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OPERATING AND SERVICE MANUAL

MODEL 3476A
DIGITAL MULTIMETER

For Instrument Seriol Numbers 1619A02731 and Greater

Any changes made i instruments manufactured aiter this printing
will be found in 0 "Manual Chanpes' supplement §

Any chonges made i instruments manufactured slter this printing
will b Tound jn 8 "Manual Changes' supplement yupplied with this
manval. Be sure Yo exnmine this supplement, IF one existy for this
manudl, tor any changes which epply 1o your lnnrumum nnd recond
these chm sesin the manual, .

I the Berial Number o your Instrumant Is tower than the one on

‘ viis title poge, the manual containe revisions that o not bpply to

. -~y our instrument, Backdoting intormation given in the manua) pdapts
It to eariier Instruments,

Where practiced, backidating information is Integroted imto the text,

ports lisk snd schematic dipgroms. Backdating changes pre denoted

by o delto sign. Ap open dalta 1A} or lertered delto tSa) on o given

poge, refers)to’ the cotresponding backdating note on that page,

Backdating clionges not integrated into the manusk ore denoted by

a numbered delta 14y) which relers 1o the :nnmpundmg chphge in -
the Bockduilsg section (Section Vi),

WARNING

To help minimize the possfb}liry of electrical fire or shack
hazards, do not expose this fmﬂumenl 1o rain or excess
mo srure. . :

; J Manual Part No, 03476.90001
1
blicrgﬂche Part No. 03476-’)0{)5| |

A A Copyright Hewlett-Packard Company 1975
! P.0, Box 301, Lovelan’j Colorado, 80537 U.S.A.

i
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HEWLETT@PACKARD

CERTIFICATION

Hewletp-Packard Company - certifies that this instroment met its published
specifications ar the time of shipment from the factory, Hewlosi-Packard
Company further certifies that its calibration measurements are traceable 1o the
United States National Burean of Stamdards, to the extent allowed by the
Burcan’s calibration facility, and to the calibration  fucilities of ‘other
hiternational Standards Organization members,

WARRANTY AND ASSISTANCE

This Hewlevt-Packurd product is worrnted against defeets in materials and
workmanship for n period of one year from the date of shipment, except that
in the cuse of certain tompopents, i any, listed in Seetion | of this operating
manmial, the warranty shall be fdr the specified period, Hewlett-Packard will, at
fts option, repair or replace produets which prove to be defective during the
warranty period provided they are returned to Hewlett-Packnrd, and provided
the proper preventive maintenance procvdures as listed in this manual are
. followed, Repairs pecessitited by misuse of the product are not covered by this
warranty, NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED,
INCLUDING , BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.
! ‘ !

If this product is sold s part :(_),I‘ u Hewlett-Puckard inteprated instriment
system, the nbove warranty shall not be applicable, und this produet shall be
cevered only by the system warranty, , ’

. | ! ' N .
Service contracts’ or customer assistunce ngreements are available For -
Hewlett-Pa~kurd products, 2

P | i
For any ussistance,: contuct your nearest chlcwl’ncknr‘d_Sulcs and Service
* Office. Addresses are provided at the backof this manual,

t
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Seetton )

SECTION |
GENERAL INFORMATION

141, INTRODUCTION,

2. This seetion contains general mivnmation coneerning
the Jip- Moddel 34704 Multimerer. Inchuded 5 an insips
ment deseripon, specifications, infonmation shout jnst-
ment sl ranbal identiSeation, optian and seeessory nfor
mation, and ssrely considerations,

1-3, DESCRIPTION,
I=h The olp- Model 34764 Multimerer s o 3 digls, five

fanction, autopanging Instrumens which peasupes pe and
de voltmee, ae ond de enprent, snd olns, A HOLD fanetion

is provided to enable the user o make rcpuucd menstres
ments without changing ranpes. The sample rote is approxk
mately  tiee  rendipgs per seeond.  Throughowt  the
remaimder of Whis mamial, the M76A Multimeter will be
referred 1o as Multineter,

1.6, SPECIFICATIONS,

1.0, Speciiications for vhe Multimerer are listed in Toble
b1, These speciticotions are the performanee stundards or
Jiawits ter which the Multimeter can he tested, Any changes
iy these specificutions doe to inanulacturing changes, design
o braceability 1o the National Burcau of Stusdonds will be

www.valuetronics.com

Table 1:1, Specifications,

DC VOLTMETER

Ranpges: ¢ 0.1V, 5.0 V FIV, 10V, 1100y $1000 V Maximun fnput)
Accurocy I?O Cindo cn

o Arcuracy ' Accuracy
Rantps I 190-Day Cahbration Cyele) {v-Year Calibration Cycle)
0Ny ¢t 10,3% of rearding + 2% ol punge) 1 {0.6% of reading + 0.2% ol range)
vy £ 10.3% ol reading ¢ 0.9% ol rosged) | 2 10,6% of reading ¥ 0.1% o range)
HO_V. noav 10 A% of reading + 0,1% of ronge} | » 10.6% of reatding + 0.1% ol range)

Common Mede Rejeciion: > 100 dB at 60 Hp, 60 H2 1Y kit unhalanced)
Input Reslstance, 1O MIL 3 B%

Input Protection: < 1000 V [Cominunusi

Temperajure Coelficient: & 10,06% of remding + 0,02% ol range; °C

AC VOLTMETER:
-~ Ranges: 0.3 Vnns l 1V ams, 1YV s, 110V pms, 1900 V rms 1707 V rms Maslmum)
Arcuracy 120°C to 30°Ch:

Accuracy
{80-Day Calibration Cycle)

Ranyes* I 45 Hr 10 2 kH2 ' 2kHeto B kHy IEkHzrlolomr

LYV ime to 1100 Vs t 11,6% ol reading

+ 0.4% ol ronge)

L 13% of reading
+ 0,6% of range)

t {B% of reading
+ 1,0% of range)
011 Vims 2 (2% of reading
t 0.6% ol ranpe)

+ (6% of reading
+ 0.6% of range)

t {18% of repding
+ 1.0% ol range)

Accurncy {
{)-Yeor Calibrotion Cycle) ’
' A6 Hr to 2 hH2

' 2kHr 106 kH2 I EkHeto 10 kHy

2 11.7% ol yeading
+ 0.6% ol range)

1 13.2% of ireding
+0.7% of range)

LI Vims o 1100 Vims £ 18.2% of reading
’ + 1,1% of range)}

0N Vims £ 12,2% of reading

+ 0,7% of range)

£ 16.2% of reading
-+ 0.7% of range)

£ 118.2% of reading
+ 1,1% ol range}

*Ranges usable from 0.03 to ull scale,
Comman Made Refection: |1 ki batanced) > 80 4B ot KO Hy anul 60 Hy
Input Resistance: 10 M1t + B%
Input Capacitance,; < 30 pF
Input Protection: < 707 rms continuous

Temperature Coelficient: t {0.06% ot reoding + 0.05% of renge) /°C

I
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Section | ‘ Mudel 3870A .
Table 1-1, Specifications {Caont'd).

PC AMMETER

Ranges; £ 010 A, LA [HY A maximurd inpuk)
Accuracy  120°C 10 30%¢).

]
I Accuracy I Atcuracy

Ranges (80-Day Calibrstion Cycted | U1-Year Catibration Cyclel

LOJVA LA | & 10.B% o rending I t 11.0% of teading
' ; 0,2% of rngyj 0.2% of rungel

Impdanee ) - 1,6 ohm constant
Protectjon: 1,6 A fuse 1o 260V {2 250V will damage the instrument}
Tempersture Contiicient: & 10.06% of reading + 0,02% of mnga)/“C

AC AMMETER

Rong g: Q.11 A rms, 1.0 A (L) rms msixbmuen input)
Accuracy {20°C 10 30°Ch

1‘!

Accuricy Accuracy
180-Doy Calibration Cycle) {3-Yeor Colihration Cych)
Ronges® 46 He 10 2 hHY 2kHzto b kHy AbHr 10 2kHr |, 2WHZ D6 KH?
LY Ams r{2% ol meading t 13.6% ol reading t 12,2% of repding +13,7% of reading
+ 0,4% of ranqu} + 0,6% ol rangi) + 0.6% ol range) + 0.7% ol ronge)
0.0 Apms | 2 12.6% of reading b 1B.5% ol reating 1 {2, 7% of rewding t 16,7% ol rwading
’ + 0.6% ol range} + 0.6% nl rangu) + 0.7% of ranjel + 0.7% of runge}

* Ranges usalile from 0,03 o full scole,

Ympedance; ) - 1.6 ohim eonstsny

Protection: 1,6 A fure 10 260 V > 250 V with domage the instrument)
Tempernture Coelticient: ¢ {0.0b of reading » 0.06% of ranged/ ¢

| OHMMETER

Ranges: 1.7 ki2. 11 kEE VY0 RE2, 300 KE, 33000 ki
; Accuracy: 120°C to 30%¢)

Accuracy Accuracy
Ranges {90.Day Callbiratlon Cyele) | (1 Year Calibration Cycle)
110K, 100K £ 10,5% ot yeading ¢ (0,6% of 1ending
~ F09% ol range * 0.1 of rangu}
OO K, j 3 10.B% ol reading t (0.7% of reading
LK DK + 0%, " rnge + 0,1% of range)

Cpen Circult Voltuge, < 4 V
Input Voltage Protection: =< 30 V nms continyous, no eflecy;

30V 10 260 V rms requires replacemant of input fuse; > 260 ¥V will domage Instrumeni,
Temperoture Caellicient: & (0.06% of repding + 0,02% of range)s°C

' . Table 1:2. General Information, -

Hanging: Automatic or Hold Mode

Sumple Rate: approximately 3 samples per second .

