKLAHOMA
P.O. Box 32008
6301 N. Meridan Avenue
Oklahoma City 73112
Tel: (405) 721·0200

9920 E 42nd Srree!
SUlle 121
Tulsa 74145
Tel' (918) 665·3300

OREGON
17800 S.W Lower Boones

Ferry Road
Tualatin 97062
Tel: (503) 620·3350

PENNSYLVANIA
1021 81h Avenue
King of Prussia Indusillal Park
King of Prussia 19406
Tel (215) 265·7000
TWX 510·660·2670

111 Zeta Dflve
Pittsburgh 15238
Tel: (412l782·04oo

SOUTH CAROLINA
POBox 6442
6941·0 N. Trenholm Road
Columbia 29206
Tel: (803) 782·6493

TENNESSEE
8906 Kingslon Pike
Knoxville 37919
Tel: (615) 691·2371

3070 Directors Row
Drrectors Square
Memphis 38131
Tel' (901)346-8370

'Nashvllle
Medical Service Only
Tel: (615) 244·5448

TEXAS
4171 North Mesa
Suite Cl10
EI Paso 79902
Tel: (915) 533·3555

P.O. Box 42816
10535 Harwln SI
Houston 77036
Tel: (713) 776-6400

'Lubboek
Medical Selvlce Only
Tel: (806) 799·4472

P.O. Box 1270
201 E. Arapaho Rd
Rlehard.on 75081
Tel: (214) 231·6101

205 Billy Milchell Road
San Antonio 78226
Tel: (512) 434·8241

UTAH
2160 Soulh 3270 West Slreel
Salt Lake City 84119
Tel: (801) 972·4711

VIRGINIA

PO. Box 9669
2914 Hungary Spring Road
Richmond 23228
Tel: {804} 285·3431

Compuler Sysrems/Medical
Only

Airport Execulive Center
SUlle 302
5700 Thurs10n Avenue
VirginIa Beach 23455
Tel: (804j460-2471

WASHINGTON
BellelreJd OUice Pk.
1203· 114th Ave. S.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910·443-2446

P.O. Box 4010
Spokane 99202
Tel: (509) 535-0864

'WEST VIRGINIA
Medical/AnalylicalOnly
4604 Mac Corkle Ave.• S.E.
Charleston 25304
Tel: 1304} 925·0492

WISCONSIN
150 Soulh Sunny Slope Road
Brookfleld 53005
Tel: (414) 784·8800

FOR U.S. AREAS
NOT LISTED:
Conlacl lhe regional ottice
nearest you'
Atlanta. Georgia North
Holly-wood. California.
Rockville. Maryland
Roiling Meadows. IllinOIS
Their complele addresses
are IIsled above.

USSR
Hewlett·Packard

Representallve OHice
USSR
POkrovsky Boulevard

4f17·kw 12
Moscow 101000
Tel. 294.20.24
Telex. 7825 hewpak su

YUGOSLAVIA
Iskra Commerce. n.sol.o.
Zastops!VO Hewlell·Packard
Obihcev Venac 26
YU 11000 Beograd
Tel 636·955
Telex. 11530

Iskra Commerce. n.SOl.o.
Zaslopstvo Hewletl·Packard
MlklOSlceva 38NI!
YU·61000 Ljubljana
Tel: 321-674, 315-879
Tele~: 31583

URUGUAY
Pablo Ferrando S.A.C.el.
Avenrda Ilalia 2877
Casilia de Correo 370
Montevideo
Tel: 40·3102
Telex: 702 Public Boolh
Para Pablo Ferrando

VENEZUELA
Hewlen-Packard de Venezuela

C.A.
P.D Box 50933
Caracas 105
los Ruices Norle
3a Transversal
Edlliclo Segre
Carac.. 107
Tet: 239·4133 (20 lines)
Telex: 25146 HEWPACK

ZAMBIA
R,J. Tilbury (Zambia) ltd.
P.O. Box 2792
Lusaka
Tel' 73793

MEDITERRANEAN AND
MIDDLE EAST
COUNTRIES NOT
SHOWN, PLEASE
CONTACT:
Hewletl-Packard S.A.
Medilerranean and Middle Easl

Operallons
35.1<010kolronl Slreet
Plalia Kefallariou
GR-KIIJsSla·Athens, Greece
Tel: 8080359/429
Telex: 21·6588
Cable: HEWPACKSA Athens

SOCIALIST
COUNTRIES NOT
SHOWN, PLEASE
CONTACT:
HewleU·Packard Ges.m.b.H.
Handelskal52
P.O. Bo~ 7
A·1205 Vienna, Austria
Tel. (0222) 3516211027
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

OTHER AREAS NOT
LISTED, CONTACT:
Hewlen·Packard

Interconllnenlal
3495 Deer Creek Road
Palo Alto, California 94304
Tel: (415) 856·1501
TWX: 910-373·1267
Cable: HEWPACK Palo Allo
Telex: 034-8300. 034-8493

Hewlell·Packard SA
7. rue du BOls·du·Lan
P.O. Bo_
CH·1217 Meyrin 2· Geneva
SWllzerland
Tel. (022) 82 70 00
Cable' HEWPACKSA Geneva
Telex: 2 24 86

'Servlce Only
2·15·80
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