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Section 1

Introduction and Specifications

1-1. INTRQDUCTICN

SECTIONJ. ll&INTENANCE

This menusl covers servicing information for Fluke Provid |nformu|on from general

multimeter Models 83, 85, and 87. This service manual il and clean Y 1o detailed trouble-

will prove useful for tasks ranging from routine hooting and repair p | to the e 1 Jevel.

nance to troubleshooting amd repair, Specifl Troubleshooting and repair procedures rely closely on

theory of operation, calibraii incs, tesling and both the Theory of Operation presensed in Section 2 and
bleshooting pracedures, parts repl informa- the Sch ic Diagy shown in Section 5,

tion, and sch ic diag are provided

A meter under wartanty wilt be prompily repaired or

- replaced (at Fluke's option) and returned al ne cherge.

See the registralion card for warranty terms. H the
warranty has lapsed, the meter will be repaired and
retarned for a fixed fee. Contact the nearest Service
Cenier for information and prices. A list of U.S. and
imernational Service Centers is included at the end of
Section 4 of this manual.

1-2. ORGANIZATION OF THE SERVICE MANUAL
The following deseriptions Tor the varicus seclions serve
10 introduce the manuak.

SECTION 1, INTRODUCTION AND SPECIFICATIONS
Thss seclion describes both vse of the Seevice Mauuai and

jon of ial terminology (con i } to de-
smbe the mctet‘sclmuury Acomplete set of specificati

rppears st the end of this section,

SECTION 2.  THEORY OF OPERATION

‘This seciion first cwieporizes instroment circuilry inlo
functionai blocks. with a description of cach block’s role
in averatl operation. A detailed circuit deseripion is lhen

given foreach biock., These descriptions explore of
1o the component level and full ¥ sup port troubleshooling
and repair p d defined in S 3.

SECTION 4. LIST OF REPLACEABLE PARTS
Includes panis Kists for all standard assemblics. Informa-
tion on how and where 10 order pans is alse provided,

SECTION 5. SCHEMATIC DIAGRAMS

Includes schematic diagrams for all assemblies. A list of
ic definiticons js also included to aid in identifying

signal name abbreviations.

1-3. CONVENTIONS
Fheougheut ihe manual, certain notational conventions
are used. A summary of these conventions Tollows;

®  Instruraent Relerence

When the di Lo invol ! i

of the Fluke 80 Series mubtimersrs, the term
mullimeser is used, and the model number is
not used. Where e dilfer g mode):
further idenlification is made by model number
{Model B), 85, or ¥7). ’

®  Prinied Circuit Assembly

The 1erm pea is used (o represent & primed
circuit board and its auached paris.
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1.2

Signal Logic Polarity

Signal names [oflowed by a - are active {or
asseried) law, Signals not so marked are active
high.

Circwit Nodes

Individual pins or 1ions Gn acomp
arc specified with a dash (-} foliowing the

[ t reference desig: . For example,
pin §9 of 130 would be 1730-19.

User Nenation

Generally, butlons Lo be pressed, function
positions to selecl, inpul terminals 1o use, and

dispiay noiation vo be read are presenied inthis
manual a5 they are seen on the multimeter,
However, oie button on the Mode) $3/35 and
two bultons on the Madel 87 use no lerminaogy
and are identified by color (blue or yellow) in
this manual,

Special terms (mnemonics) used intext deserip-
tions of mullimeler circuitty correspond 19
teems used on the schematic diagrams in Section
5

1-4. SPECIFICATIONS

Specifications for Models 83 and 85 sre presented in
‘Table |-1. Model 87 specifications are presented in Table
2-2,

80 Saries Service
Tabie 1-1. Specifications, Modsls 83 and 85
EUNCTION | RAMGE [HESOLUTION ACCURACY'™
¥ E0Hzto 80 Hx 45Heto 1 kHz 1 KHz + S KHZ
(Fukg 83) | 400.0my | O1mv. +H1.0% + 4) H{1.5% + 4) H20% + 4}
4,000V 0.001¥ £{1.0%+3) H15%+ 3 H20% +3)
40,00V oy H10%+ 3 H1.5%+3) H2.0% +3)
4000V 0.1V H1.0% + 3) Hi5%+ D H2ZO%+ B
1000V . w H1.0% +3) H25%+3) H28% + 3)
v SOHztoBOMHz | 4SHzio TkHz | 1kHt-Skiz | Skitto 20k
{(Flolw 85) | a00.0m¥ | DImv HOE% + 4) Hiohed) | 2H20%+ 4 H3.0% + 4)
4,000V 0001V H05%+2) {1.0% + Z) H20% + 2) $4.0% + 4)
40,00V amv HO5% +2) *1.0%+2) H20% + 2) HeO% + 4)
. 400,07 oV HO5%+2) H10%+ 2) H20% +2) H4.0% » &)
1 - -| 10008 1V +H0.5% + 2) H2O0%+2) H20% + ) unspecified
v Fiuke 63 Fluke 55
4,000V 000V H0.3% + 1) HOA% ¢ 1)
40.00¢ 0.01¥ H0.3% + 1) HO1% + 1)
400V o1V HO5% + 1) H0.5% + 1)
1000V 1" H0A% 4 1) . 0% + 1)
v 4000mV | O1my | HOX% + ) $H0.1% + 1)
n 4000 0.0 $H0.4% + 1) He2% + 1)
4.000 k01 0.001 k2 +H04% + 1) HO.2% + 1)
40,00 k2 0.01 k2 HO4% + 1} HOZ% + 1)
400.0 k2 0.1 ki DA% + 1) HO2% + 1)
4000 M | 0.001 MQ H0A% + 1) HO.2% 4 1)
400000 | 0.01 MO C 1%+ H1%+ W
nS} 40.00 nS 0.01 05 (1% +10) H1% + 10)