Opurating Environmental condivions:
Temperatur robge: 0°C 1o A0°C
Humidity: < 6% AH

Power:

AChne, < 6 VA sk

Standord, 104127 V, 54~66 He
Option 001, BG-106 V, 5466 H2
Qption 002, BG-106 V, 4B 64 He
Opiton 003, 100~-230 V, 4B-64 He
Optian 004, 208- 260 V, 4854 H2

Weight: 0,71 K (Y i, 9 ox,)

Bhipping Weight: 1,04 Kg 12 1b, B oz}

Dimensions: 6,84 em 12,3 in,) high, 16,8 ¢m (6,6 in,)
wite, 20,6 em {B.) in.) deep

. 122 .
www.valuetronics.com



. Muslel 3476A

covered by an errata o change sheer, These speelfbeations
supersede any prior published specificarfons, Supplemental
information In Table 122 Js provided w deseribe genern)
operating charcteristics, :

1-7. INSTRUMENT AND MANUAL IDENTIFICATION,

18, HewletbPacknrd nses o twassection serial number, The
st section {prefix) identitles o series of instruments, The
bast section (suftix) sdenvities u particalar instrument within
the serfes. A Jetter heyween the prefix and the suffix ients-
fies the countey I which the Instrument was manuincrured,
The manual Is kepr upsto-date at all times by means of 4
change sheet which is suppied with the mamal, I the serial
nunber of your mstnnment dilfers from the one on the iitle
page of this manual, refer to the change sheet supplied with
the mapuai, Al correspondence with Tewlett-Packard
should include the complete serfa) nimber,

18, OPTIONS,

110, Tuble 1-3 lists the options available for the Multi

meter,

1:1). The instrument contains o Jube) jdentifying the line
voltuge fur which the fnstrument i wired, IF the jumper
wires are ehanged 1o secomodate w different line voliage,
the label must also be changed to indicate the new contip:
uration,

NOTE
If the instmmtent is 1o be operated gt @ e fines
qrency other than the one indicated on the
label, ft will be necessary fo perfiorm the Clock
Frequency Adjusiment in Section V of this
e,

www.valuetronics.com

Seetjon )

Table 1-3, Optiaps,

Qptiony Oescription

Standard 104127, B4-G6 He, 6 VA, G0 mA Max,
o0 36-106, b4-66 Hr, 6 VA, 70 mA Max,
002 86-106, 45-04 Hz, 6 VA, 10 mA Max
003 150-237, 48.64 Hz, 6 VA, 30 mA Max,
004 208-1' 0, 48-64 Hez, G VA, 30 mA Max,

t

112, ACCESSORIES,

b3, Fhie aceessorfes available for use with the Multimeter
are listed fn Toble |~

Table 1:4, Accessores.

Accessary Numbur Description

R F Prabe, 100 kHy 10 600 MH7 {down

Muodel 11096A
3 ¢B at 10 kM7 ang 700 MH2)

Maodel 11056A 12514242

Adapirer
Modd) $1067A Universal Test Lead Kiy
Model 11068A Soft Cerrying Cos

1-14, SAFETY CONSIDERATIONS,

115, This Qperating and Service Manual contains cabitions
and warnings alerting the user to hazandows operting and
maintenance conditions. To ensure the safery of the operal
ing ond maintepanee persopnel and setsin the operating
condition of the instroment, these istrctions musi be
followed,

1314
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SECTION 1l
INSTALLATION

2-1, INTRODUCTION,

2:2, This section contains imformation and instrictions for
the installation and shipping of the Multimeter, Included
are initial inspection procedures, power and grounding.
requirements, enviionmentol information, snd instructions
for repackaging the instrument for shipment,

2.3, INITIAL INSPECTION,

24 fhis instrumeniwas carefully inspected both ipechanj-

cally and electrically before shipntent. Bt should be fiee of

- pars o scratches and in perteer electrical order upon e

cefpt. To confiom this, the nstrument should he fnspected
for physicel damage In transit, Electrical performance
should be tested using the performance tests outlined in
Seetion V. T there Js damage or deficiency, see the wape
mpty instde the front of this manual,

] ]

2.5, PONER REQUIREMENTS,

i «

26, The Multhmeter can be vpersted from any one of
the a¢ power sources listed jn Table 1.3, Before connecting
the instrument to ae power, verffy that the we power suuce
matches the power regirement of the instrument by refer-
ing 1o the power requirement Jabel attaehed 10 the fnstra-
ment. If the instrumept is incompstible with the avajlpble
power source, refer 1o Section Y for Power Reynirement
Muodifiention instructfons. :

2-7. ENVIRONMENTAL REQUIREMENTS,
2.8, The Mulimeter will meet the spcciﬂcutiuns listed n

Table 1) when the operating temperatire Is within the
range of +20°C 11 +30°C (+68°F to +86°F). The instrus

- ment con be operated where the ambient 1emperature is

within the range of 0°C to 40°C (32°F to 104°F) and the
retative humidity Js less than 95%,

il

~To prevent potential electrical or fire hazard,
“ do not expose equipment to rain or molsiure,

28, 1+PACKAGING FOR SHIPMENT,
2:10, The folowing paragraphs contain a geper) guide for

repackaging the instrument for shipment, Refer to Para.
graph 2:11 §f the wriginal container Is to be used; 22124 it
is not, If you have any questions, contact your nearest Jhip-
Sales and Service Oftice (See Appendix A for office Jaca.
tions). '

!

NOTE

I the mstnoment s to be shippal to Hewletr
Puckand for service ar repair, attach a tag to the
fustrnent klentifying the owner and idfcating
the semfee or wpalr 1o be acoomplished.
Inchide the model nimber and full serial mon:
ber of the strement, In any eorrespondence,
fdentify the istroment by model number and
Jill serfal natnber.

211, Place instrumert o origingl container with appropri-
ate piacking materfal and seal webl with strong tape or petal
hands. IF orfging) contafner s not availuble, one can be pir.
chased from your pearest shp- Sales and Service Offee,

212, 15 origingl container §s pot to be used, proceed us
lollows:
o Wrap Instrament fn weavy paper or plastic before plie-
fn I o dnner container, :
b, Place packing materfal ground al) shdes of instrument
und proteet panel face with cardboard strips,
¢. Plave instrwment amd foner container fhon heavy ¢are
kt;mdur wooden box ond seal with strong 1ape or metal’
ands,

2-13, POWER CORDS AND RECEPTACLES,

214, Figure 2-0 [Hustrates e plug cap conligorations that
are avalloble 1o provide ne power o the Multimerer, The
e pant number shown direetly helow ench plug cap
drawing fs the part number fitr the power cond ser equipped
with the apprepriate mating, plug Tor that receptacle, The
appropsate power cord should be provided with each
mstrmnent. However, i o different power cond set is re-
quired, notify the nearest +hp- Sales und Service Offfee and
p replacement cord will be provided, The (bstrument oe
power input receplacle ond ‘copd st applisnce conpler
meet the safery specifications set by the Intemational
Commission on Rules for the Approval of Electrical Equip-
ment (CEE 22). ;

B120:0698 E120:692

s VitV - BAr o "\_%mv-w
(ﬂ'{’ NS
N i
81200821 mwm"%.

$ID-an
PUL LISTED FCRUSE I YHE UNITED BYATES OF AWERICA

Fligure 2-1, Plug Caps,

20022
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SECTION 1l
OPERATING INSTRUCTIONS

31, INTRODUCTION,

32, This seetion contafns [nstructions for operating the
Multimeter. Meastirements of e and de wltage, ae and de
current, ond ohms are discussed, A deseription of the cop.
trols and connectors s given in Figure 3.8,

To prevent patential electrical or fire hazond,
da var expuse the Multimeter or its accessorfes
10 rafn or mofsrure,

3-3. TURN-ON,

34, Before connecting the Multimerer w ae power, verily
that the ac power source matehes ihe pewer reguiremems
of the Multimeter by referring to the power sequirement
lsbel Jocated below the a¢ receptacle, If the instrament is
incompatible with the avaflable power source, refer to See-

. Von ¥V of this manuul for powdr requirement 1aodification
instructions. After this verification, conneet 1ae proper ne
. power to the instrument and press the ON butios, The by

strment s ready for use,
35, OPERATION,
3-8, tlvarlnldl_ﬂvarranse‘ln?diéa!iun.

37, Figure 31 shows the disphy ndication during an
Overload /Overrange conditfor.

Figurc 3-1, Overload Indication,
32. Auto/Hold Switch,

I
3.9, In the AUTO position {out), the Multimeter is In the
Autoranging mode, In this mode the Multimeter will up-
range §f the display reading Increases above[TIOBE and
downrange if the display decreases below TTIEXA, These

- numerical nutoranging points are [rrespective of decimal
© placement. The difference between the two autoranging
polnts is called the auroranging hysteresis, Figure 3.2 shows -

the autornging points for de voltage measuremenis from 0

_ to 1000V de. Autoranging In other Muliimeter functions is

!

e g 130
:

3
!
"
!

i B

(L3 13 L1

INPUT LEVEL 1yuc)

Figure 3.2, Multimeter Autoranging.

310, In the 'HOLD position (IN) the Multbmeter will re-
matn i the same mnge os when the switeh was depressed,

NOTE

With the Multimerer in the HOLD position,
maximune ipur levels as described fn Tuble 1-1
can safely- be Inpur regardless of the range
selected, If the inp it Ivel exceeds a 2] 8]
display indication, an vyerload conditfon will
be displayey without dumaging the Multimerer,

311, AC Valtage Measurements,

!ECAUTIONé

To avoid possible domage to the Multimerer
cirenitry, the ae Input voltage must nat exceed
707 Vrms. ;

3-12. Set the Multimeter front pane) controls as follows:

DCIAC(:': ~)>rbbvvu0vh>--b»t~(lN)
VOLTS(V)DDLnrbOADD-Dbbrb';rh'(lN
AUTOHOLD, ,.....,.,.,. AUTO (OUT
AMPS(A)ANDI‘Q......»»»-;-»-(OUT)

313, Connect test Jeads from the Multimeter V £ (HI)

and COM (LOW) connectors to the voltsge under test as
shown in Figure 3.3,

kB



Seetion I}

»JA\’('—“’_"M““‘
O_ colde

ITH XTI}

AG
AV SOURCE

Figure 3-3, AC Voltage Meativ nent.
314, DC Voltage Measurements,

EcAuno~§

To avoid possible damage o the Multimerer
circttitry, the de fper voltage must it execed
1000 ¥ e,

305, Ser the Multhmeter front panel comrols as follows:

DCI!\C(:::’“) PR PR RN b .""(OUI)
VOLTS(V} iput»b»baaprnbt»b)br(”\)
I\UTO 'lOLD- R bt) P or b !\UTO(()UT)
R I\Mp(A)l\NDkQ».» > ....;...,..(OUT)

306, Comnect test Jeads Som the Multheter V 0 (1) e
COM (LOW) connectors to the voltage upder test as shown
in Figore 3.3,

+ d——

. A
|

i i |
® ';m:O
[ N

BATTERY

C 32, Se e htlil|i|11é|cr front panel comrals as follows:

' Figure 3-4, DC Voltage Measurement,

347, AC Current Measurements,.

L . €cAUﬂ0Né

To avofd possible damage to the Mdtimeter, do
not allow the voltage across the Amps to COM
mpur rerminals 10 :xcm! 250 V ar any time,

318, Set the Multimeter fromt panel comrols as follows:
DCIAC(m ")) FEER B P’I{lb‘ii bDN(IN}

3.2

‘www.valuetronics.com
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) I\hll)s(i’\’}-:p.;;y;pbillbbbubrlu\-li(lN)
CAUTOHOLD, . .\ s AUTO(OUT)
VOLTS ‘V} J\ND kﬂ; LRI B R A ) {OUT)

319, Connect test leads from the Multineser A and COM
camectors to the cuprent onder test s shown in Figare 3-5,

3-20, OC Current Measurements,

i

To avofd possible damage to the Multhirerer, do
not allow the voltage aerss the Amps 1o COM
fput terminals to exceed 250 V ar any time,

e S &
§ d,a“‘
O

Ax

W=

lII-.-llN

%%'ih%w

Figum .5, AC Current Measuremeant,

DCII\C(:T.'I')'!'Oibllibhbliiii(OUT)

l\l\lps(f\)r»t-&;»r»r-»»o0--r-»bp(lN)
AUTOHOLD .. .t hes o AUTO (OUT)

VOLTS(V):\NDRQ...---.»»»-.»(UUT\H ,

. {
322, Copnect et leads from the Multimerer A uno COM
b the currént under test ps shown In Figure 3-6, :

n com A
$ "‘”»Jnﬁ“‘"‘ Nk
9 -:~' ﬁ)
EararBrAapy

De
SRE

Figure 3.6, DC Current Measurement,
3-23. Resistance Measurements,

324, Set the Multimerer front panel controls us follows:

kn.»..u..»...........]...H...(IN)
AUTOHOLD...........,. AUTO(OUT)
VOLTS(V}{\ND Abil’(l\)» N N (OUT}
DCIAC{===~). ...y Either

[




Modes' 3470A

3:25. Connect test Jeads from the Multimeter V £ and

‘ vn 'P\é COM ” A
s W 1 Y
A MAX
okale
W : vy ,
TS
‘ ;
e

Section 11}

COM connectors to the resistnee under test as shown
Figure 3:7,

3-26. input Protection Fuses,

3:27. The AMPS input is proteciéd by u 1,5 A 250 V fuse
andd the OHMS input s protecied by u 32 mA 250V fuse,
These fuses are ocated hehind the sliding Input Panel s
shown in Figure 3.5, + Replavement of these
fuses fs necomplished by thc fi nllnwiug Prcedure:

Figure 3-7, Retistance Meaturement,
C

a. Slide she Inpur Panel Sonly twward the baek of the
Multimeter undl the fases provude,

e pn s

RN
L\

® QO

\

it
/

NOTE
and ® we fuses Jocared hehind iding

pmcl (D]

3

JATE-B-44R

e

\

DISPLAY: Five le:lloﬁ, 7 segmeny LED rendout,

POWER ON Switch: Switches Imtrument power ON,
Power 3 ON when the pushbutton is depresied,

AC/DC Seleclnr Switcht Selects ne or de mode for either
voltage or current meoiurements, The instrument Is In ne
mode when the pushbutton b depressed,

. VOLTAGE Selector Switch: Belecis voltage funciion for
either be ar dec voliage mesurements,

AMPS Selectar Switch: Seleck amps functlon lor efther
e o; de current measuremunts,

kit Belactor Swirchr Selécts ohms function for mensuring
mimnce, Display reads In kilehms,

AUTO/HOLD Sefectar Swirch: Eelect automatic ranging
mogs - or hold mode, Hald mode is tet with the swich
depnmd

ICACHONCINCNCOIC

Ml BAaRR

Volis/Ohms Input Terminal: Used in conjunction with
the COM terminal for measuring ac voitage, du vorts
age, or ohms, :

Qhms Input Protection Fuse: 32 mA luse logared behind
the sliding input pane) @

COM Input Terminal: Common terminat for aclde valts,
ac/de omps and chms meosurements.

Ampr Input Terminal: Used In conjunction whth the COM
rerminal () For mepsuring oc or dc omps,

Amps Input Protection Fuie; 1,6 amp fuse tceated behing
the sliding Input panel @

Sliding Input Panel: In the tront lieht) position this panel
allows oecess to the three Input ferminals [VEL, COM, A),
Whan in the back tight} position the Input pretection
fuses (3) ond @ can be removed and reploced,

www.valuetronics.com

Figure 3-8, Location of Controls and Connectors,

3.3



Section M1

b Renrove snd replace faulty Juse,

rryrvryrry

ECAUTIONS

FENSTUNYYYNYY,

To avold possible demaye 1o the Multimerer,
istire that the correet fhses are wsed for res
placement b the lpnr Proteetion efrciilt

¢ Push fuses fionly inte thelr recepracles and side the
Input Patel Jorward to hold fuses in- place and align the
it jacks,

NOTE
Multimerer tost lemd hanang phigs cair be wsed
as o tod to hobd the fisses i place while stiding
the Inpnr Paiel forwand,

3-28, AC Line Fuse Replacemant,

329, Refer 1o Section V Jor Instruetion on the jeplaces
ment of ae Jine fuse,

34 P i

Y

c .. . ,' :
www.valuetronics.com
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330, SEMICONDUCTOR JUNCTION MEASUREMENTS,

330 Due o the Jow ontput cupens on the higher ulins
rnges, the Mubtimeter st be downrsoged t e Towest
ahms pange 0 order to measure semiconductor function
(inde) resistonee. This can he easily secomplished by the
tollowing procedure;

0. To measure the forward resistance, connect the cuth-
adde ol the diode to the COM werminal and the anode ta the
0Y wmminal, '

h. Press the A pushbutton, This cabises the instment
o alowprmge,

¢ Press the K82 pushibutton and read the forwand resis-
tanee vn the display,

do T measire the reverse resistanes of o disde, reverse
the input connections 1o the diode and wepeat Steps b and
<
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Section BV

SECTION IV
THEORY OF OPERATION

Jo 2, This seetion contatin thle theury of aperation for the
Mode) 3476A Multimeter. included are simplified block
diagrams and deseriptions of the fuaction of each block,

43, Simplified Black Oiageam Descclptipn {Figure 41),

44, Signal Conditioning, The signal conditoning block
consist of the input renninals, overload proteciion fuses
and functional switching, Overload protection fuses provide
profection to the Mulibueer cireubtry during ac or de nmps
measurements and during ohnis nieasurements, ’

4-5, Chms Currant Source, The ohms current source pro-

vides current for o)uns measurements,

46, input Ampifior, The input amplifier provides shput
mnge switehing for all five Multimeter functions, This Is
secomplished by using FET switclies 1o se)ect different gain

levels for the inpur mnplifier, The FET switches ore control
Jed by the Logle Controller,

4.7, AC Conyerter, The AC Converter fs an average o
sponding deteetor used fn ne voltage ond ac enrrent meas-
urements, The awtput of the AC Cohrerter [s a de yoltage
equal to the mms value of the ac ipul volge, In the ac
chrrent mode, the jnput voliage 1o the converter s 1he ne
voltage drop across the 1 ahin current shunt (1145),

A8, Jmegrator, Palarity/Zero Datector, Logic Contral and
Display, The Madel 2476A nses the dual shope itegration
technique, The Inteprator coupled with the Polarjty/Zers
Detector and the Logie Coptraller eonverts the signal from
the conditioning eircuits 1o o digital representation of the
input mensurement, This digital representation is viewed on
the J4T6A Display,

4.8, Power Supply. The Power Supply Is o douhle repulas
ted de supply which provides + 6 Vde, o8 Vdeaml + 1V
de,

l PORER sy
. BAFLY
aHMS i oAl be " Y
REFERETRE erEeior Pl o ——— JE
‘ sRE} -'w»-o\.-o
. i \ rREr -‘VW-,\‘
weur D B ] AP T UV N T EAT j
] ' {’ POLTTEAE
LOGIC gOvTROL
DEPLAY.
| . (IR N X
' - . Figure 4-1, Simplified Block Djagram,
1
i
]
- el 42
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' | WARNING |
o

These servicing Instructions are lor use by gqualified service
personnel only. To avold electrical shock, do not perform
any servicing other than that contained in the operating in-
structions unless you are qualified to do so.