TYPICAL 6“"5 SHORAT CIRCWNT CURRENT

Rangs

00

Ak 40k

400% am 40M

Cument 70O pA

170pA° 20uA

2pA 2ZpA 2 A

1 Accuracy is given 48 2({% of readmy) + f
0%, for a paviad of one yess alter

L

of fuast signikcent digiisl) of 18* C to 28°C volht rolative Puminity up {0

AL e AL

the rms valie Of & $i08 witvs input,

" Bwkow & reading of 200 counts, add 19 dgits.

P \ ing, and cab o

1-3
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Table 1.1, Specilications, Models B3 and 85 [cont)

FUNCTION RANGE RESOLUTION ACCURACY?
Capacitance 500 nF 001 nf 1% + 3}
0:0500 LF 0.0001 pF 1% + 3}
0.500 oF 0.007 uF H1% +3)
5,00 4F 0.01 pf H1% +9)
Dioda Test 3000v 0.001V £+ 1)
FUNCTION RANGE RESOLUTION ACCURACY BURDEN VOLTAGE
Fluks 83 Fiuks 85 TYPICAL
~ 10,00 mA 001 mA H12% 420 | 108% 2 16 mV/ma
(45 Kz to 2 ¥Hz | 4000 mA 01 ma H12% 420 | HOM% e 18 MVimA
4000 mA 1 ma H12% 2 | HOS%+ 2" 0.03 W/A
100047 001A HI2% 2 | HOB%+2) 0.03 V/&
- 40.00 mA 001 ma 204%+2) | +02%+2) | 16 mV/ma
400.0 A 0.1 mA EOA% B | R02%+2) 16 mv/mA
4000 mA 1 mA 204% ¢ 2 | 02+ 2 003 V/A
10.004 0.01A HOAM Y ] HOD+ D) 008 V7A
P 4000 pA oy uh H#12%+2 | HOS%+2) [ 100 pVia
(45 Hz to 2 kHz} 4000 ph i opA H1L2%+ 2 HOE% + 29 100 WV pb,
wh 400.0 wh 0 ph H04% + 3} HO2% + 3y 100 GV/uA
4000 yh 1 Xi04%+2) | x02%s2) 100 2Nk,
FUNCTION RANGE RESOLUTION ACCURACY
Frequency 14399 004 Hr +(0.005% + 1)
05 Hz to 200 kHz, | 19999 0.1 Hz H(D.005% » 1)
pulse: width 19999 kHz 0001 kHz £{0.005% + 1}
52 um) 9999 kHz 001 KHx +0.004% » 1}
200 kHz Unepecilied

0.1 kHz

F W Al capBoROr OF Daer GEng Pl ok 10 5ern reaidiesl
3 FOA conmnucus. 204 ior XF ascondy masEam

6 For circuits < 0.34 short cirowt, G0V for high snerdy Circuits,

80 Series Service
Tabls 1-1. Spectfications, Modsls &3 and 85 (canl)
FREQUENCY COUNTER SENSITIVITY AND TRIGGER LEVEL
o e
- I APPROXIMAYE TRIGGER LEVEL
Maximum ':c;:‘utmbt : {OC VOLTAGE FUNCTION)
ST0X Rangs or || 8 Hze20 Kz 0.5 Hr-200 kHz
1000V} :
400 my de 70 m¥ (1o 400 Hz) 10 mY o 400 H) 40 my
400 mv ac 150 mV 150 my -
ay 0.av Lid 1.7V
v awv ™ ay
H00V 30v TOV {40 kHZ) L0V
1000V 300V TOOV {4 kHz} 400V
Buty Cycie Ot to 99.5% 0.5 Hz to 200 kHz, pulse width =2 us)
ACGUracy: Within 2(0.05% pes kHz + 0.1%) of full scale for a 5V logic family
Input &n v 4Y de range,
Within £ {0.06 x Voltage Range./ Inpul Vohage) X 100%) of full scale
for $ing wava inputs on ac vollage ranges.
OVERLOAD HPUT - COMMON MODE NORMAL MODE
FUNCTION PROTECTION? WMPEDANCE REJECTION RATIO REJECTION RATIO
. {vomingl) {1 kO unbalance)
v 1000V rms 10 MO100 pF >120 dB at de. 60 dB at
50 Hr or 60 Hz 50 Hz of 80 Hz
=2 1000V rms 0 MO<100 pF >120 4B at dc, >60 48 at
50 Hz or €0 Hz 59 Hz or 60 Hz
['] 1000V rms 10 M{X<100 pF >60 dB, dec to 60 Hr
’ (ac-coupted;
0 OPEN CIRCUIT FULL SCALE YOLTAGE JSHORT CIRCUNT
TEST VOLTAGE CURRENY
Yo 4.0 M{} 40 M or 08
1000V ringt < 1.3V 8¢ 450 my de. < 1.3V do L)
Diode Test 1000V rms¢ <38V dc 3000 dc 1.0 mA iypical
5 107 ¥ Hz max