. ’ !

www.valuetronics.com
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50

Toble 51, Reguired Test Equipmant,

Inptrumaik Typi

Characitiphles

Recomimueinded Mol

Digital Multhneier

DC Vi Y V10V, 100V
Accuracy: 0B%
Prput Peglptaneet = 10 At}

AC Volts: I Y, 5 Vg
Accurscy: B%
Input Resisianee: 10 M2

i JAGGA

pg Sandonl

Qutpsts ) MV o 1030 Y
Accuracy: D2%

e 400

AC Caliyralor/High
Valiage Ampiiher

Frmpuency! A6 He 1o 30 KNy
Outjuye $0 MV 1 1000 v

Ay TABAIAGA

Accuracy! 0.0 %

Merer Cahibrratgr Quipuit VA by GHRON
Aveurpcy: 0,09

Electrunic Counter Fraguaney! 10 kHe thiy BRHGAIBIOEA
Acenraeyt 0,.00%

Power Bupply Quipuis 6 Y, ) A +hip- BHAA

Nenshivt Ducade Box

v

Rabges: 10 52, 100 1), 0 kI,
VO kiY, 10U kb amd § M2
Gteps

Accuracyt 06%

Gunerpl Badin Model
GR 14132

Aesisiors

10 M 2 00%
T M 0%

200K & )%
Vhil ¢ 3%
WK & I%

A Part No, 0648 BI04
A Patk N, OGER. 6360

+hp Part No, 0098-6332
shie Part No. OGIB-341
Ao Part No. OGIB-A16T

www.valuetronics.com
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Meljon v

SECTION V
- MAINTENANGE

51, INTRODUCTION,

5. This section uf the nsanial contois Performanee Tests
amd Adjusgient Procedures, The Performanee Tests are
designed g0 verlfy Whe critieal speciticasions listed o Tuble
L), A Pepformance Test Cand §s at the emd of s section
for reconding the resubis of the performanee bests,

53, Test Equipment Reguired,

S=b Eoguipmen reguired Tor the pexformanee tests and
adjustmeny provedures s Bsted in Table 5+1, Recoimended
Test Eyndpisent, Eyoipment that sabisBies ahe crisien)
speciicatinns piven I!lc table muy he subspitoted oo
revommendid mode),

PERFORMANCE TESTS

56, PERFORMANCE TESTS, P
NOTE

Perfirmance tables are Dichuled for hoth 90
day and | year calibratfon cyetes, fle st 1o nse
the appropriate tble, depemding o the cali-
brarion eyele o be wsed for your pistranent,

&6, DC Vnltmeter Accuracy Test,
57, A DC Standard fs yequired for ihis test,

e Set the Multimeter o mvasure de volis, Shart the
fnput erminals and cheek For o display of zerm £ 1 coum,

b, Connect the DC Siandard to the VEEamd COM fermi

nals,
1

¢, Check Al the ranges Disied in Table 5:2 for the tler-
anees fndicated, Be stre w test for she apprdpriate eallbra.
tion eycle,

YPIFTFTrvYrrrryy

ECAUTION ]

AMIIASDIIIIIP,

Tir wpodd possible damape to the Muhiimeter
ciritftrn, the de it voltage mose it exceold
,’)U“ Vlh‘r

5:8. DC Ammeler Accursey Test,

59, This test pequires the wse of s Power Sipply amb » DC
Ammeer,

)
g Connect the eguipments os shown in Figore 5,

by Seb the DC Ammater to the JOEmA rge,

o Sen the Maltimeer funetion 1o DC A Mjos the
Poscer Supply suppur for an indication o8 000mA on the
DT Apometer, The Mulumerer should fndicare within the
mirs Histed b Table 543, :

‘frhle 652, DC Valtmater Accuincy Test,

Test Limity

DC Brandan ) . .
Range Output BO Day Calibration Cyete | 3 Year Colibtation Cycle
1y L0810 v » 0007 10+ 0100 | v 0007 to 0103

00 v » D95 o+ L1006 + 0004 to» L3006

100 V +.0DUB 10 » G06 ¢+ 0034 1o + 1006
INRY v 100V + U6 1o+ 1,004 v 894 10 LOOG
"y » 000y » 0.05 tos 1004 3t e 1006

(R RY +DOG 1041004 +9.84 o +10.06
Ny [R1RY LIS 0y 1006 +993 in #1007

www.valuetronics.com
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Nection V PERFORMANCE TESTS Model 34T06A

D GRUAA

20[[?% - Q—zﬂj |

: ‘ DIGITAL MULTINETER
POWRER BUFFLY Mv‘l’.lg;.l B‘EH hp 348BA
¥

o

-

—

M F AN A
Flgure 5.1, DT Amimeter Accurncy Test,
' ‘ , Table 5:3, DG Ammeter Accuracy Tesb 512, AC Voltage Accuracy Test,
hi hange | corent A T Colira it 513, An AC Calibrator and High Voltage Amplilier will be

i rejuired for this rest,
1A | ooomA | 893 shu.g00 | BEBIA O1Y |

3‘-_1 510, Ohms Accitracy Test. ~:

510, A preciston jesistance devade box will be requiped For
the Tollowing test. Tt should have an aeenracy of 05%,

Tor avoidd possible samage 1o the Stultimerer
cirenfiry, the ac inptir voltage st ot exeeod

a. Set the FUNCTION switeh to k52 and vonnect o 707 Ve,
":"’L’l dl’f‘:’l’["_"'t‘,':': vf} ‘f:l""‘[l"“' ot COM, The bultlietes b, 5ot the Multimeter 1o AC Y. Connect the AC Culibras
should thdicate zeyo & 3 colinl, tor between the VEL and COM renninals, Be sure 1o cons

b Remove the short and ‘comneet the equipment g * SR Calibrutor sense leads,

shown in Figure 5-2, Use Jarge wire and conmect the decade )
box us close as possible o the Multmerer, When checking b, Check the yanges and frequencies isted In Tuble 5.5
the 11,000 Ke} range, conmeet the COM tenmina) bo u pood for the jolerances indicated o ol rnges through 1310V,

earth pround,

g, Check ol ranges listed in Table 54 For the tolernees

indicated, Use the resistance decade hox to supply the : m
standund pesistances, .

AL Use expreme cane when clieckig the fiollowing '
C‘— nanges. Extablish all eommeetions befory tming
0 _ on the high wiltage sotrce, When the tests ane

eompleted, inh ni]‘ the high voltage befirne dis-
connecting aity cables or test feads,

e

e ¢ To check the 1100 V runge, connect the AC Colibras
; tor und High Volige Amplifier 1o the Moltimeter. and
Figure 5:2, Ohms Accuracy Test, check the talesnees fndikated for the 1100V runge,

Table 64, Ohms Accuracy Tast,

eyt Linvits (ki)
1 ' Stantan
‘ I _ Aange (k) | Reshtance | B0 Day Calibration Cyele | 1 Yrar Calitvation Cycle
' 1 teon | oo w102 008 phre )02

) kit 04 thry 1,006 092 thru ),008
1" 10kn 0.84 thru 10RG 8.82 thru 10,08
130 g ki o6 thra 1004 90 A thru 000
1100 TR kgt HIG  thrw JUUS M thiw SO0

. 11,000 10,000 kit | 8040 thrw 50,000 kit U2} thru SU,0H0 kit
H2 ' f

www.valuetronics.com
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PERFORMANCE TESTS

Sectfon V

Table 5:5. AC Voltege Accuracy Tast,

Tess Limits (V)
AC Staniornd Test
Range Output Freguency B0 Day 1 Year
RIRY noy 8O0 Hz 0023 10,0037 | 0021 10 0035
LAY 46 He, 2 kHz | 009} 10,0108 | 0050 to 0109
gy A6 Hz, 2 kHz | 087810 ,)022 | 097510 ,1025
o v b hHz 008810 ,0112 | .00B7 10,0113
RN 6 kHr 0843 10,1067 | 0040 to 1060
01 v 10 kH2 0071 10,0120 | 0069 10 0130
ng v 10 kHz 0727 e J023 | 0724 10,3076
INRY ! v Ab e, 2kHr | BBO 10 5,010 { 877 to 1023
Vv BhHE BG3 w1.037 | 860 101,040
Iy 0 kH2 009 101,008 | 806 101,004
Hny 10 v 4AGH 2kHz | B8O 1013040 | 0,77 10)0,23
10V 6 kHr .63 tn 10,37 | 8.60 010,40
W v 10 kHz 0,08 101081 | B.05 101004
1nov 100 v A6 Hz, 2kHz | 08,0 t0101,0 | 97,7 101023
100 vV 6 kHz 061 1o 103.7 | 6,0 to 1040
tan v 10 kHz 60.9 10109.) | 06 to 1004
oo v M0y AGHL, 2kHe | GBE 1w B 682 w717
00 v b kH2 672 w728 G669  ro 730
00 v 10 kH2 633 10767 63 770

514, AC Ammeter Accuracy Test,
0. Conneet the equipment as shown in Figore 5.3,

b, Set the AC Ansmeter to the 1000 mA ntge,
. ¢ Set the Multimetcr FUNCTION 1o AC A, Adjust the
Merer Calitrator ouiput for an indication of 900 mA on the
AC Ammeter. The Multhmeter should indicate within the
limlts listed §i Table 5-6.

o

%‘;:’E“‘

EBITAL MULTIWEYER
Pp MAERA

1 el
PERvRE PERROIR "T"“"

LN

Figure 5-3, AC Ammeter Accuracy Tait,

Table 5.6, AC Ammater Accuracy Tast,

0o Day ¥ Year
Range [ Cunrent [ Colibration Limit | Cahbration Limit
1.1 A 800 mA \B78 thns 822 875 thru 025

www.valuetronics.com

5-15, AC Common-Mode Refection Test,

516, An AC Calibrator and a ) kilohm & I resistor ane
required for this test,

o, Connect a | kilohm resistor between the Vi and
COM Multimeter terminals,

b. Set the Multimeter FUNCTION 1o ACV,

. Connect the AC Calibrator 11 output tepntingl to the
Multimeter ns shown in Figure 54,

4. Set the AC Calibrator frequency 1o the se line fre-
quency being used,

¢, Set the AC Calibrator output to 100 V s,
f. The Multimeter should indicate < 10 mV s,
5-17. DC Comn on-NMode Rejection Test.

5+18, An AC Calibrajor, an electronic counter,and a 1 kil
ol £ 1% resistor are required for this test,

g, Conneet n 1 kilohm resistor between the V/Q and
COM Multimeter terminals,

b, Sex the Multimeter FUNCTION to DC V,

¢, Conncet the AC Caltbrator HE output terminal to the
Multimeter us shown in Figure 54},

d. Set the AC Calibrator frequency to the e line fre
quency being used (56 Hz or 60 Hz £ ,1%).

e, Set the AC Calibrator output 10 )00 V pms,

fo The Multimeter should indicate < L5 mV peak.
5.3
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.\lndcl REY/ TN .

e g

T 0 0 08 g 0
SR U N ELECTRONIC COUNTER
O orrrro Or hp 6300A VULTINETER
I Crrm oo v Qe .
° “‘“’"l‘_’rj v 60 01)

ltf

Figure 5:4, Common-Mode Rejection Tast.
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Model 34700 ‘ Seethon V

' WARNING I

< These sorvicing instrections aie for pse by gualiffed porsoimel only, T
avobd eleeirieal shick, de oy performt ay servfeimg other than tha
cottaitted By the operating Arstmetions titless you ane ghalighad e do

i
ﬁcAUNONg

' Wear efean oogton gloves when werking on the mahr assemhly cironft
hognl or switehes: Contambration or figenrints one high inpodanee
peviitts on the nain assembly will degrnde the perfonitance of” the
istrnent. Nylow ploves shonkd wop be worn dive 1o the possibility of

statfe eharge biihiup,
EcAUHON}

The hybrid circtiizs v the 34760 may he permanenply danuged by
statie discharge frimy o lind or tool when the 34764 is disassombiod,
The procedunes below mst be folfowad to prevent pssthle domage,

L

L Gronmd the hand white disassombling and working on the 34764,
Comndnetive wristbands folip- Part No, 00970:6 1900) ane avaflable for

this prrpose,
: 2 Artaeh the 34540 com rermital to earth prownd, Tonel all oafs
‘ , 1 carth growd o remove static charges hefore using them on tie
) Ry R
3 Use g sofderimg i with o gronnded nip, ‘
!
PRE-ADJUSTMENT PROCEDURES, fuse hnldcr and across the Qs inpt plulu.mn fuse

hulder,
A, Disassembly Instructions,
B. Tuen-0n Instructions,
1o Remove the Multimeter Power Cord. P
b Conneet the Mubibmerer TP &t earth g bl
2 With the Multimeter in the inverted position, remove

thie bwd sepews I tse hustom cover, 2 An extemal 20V de power supply can be el to
‘ provide instrument power, Connect the power supply
3, Remove the botlom cover, across CES (500 mierolarnd 50 V de electiulytie). Conpect
pusitive power supply lead 11 the (4) end of C15 and ipe

4. Remove the internal shield, " pegative power supply fead o the obher eml,
5. Remove the Input panel and Input foses. 3. 0 external rower spply fs non available, ise v ae

; power cord and the appropriate ae fine voltiee o8 specied
. Conmeet a jomper neross the Amps put protection by the option decul attached w |hc instrnnent, -

=

www.valuetronics.com | |
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Sectjon V ‘

518, ADJUSTMENT PROCEDURE,

S0, Refer to Figupe 55 for the following sdjistments,
NOTE

FThe reaistors iiod iy the wistneit pewahoe
niot e foctbig.

5:21, Puwer Supply Adjustment,

g Copnect o ) Kkilohm resistor by the Vi and COM
tepminols. Set the FUNCTION to ki sk ensire that the
HOLD pushbugton is o,

b, Camnect o DC Digital Voltimeter between + 6V e
paint amd growmd.

e Adjust R47 Jor 594 1w 0,00 Vo de on the Digital
Volunerer,

du BESE B ot puossible 1o adjist within dhis Jimiv, change
the adivstment e of R47 by eplacing or remuoving
IMPR 7, Remuoving IMIR 7 will allow o mure posiive ade
fustment of TP + 0,

5-22, Suhstrate Adjustment,

a A ) kilolmn resistor should still be connecied hetween
the V/S2 nud COM- lenminals, Condiect o fmper between
the + 1 test pojut and TP G,

b, Emuge that the Moltimeter Jownranges 1w the
LYkt rampe and adjust 002 for on Indication hepween

. 078 and 082 on the display, IF these limits cannot be ob.

tuined, an indication of D00 to 078 15 acceptable i R42 |5
fully counterclackwise,

523, Input Amplifier Zero Adjistment.

5:24, The folluwing m!')usnnunt reguires that the Multl-
meter be et ton DCY fupetion, 110V range with o npur
spplied, Siee the Muvimerer is otoranghig, It is pecessory

o ro Foree §r tothe 1IO Y ronge ot then use the HOLD fube.

than to keep Ju there,

&, Remuve the jumper connected between + 1 and TP G
In the previous step,

b, Seb the funciion to k52 amd connect a 300 kilohm
resistor bebweest the §3Y and COM tenminals, When the
Multimeter autoranges to the 1,0 mepodnn mnge, push the
HOLD pushbutton in. This Is equivalent 1o the 110 Y
range,

¢. Change the Multhnerer FUNCTION 1o DC V., Re
muve the 300 kilohm resistor from dhe input and replace it

with o short,

d. . Conneet a fumper between Ul pin 12 and analog
ground (TP &7 ).

56
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ADJUSTMENT PROCEDURES

A

3)

Musle) J41GA

!

e Comnect o BC Digital Voluneter v Tew Pt A
Adjust RIS for an ! feabbo between > L and + EmVale o
the Digial Yolimeler,

NOTE

The polfowing sdfustirent reaiines the sine o3
mrr‘r. Dey ot change the setup or FUNCTION
W,

5:25, Integrator Amplitier Zero Adjustment.

S:26, This st requbren the same pest setup aml Ranerbin
as the previows adjusiment,

B Adjust RID for o display equal 1o JORD imes the
value ot Test Painr Ao the previons adjuiment, & ) oo,

Exnmplet
Voltage at A& mV
W2 Y G H000) = 00,2 V Display
b IF RIO does pob have suimicient rage for this adjsp
ment, pemove JMPR o amd sepeat Step ow 10IMPR o has
alrendy been remaved, It may he pecensary to eplace it
NOTE

IPIMPR 8 is open, @ mon? positive wlhae a
be obtafned at TPA by wdusting the ntegrator
Ofer A, (RID).

5:27, + DC Vait Gain Adjustmant.

8 Remove the DC Digital Volimeter amd jumper be
tween UL pin 12 and analog ground, Release the 11OLD
function, and pemn e the short fan she Input,

b Ser the Multimeter FUNCTION 10 DC Y, Apply an
input of -+ 1000V de, The Multineger shonkl amnorange iy
the 1,1V range fur thls mdjustiment,

!
¢ Adjust RI7 for o display of 1,000, 17 R4T dues i
have sufliclent pmgze, change the nd{uslmcul mnrc of 147
by seplacing or semovipg IMPR 7, Removing IMPR 7 wi)
allow e positive adjusiment of T + 6,

5:28, ~ DC Voit Gain Adjustment.

a. Leave the Multhneter FUNCTION set iy the PCV
and HIOLD fupction out, Chunge the inpnt from + 1000 1
» J,000,

by, Adjust RIS tor u Multimeter display of» 1,000 Ve,
NOTE

Leave the « LO0 volt sopurce compectod for the
Joltowing edfustnient,

5:28, Clock Frequency Adjustment. '

2 Seb the Multimeter FUNCTION w0 DC ¥, HOLD
Function out and » 1,000 valis conpected to tie input,




Model 3470

b, Conpect an elechopie counter b st pobis 1. 15 the
Multimeter is by he wperated from w60 1z line Haguency,
adiust 1S3 For an isdication of 954 1z on the counter. Fiw
SOL2 line wperation, mljust R3 for 795 e

530, Dhms Adjustinent,

, Cupnect o jomper wine ucrass the fuse that projects
the VL perminal t1°2),

b Ser the Mudtheter FUNCTION to KEE amb coniext o
I megohn £ 0,05 resistor b the Input,

& Adjust RIS fiar abisplay of 999 o 1001,
d, Change the npu resistor 1o 10 kilbun, £ O
¢ Adjust R for s dbplay of 10,03 o 10,04,
o Remose the smnper s ahe Tuse,
NOTE
The restitance nf the fie f5 o !mn of the imstre

ment calibration, This §s why the disphyy is
adjisred iph B Step o, with the flse shorte),

5-31, AC Converier Gain snd Zero Adjustment.

a, Discontiect the previous setop amd set the Multimeter

FUNCTION 10 ACY,

NOTE
To g tor the BV noge amd - HOLI, ser the
Muttimerer FUNCTION to VA€, and apply
0.3 Vo the faput, When an the L1V range,
prash the HOLE pinhbuton in,
b Apply 0 10V e signal ab 100 12 1o the dnput,
g Adjust R for adisplay beiweeh 595 und W97,

do Change the Input Jevel 1w 0,100 V ac ab 100 12
Adjust RY Tor wddisplay between 099 and )0,

‘www.valuetronics.com

ADJUSTMENT PROCEDURES

Secthn V¥

o Change the put back 1o 1,00 V e ut 100 e
Adjust 148 For w dlsplay between B8 und D97,

fi Change the inpup back 1o 8,500 V ae nr 1B g
Adjust RY for pbisplay between 04949 and 100,

532, AC High Frenuency Adjustment (.11 V range),

& Set the Multimeter FUNCTION o AC Y,

by Apply o 0.0V ac vignak ab 5 K12t dhe mput. Re
legse the HOLD fupetion amd allow the Mubtimerer to aut-
tange to the ) V bge,

e Adjust G4 odisplay bepw qen 1000 amk 3010,
533, Bhanging the Prwver Line Options,

534, The M onserer by vapable of aperating ot any of the

Jine voftages and frequencies fisted in Table 13, depending
upon how the instiment s wired inserally. The st
ment conpteins w label identifying the lne voltape and fre
quency Jor which it s wired, 17 the instrment is 1o be
aperated ob 2 Jise ywdiage and Aegiency other thim the one
foy which it bs whed, It bs necessary 1o change the ol
ton o fumper wites I the pewer  trunsforer
primary eirenit, The clock freguency will e 1o be pads
Jusved 1 abivesens Jine frquency bs nwed,

NOTE

I e jumper wires are elipnged, be sire to ot
tach o new fabel fo the instromen,. Memtifing
the new econgigteration. :

5-35, Figuse 722 shows the positjon of all junper wies for
viteh Dine veltge. The component Jocaror drawing of the us
sembly idemtiies the position oF each mnbered jumper,

Regore changing the povwer supplye fumpers i
cnieet de power from the istnment. Power
spply fumpers Showld he chatged by gnalifiod
senvdee persotnet only,
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- DC
GAIN ADJ

INTEGRATOR
ZERO ADJ

AC CONVERTER

ZERQ ADJ

INPUT ANPLIFIER/] - |

QUTPUT

i
POWER SUPPLY ADJ
|1+ BEGAIN ADJ)

AC CONVERTER
GAlN

NMOS SUBSTRATE
ADJ

1

TH

INPUT AMP
 ZERO ALY

N\ CLOCK FREQ
ADJ

N COMPANRATOR
QUTPUT

AC HIGH FREQ
ADJUSTY

DISPLAY STROBE FREQ

™~ 50 Hs LINE ~ 765 Hs
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BAC
BIAS

iy Part No, 03476.6661)

EATEA~B-ATTY
GATE

GO Hr LINE = 054 Hr

Figure 5-5, Adjustnrent Lovator,
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Hewleti-Packard Maodel 33 T6A

Multimeter Tusts Parfotimed Bye :
Serial Na, Date
PERFORMANCE TEST CARD
Tust Linvit

Parngraph Tost Result

Numbgr Test 00 Day Calibrotion Cycie ¥ Year Catibrotion Cycle

56 DC Volvmeter Accuracy
YV Range
0V » 0007 to+ 0103 + 000710 0103 —
00y + 0086 10+ 1006 + 0804 1o+ 1000 —
100V +,005610 +,1006 +,0004 Y0 + 3006 [V
1.} V Range
+10V +,896 10+ 1,004 +.604 10 41,0006 F—
11 V Range
O 1 RY » 386 to» 10,04 + 0,04 o+ 10,06 Vo —————
+i10y +0.00 1o +1004 +D.04 1o+ 10,06 R,
110 V Range
P 100V « 08,6 tn. 1006 » 09,3 o+ 1007 Y——
1100 V Ronge
000V +096.010 + 10060 +093 1» ¢+ 10070 [ ———

b8 pC Ammaler Atcutacy
200 mA 91 10,000 BED thew 1) [ ———

510 Ohms Accuracy
1.4 kIt Aange
N kil 030 1o 302 048 thry 102 —
3.0k 804 10 1,006 ,002 thry 3,008 e tiiee.
$1 kil Range
10 kD2 8.9410 10,06 p.82 1w 10,08 [E————
110 ki2 Renge
100 kit 00.610 1004 104 1hru 1006 —
§ 100 ki2 Range
1000 kit 896 10 1004 904 thru 1006 —
11,000 kit Renge
10,000 kit 6340 1o 10,060 0920 thru 10,080 [V
AC Voltmeyer Accuracy

612 J1 ¥V Range .
omy . 500 He 3023 1o 0037 002§ 10,0038 I ——
a1y AB H1, 2 kHz 0021 to 0108 L0030 10,0108 [
R A5 Hz, 2 kHe 0978 10,1022 L9756 10,1025 —
01 v 6 kHs 0088 10,0412 0087 10,0113 [S—
gy b kHz 0843 1o 1067 0040 1o 1060 [,
o0 v 10kHz W07 1o 0129 0068 to 0330 —_———
08 v 10 kH2 0727 10,3073 012410 3076 e
1.8 V Range
' v 46 He, 2 kHe JOED to1.0089 877 100,023 —————
TV B kHx 863 101,037 860 101,040 ———
| Y 10 kH2 800 10 3,00 006 101,094 —_————
11V Hange '
0 v Ab Hz, 2 kHr 8,80 101019 9,77 010,23 — sy,
10 vV B kH 0.63 100,37 0,60 10 )0.40 ——
10 V. 10kH2 0,05 10109} 806 to 10.94 U
110 V Range ) :
100 vV 45 He, 2kH2 BB.O to 1OV 9 87 101023 ———
100 V 5 kHz 86,3 t0103,7 86,0 101040 ——
100 V 10 kH2 808 101093 80,6 to 1094 T
1100 V Range
700 V 46 Hz, 2 kHe GB6 1o b 582 N7 —
700 V 6 kH2 672 o228 669 to 730 ————
700 V 10 kHz 633 0 767 630 10770 [
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Hent parts, Table 6:3 Hsts parts in siphamerie opder o

Muodel 3476A

Sedplon V)

SECTION V)
REPLACEABLE PARTS

61, mmnn\unnnn,
62, This section contalns infarmation for oteng lc})lrrg»
their
reference desighmtors and idientes the descripiiog, -h‘r»
Part Nuimber of each Pan. together With any sppileahite
nudes, and provides the following:
o, Toral guaniiey Msed by 1he istrment (1Y eoluynn),

- The total quantlty oF a part Is piven the 15est tinle the part

- 65, To vhialn replacement

Vistest at the conelus

Imber appesss,

b Description of the part, (See st oF abipeviations in
Table 6+,) , .
e Typleal imanufaeirer of the part is o veadigh code,
(See Tuble 62 for st of manufacturers,)

dy Manufoeturer's park number,
63, Miscellaneous parts are lsied In Tuble 6.3 fullowing

their respeetive assemblies. Guneral miscellaneoiss parie me
up of Table 6.3,

54, GRDERING INFORMATION,

parts, address onder or pgujry

tu your local HevfettPackerd peield Office, (See Appendix

oA Tor Hsvoof oblee Joeutions) Wem'ty parts by thelr

e tetpPacknnd part pumbers, Sinde instroment model

aid pcrjnl nmbers,

6.6, NON-LISTED PARTS,

o7 Ter ool o part dhab 15 nob lisked, inelmle;

& fnstriment made) number,

I Instrument serial number,

¢, l)ysc:l'nhm o the part,

de Fonetion and Joeayhn of the pan,

B:8, PARTS CHANGES,

640, Companents which Jiave been chianged are s pnrked
by one of three symbols; Le,, 4, A with a letter wbieiips,
ety Ay 08 A With s mber mbserips, egy &), A A wiih
Wo subseript Indieates the component listed (s the prefesre)
nrlacemem for un entlier component, A A with a Jetter
whicHpr indicates o change which Is explaied In a wote nt
the botom of the page. A & with n pumber subseript s
cates the related ciange I disenssed in backdating (Seeton
VI, The mumber of the sabserips Indicares e number of
the change In backdanig which should be referred to.

6,50, PROPRIETARY PARTS,
o)1, Dems marked by o dopger (1) I e reference desips

nutor colunw are avallable only for repaly and service of
HewlettPackond instronents,

Tabis 6-1, Standard Abbraviatlons,

M H 1 et e oty NP
e bebrnesasnniennn e M HE s W) e peepnd b e P g I o e e
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Kevtion V) ' Made) M7ToA

Teahla 6:2, Coun List of Manbfaciuren,

Mir 2ip
o, Peretiption Athltep Loite
00121 | Atlen= ey Go Milwtukne, Wi By
MIBR [ Pyintiim Coip Whippahy, N nron
04713 | Mojnata Bemteonducior Provveis Phorhix, AR nBoo
070NB] Kelvin Elechie Co Vo Nuys, CA 0140)
DY268] Eabprhili Bem)eomiucine Div Mountain View, CA | 404D
OYNG | TAW ine Burllnginn Diy _ liunlnvmn IA B2G0) 1
107001 Comlng G Wk Elee Cimpit Div Nalelghy h‘c 2604
JABAB | Coming Claps Wiphs (Braidtoni} urnumn‘, PA 10)0)
210141 Nmiohal Semicnnitugtor G Banla Cigta, CA aBsony
HABG | Hewlob)-Packand o Earparate HO Ppln Alin, GA 04
BEHID | Eprogue Electile Cn Notih Adaimg, WA | 01247
FIABOE Buswman Mg Div nb Medpaw ~Edion €o | 5t Louk, MO maNy
18368 | Efectine Movive Mig o Int Willimantle, 6T onmn
0] Juhbpon £ F B Walnen, M Hons
70098 | Linwtusn Ine Des Pialnes, 1L 60016

&)
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© Model 24704

Bestion VI

SECTION VI
TROUBLESHOOTING AND

7, INTROBUGTION, |

B, This sectlon cogsas prelininaey ronbleshonsing ins
formation, prisied cineuit assembly exchige information,
wehematie nores and reference desipnatois, amd shemat)e
dragramis of the Multimeter aimd Pawer Supply eireiiiry.

Theze servicitg stricthns are for use hfv it
Jied serviee permnnel oy, Th sintd efeeirieal
shock or damage In the hrinimi, o ot
perforn any servfeing nther thah that contaiied
i the opersting istrietons wiless you ane
quaatifiend to o 5o,

73, PRELIMINARY TROUBLESHOOTING,

YPrYPTTIFYFT Y

ECAUTION

ADAAIIA AR

The hybriid clronits v the Mleiwerer ipap be
perinaently damaged by stathe dischane fhon
a hand or tout when the Miliimerer s disae
sembled, The pmocdires below mist be fob
owal i prevent posstble damage.

L Gronnd the hand wh tle disassemblivg et
warking on the Miltinete,, Condvetive wrisp
datids (»Iy:- Part No, 0097067900} are avail
able for this pirpose,

2 Attach the Multimerer COM ennfial 1o
*eartl ground, Towch oll tools o eanth grynd
fo remove statie charges before ising them on

s the Mitimerer,

3 Ve soldering fron with & gronmded ifp,

YT EFYYYY

"BCAUTION:

INYSURITNNN,

Wear elean cotton gloves when working on the
efrciit ‘boand, Contamination or fgerprings
" Wil reduce the accuraey of the Mulierer, Use
low flux content wlder php Part N,
8090:0512) when replachig contponen s, Do
ot permit traces of fliy 10 form o the elrenit
o boend, Qbserve prevautions sgoint stetle dis

- ehange, Do Hot wse flux remover,

www.valuetronics.com

CIRCUIT DIAGRAMS

74, Cheeks to epmine e Multimeter Is po-perly powered us
indicated by the decal an the alde wf the fistrmen,

%8, I 1he display INEies and Daiicaies near repo pe
pardless of the inpin u’lllliml cheek 1he appropriste Ml
meler Inpn pimtechion hise,

Vulis/Ohmw Inpur proteeiion fsat
HRAQSY)  Shp BN 104400
' Jaiefne N 31 208

Aps Inpat Bmmlhm figt
TAQSY) g YN 2) 10004
Hussmpn AGC ) » %
Lilefuse 3) 2,00 .5

T BF Enpn Powes are it a) * o, proceesd b0 disnpsemble
Hhe Multimerer os Follows:

e Disconpedt the power vurl,

b Remove the inpk, prorection Baies bocated hehind
Mie sding Bnput panel,

e Ploce ihe Muliimerer upaide down on o gronnded
wurk surface pmd renmve 1he two serews fram the oliom
cuver, :

do Remove the atiom cover,

¢, Connec » MIBper Jcmns the minps Ipht protection
fuse hotder amd seross the ohms i protection fuse

;;"'d"!p

j;cnunona

I 0 15 heeessary 1 handle the printend clrendt
aseebly, hold it by the power trnsformer and
the “tont panel switeh pshbutt . 1o apnid
Vo aination of the aisenbly,

Diseonnect the AC line cond befire checking v
replacing the AC fine fitse,

Tl



atellon VI
!

B e ihament divplay b nnn ilbimibake, check the
%l ey :

i e Paned

CHIBALSONY ol P Ko, M08

‘ Litle B 31500
i MDL 10

B, Comes) the 34704 TP W el pomm,

W Conteed e appraptiond ae Jine soliope is speciiled by
e i) decul pteschied 1o e Inshunient,

- [anwine )

T bt elevtrionl Minehy dn op ol the e
fine fine o the Tive wiltige foipers witen the
fpmment s phagred ine ae power,

10, Puwer Bupply Trouhheshoniing,

Thl Mepshe the de power sipply soltages ivfeienced 1
e srabog gownd veat pobnt (1P ¥ ), The de vlinerer
Pdiespbon an T2 4 0 ahmild e within te Junbis of S.58 1y
6.3 Ve, The e voltmetes insbleption st TP b ahanlif he
Wil e imbe o 392 1 oL O8 Ve, IF 1 hese vullages me
enptech i Mither pawer nepply ehecks aie nesesy,

TE e TR 6 and TP o8 volbiges e ot conedt,
ehesk e de vobiage ot e poshiive saningl of €15 This
yoltage shondd e wishin the Dinie of + 1510 # 28 Ve
pelative 10 71 N with Jess thon 2 valts peakonmpenks tipple,

T8, Verlly e e poower supply i et e s cunent it
GV T]ITA hf checking the valtape dpap avpns RS2 Thiv
voltage howld be Jess than 0,36 V g,

714, Dfsplw Trauhteshonting.

715, Mos problems Wil e display = 1y v be e
Joted by fions pane) nbservatiins, Nute the dis;\lu}* filure
sympions privr to Sronleslontimg this st ol the instae
ment, Display malfnciions can be comed by chol
Fallwpes 3 fonr myaby srens, Thewe ane: ‘

e The power sipply, | _

by The lighbemitting dimbe diaplay thS1),

o The avseclated dhsplay dijve trans.:< Q1 -Q ),
& The loghe in thé hybrid (1),

716, Powsr Eupply Varltication. The power sipply tesls
iy Prsagrapl) 7»"0 shonld e performed to wilfy that the
pawer spplles are Nanctioning propedy. Matfnetons in
the power unpply can result i Improper bigs of Q) - Q4
resulting In o defective display,

717, Dispiay Veriticasion, A guiek check will determine if

(>
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Ny wrmulm of e LED divplay (D51} ane defeciive, The
B I ing proweiiige shouh be ied;

i Monnendiily comneer the et of 1Y thimigh On
1o 0l s sb MV deat poins

b, Verry e e divplay s comphendy it o
Pkpstedd I Figine ], .

o I this ulhrlu)' I realipwdy the display v warthing
poopeily, When the displiay does mn hiticate property, php
el With thie pest pargpraph,

e EEE
I

Figura 7). Dhiplay Verltiestinn,

A0, Diplay  Driver Varltieation sl Tronhlashanting.
The display didvers ave divided o 1w ovps: the digh
deivers 3 O0 wd the wpnenb e 7 QB Therer
oy 1he Bies «iep b nmlhr\'hlmmlllp fhe dipliy ey b
o Heterndine 4 the \‘.uhlvm I spment relaeld o g e
Babesd, Dnige sormmal siperation 45 the some wpnent i oll
Nve seetions ks et TON" or BOEFF® pondnsomly, e
aswcibind seginent dpiver and bople shouhd be of thad, §1
e e iphs bs eblies MOR" up SOBEY comssly, the
wackabed dipt diser and ogie shouly he dieckel, A
Mot 0 wilk vame the eitire display o MOR,

719, Dlplay Logle Problems, T »thul it tha
copbials tne display is provided by NMOS Hybiid ) which
i nnn feld peplaceable, 1 the Maltimeter failope appens 1
e Sriceubde o L0, oeien to Parpaph 722 for A I

- osaetnbly replaceinent istetmn.

120, SCHEMATIC BIAGIANS,

Tt Figires 72 aud Y e echematic disphims of the
Mubvimeter and jts power sipply,

722, PRINTED CIRCUIT ASSEMBLY EXCHANGE,

T8, T prosice simshinum insiapient pafimmance oy
minbm eost, e Mudibserer is desfined aioimd an NMOS
bk tegrabed Cirenit (1) This Diybrd s Jis asso)s
abead diserete ehecipmie clienitry are repaitable only o e
PiewletdPackand  Mannfacioring  Divibon mshg - specinl
equipnent, An exehiange program has heen eetablished o
penmit Deld pepabe oF the Multbneter by eplacing the
emvine AL printed elhenft ossembly with o ferory iebuihy
nseinbly Chpe Part No, OM76:69510), This msembly §s
wariiesd o be folly aperational sed meet all Bsianen
speciieitions, For ondestog deiatls, contact e Hewlerg
Packand Sales ond Sspvjce Oftice neatest yo,




Made) 34704

7»2,4, Printed Slrenit Banrd Remova),

D5, Remove the AL palnted ehenly b mavnhly i
e Following pracedine:

b Dheomneet gower eond, pepove g e aml
hotmn et Deave the aliminum bt sl fastened

1o e I .

by Diwomnees positive and negative biitery wenminals,

¢ Hemave heat sink om0,

he Renmus war polycarbonate spaen,

e Remuve 3 PC hoand monmibnge serews - one o ench
Mde of the swhich maembly amb the other bwn I eacl
emper ab e buch wi' the PChnnl,

B Dk DS free P the nup aliedh,

b PARYIAL REFERENGE DESIGNATIONS ARE SHOWN,
PREF)X WITH ABSEMILY QR SUNASSEMDLY DEEIG
NATIONIS) OR NOTH FOR COMPLETE DESIGNATION,

. % COMPONENT VALUES ANE SHOWN AB FOLLOWS UN.
LEES OTHERWISE NOTED,
RESIBTANCE IN OHMS
CAPACITANCE Il MIENQFARADS
INDUCTANCE IN MILLIHENRYS

g, J_ DENOYES EARTH GROUND.
= USED FOR TERMINALE WITH NO LESS THAN A
v NO, 1B GAUGE WIHE CONNECTED DEYWEEN
TERMINAL AND EARTH GROUND TEAMINAL OR
AC POWER RECEPTACLE,

DENOTES GRDUND ON PRINTED CIRGUIT
ABSEMDLY, IPENMANENTLY CONNECTED TO
FRAME GROLND},

s
v

A,

DENOTES Ul Hyniip,
s

Ui PIN CONNEGTQH.
9,5

GENERAL SCHEMATIC NOTES

Seetinn Vi

ke Ling Bromsfomer TION o p bandle, IR ihe PO
wmse iy b oF K sgy sheld bisch Siean gl Iy Is g the
et s, The AL Avsembly will now sbide back wod vhem

of e taposhell,
!;EcnunoN}

Thamdbe phe PC assemhle by the thasssfimmer
10} and the prshbution switehes.

E::nnon}

AMM

T wfd possibhe damage 10 e PC assemhly,
o nop e phestic or hibble ek os o packing
mhaterial, e st chang paadieing
Meriols sl ws eonductive foumt (ohpe Part
N, 9220.1770),

B) e e e g DENOTES ABSEMBL Y.

6, W DENOTES GCREWDRIVER ADIVST.

7 M AVENAGE VALUE EHOWN, OPTIMUM VALUE BE.

\ LECTED AT FACTORY. THE VALUE OF THESE

: COMPONENTE MAY VANY FAOM ONE INSTHU.
MENT TO ANOYHER, THE METHOD OF BELECTING
THESE COMPONENTS 15 DESCRIBED IN BECTION V
OF THIE MANUAL,

B, \024 ) DENOTES WIRE COLOR: COLOR CODE AME A%
REGIBTOR COLOR CODE, FINST NUMBER DEN.
TIFIES BASE COLOR, BECOND NUMBER OEN.
TIFIES WIDER STRIP, THIRD NUMBER )DENTIFIES
NARROWER BTRIP, (e \$8), « WMITE, RED,
YELLOW.)

n, PC VOLTAGE LEVELE WERL ,.cABURED WITH
RESPECT TO CIRCUIT GROUND USING A DVM WiTH
10 MEGORM INPUT )MPEDANCE, THE VOLTAGE
LEVELS SHOWN ARE NOMINAL AND MAY VARY
FROM ONE INSTRUMENT TG ANOTHER DUE TO
CHANGE IN TRANSISTOR CHARACTERIGTICS. A
VARIATION OF 1 105 SHOULD BE ALLOWED,
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REFERENCE DESIGNATIONS
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NOTE 2 - ’ | - 1

BELOW 15 A TABLE OF CONNECTIONS FOR OPTIONAL AC
LINE VOLTAGES, | : ‘
MINEVOLTAGE  JUMPER WIRE CONNECTION
2 is
86 J06vin - IN  OMT IN IN  OUT
04 127 vols  IN  OUF OUT IN N : ,
190 - 250wits  QUF IN IN  OUF OUT .
208 - 250vols  OQUF IN  OUT OUF IN

Figure 7.3, Power Supply,
: DU

www.valuetronics.com i | | | - S



o Mode) 310 A Seetion VI

SECTION Vi

BACKDATING
B:1, INTRODUGYION, Tahle B2, Reapincenhle Papts.
By This section contalns backdating infmgtion which — [Tiwiennce Davignator | b Part o, Dechiption
adapis this manvad o instmments Wit serial numhy —— YT v —————
. . y : ity e
fower thain tlmt}s.m\m on We pithe page, Chang mc? °“‘*"'§“°E; ‘gg ”’r: b
‘ : Change AYCID 0169950 R
E 8-3. CHANGE SEQUENCE, Chanie AIC)? 0160605 02 pF
Chnnuelawm 01602606 A
B, Changes are Hated In the serinl pomber ander o, 1 e AICID
vecurred B the manufactize of tie Instpment, Mowever,in-— | £, MR Goa8 3162 BRI
adapbing this manual 1o an instrament with o partienlar Ay AVRI2 270570781 204 k1
serfnd pmber apply 1 chatges I reverse mpder, That s, A AVRI3 1870407 200 1
begin with the Tatest change and progress o thie earliest Change AV3AY 2000554 BOG 1
chatige spplying b tha serfal pumber, Table B Dty sl | Evange AlFiB0 076707263 R
segfal mambers to which ench change applies, Deléie A}REG <1163
! Changs 1206 0208 Heab filnk

i

Table B:1, Manual Backdating Changes,
' - Section VIL Change the component loeaior and sehematle

Instrument Berio) Namber | Make Manust Chian s | dlogrmms os n Figures B 5, 82 and B3,
153BA00YDN thiu )
. . 1635A02720
CHANGE I, : l

Section V., Replace Papographs  5-20(d), 5:26(b) and
5+27(¢) Wil the ollowing parsgraph,

0 IEs pot possible o adjust within this Jimir, remove
R49 and repear Step ¢} R4Y s phready been repoved, fi
may be pecessary to replage jt. :

b, BRI dues wot have sufficient rappe for this adjusts ! ' :
menty remove R0 and repent Step n, 37 R0 his thready
been removed, it may he necessary to replace i,

¢ Adjust R47 fora display of 1,000, 1f R45 does pit
Irave suficient pange, it may be necessiy to jemove RI9, If
R4 hus olready been remuoved, it iy be necessary to
replace it

Section VI, Change, delele, or add the Jip- pate numbers
and deseriptions of the rezincenble pans as sl in Table

] 4 4

‘ “ "
t
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Figure 8-1, Compuanent Laeator,

[41}

Section VI

B2
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NOTE 1

RED MAY HAVE BLEN CLIPPED OUT DURING FACTORY AD-
FUSTMENT, 1T MAY BE NECESSARY T0 INSTALL R4D 11 U6
I5 REPLACED AND THE + 6 POWER SUPPLY VOLTAGE CAN-
NOT BE ADJUSTIED LOW ENOUGH,

NOTE 2

BLLOW IS A TABLE OF CONNECTIONS TR OPTIONAL AC

LINE VOLTAGES.
LINE VOLTACE | JUMPER WIRE CONNEC F1ON ’
o 3
86 w $08 voliy INoour iy v our
. 104 - 127 iy N DUr our vy
0= 230wy OUr N IN O DUF OuT ;
208 - 256 volts aur N our our In
Lod — L o — ‘-ID L
[ R SUFRL :
%o _Al|65es-ston| !
!
i i
I
YP») uld'ﬁ Tlﬂr
! g | TPeBY — n
i HPow
LA e b EY
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e N,
B Arp .
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[m te} KiF, n teibamy)
! Ly Rar Yoy 508 L
i
<] et W e
(TE 2 ] ‘ ISl e
. . \ LA ] :EQK r ¥ '
! . R ! %
_ ARSI S 7 e 47}
yy  {SLE MOTE P FOR OTHEN OPLRATIONS) . oy ol Siron ,
5;{..'," e , n 4 »Jﬁ ISEE hOIL 1) s} UfJ [ :I-bl;'r”
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@ - KEZAMANUAL CHANGES

MODEL 2476A
MULTIMETER
Manual Part No, 03476-80001

B New or Reviead 1tam

CHANGE NO. 1 (PC 14080, 14080, 14110) spplles to
! sarlal numbera 1610A0B849 and greater.

Page 6-3/8.4, Table 6.3, Change the +hp- part numbers
and descriptions os shawn [n Tahie C5-1,

Tabls C541
Rel, Deslg. From To
AYR2 06UB.874B, ) K 6% 0BY).0006, 5K 1%
AIRA 07670440, 7.6 K 068831562, 14E0 ohm
AIRS3 | 06989058, ¥ ME% VW] DYE10060, ' MINUW
AVAGY DEB3-1016, 10K 0683-1026, 1 K

Page 7-5/7-8, Flgure 7>2. Change the value of A2 10 B K,
R4 1o 3480 in the chme current source, Ghonge A2%, 10
K to RAB1, | K ssociated with the MOF Substrate Vaitoge
Adjustment, v

0 CHANGE MO, 2 npplies tw saria} membars VEABADRI9T and groatey,

Page 83, Change -hp- part numberof C4to0121.0487,
gty 1, Capacltor-V TRMA-AIR 1.63,5 pF,

Paps 04, Change :hp- psrt number 03476.04701,
P.C.B. thrid Spncnr, qu 4»

Change +hp- part number 03478.00802 In Misc Parts
to 03476.00605 and add part number 7120-6287,
Lobal-Cawtion, aty 1,

Page 1818, Figura 7:2. Change the value of Cd te £.0-2,5 sF,
CHANGEND, 3 spplies (o netial numbars JRABAT 125 and gronier,

Ptm 1:2)1-3, Add 1o Tables -2 and 1-3 the following op-
tiom: i

M Optioh 008, 208-260, 64-88H1, 6VA, 30 mA
BX,

t ;
. 24 November 1980 Supplement A for 03476-30001
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