t-5-




i B0 Series Service 80 Seriea Service
' Table 1.2, SpeciRcations, Modal 37
Table 11, Specificakions, Models 83 and 85 {cont}
* [runcTion| ranGe | RESOLUTION ACCURACY T
I kHzwShkHe | B 1o
NOMINAL ACCURACY : - EOHzto6OHz |45Hzto1 KMz | 1 oo B
AESPONSE {5% te 100% of range} v 4000mv| o.1mv H0.7% + 4) H1.0% + 4) H2.0% + 4) H2.0% + 20}
4,000V 0.001V HOT% +2) ${1.0% + 4) H20% + 4) £{2.0% + 20}
L MAX 100 ms o 0% Spachled sccurscy +12 dighe for changee >200 ma in duration (40 dighs 40,00V Q0 HOTY% + 2) H1.0% + 4 HZ% + 4} H2.0% + 20}
Recording i AG whh bespar an) 400.0V 0V H0.7% +2) H{1.0% +4 HO% ) | 220%+ 20
1s Sams as speciiied y tor changas =2 de In duration (£40 digits 1000V 1v HoT% + 2 H1.0%+ 4" +(2.0% + 4F uspacified
in AC with baeper on) "v 4,000V D.0MHY HE1% + 1)
. 40,00V 0.0y HOA% + 1)
! #00.0V oV H0.4% + 1}
' ' 1000V w +H0.1% + 1)
1 = WO0mV| 0.t m¥ HO1% + 1)
MAXIMUM VOLTAGE SETWEEN ANY
: _ FUSE PROTECTION TERMINAL AND EARTH GROUMND a 000G | 098 . HOZ%+ 1)
: 4000 k(2 0001 kQ +0.2% + 1)
: A Or A 1A 600V FASY Fuse 1000 Volis 000K | 0 KD H0.2% + 1)
A 15A GO0V FAST Fuse 400.0 k) 0.1 k3 H0.2% + 1)
i 4,000 MG 0.061 MY #(0.2% + 1)
) . | 40,00 Wi 0.01 MY Hi% + 3)
Diaplay [Ngital: 4000 counts, updales 4/3ac . HE {n5) 20.00 5 00108 - H1%+10)
: Analog: 43 segments, updates 40/sec ’
Frequency: 19.993 counls, updates 3/7sec @ > 10 Hz FUNCTION RANGE RESOLUTION ACCURACY?
Oparabing Temperature -20°C 10-55°C CapacHsnce 5.00 nf 001 n¥ Hi1% +3)
Storage Temparstne -40°C 10 60°C 0.0500 #F 00001 &F H1% +3)
: " ° 0.500 pF 0.001 pF H1% + %
Tamperature Cosiicient 0.05 x (specilied accuracy)/*C {<18°C or >25°Ch 5.00 uf O _uf H1% +3)
Elsciromagnatic Compallbitity  In an RF fisld of 1 ¥/m on all ranges and functions: Dicde Test 3000V 0001V £{2% + 1)
Totnl A y = Speciisr A ¥ + 0,5% of range, —_— I BURDEN VOLTAGE
Pariormance sbove 1 Vim ia not specilied. FUNCTION’ RANGE RESOLUTION ACCURACY TYOICAL
“ L L]
Relative Homidity 0% 1o D0Bb (0 E 1o 3% ?} - 40,00 mA 0.01 mA +{1.0% + 2) 16 MV rmA
0% to 70% (3G 1o 55°C) (5 Hz 0 2 kHy | 4000 mA 0.1 mA H1.0% + 2 18 mv/mA
. Battery Type SV, NEDA 1604 or §F22 or O06F 2000 mA 1 ma +1.0% +2) 003 VIA
Ballery Lile 500 hes typical with athaline 16.004" 0.01A H1.0% + 2) 003 VA
Shock, Vibration Per MIL-T-28800 tor a Class 2 Ingtrutment "': - 40.00 mA 0.0% mA 029 + 2) 1.6 mV/mA
4 400.0 mA 0.1 ma 1(02% 4 2) 1.6 mv/mA
Size {HxWal) 125 0n x 341 in % 735 in {31 om x 8.6 cm x 186 cm) 4000 ma 1 MA +{0.2% + 2) 003 VA
With Holster and Fisx-Siand: 206in x 3B5 in 2 7.93 in {52 cm x ©.6 ¢cm x 20.1 cm) 10.004" 0MA H0.2% + 2) 003 VA
Weoigi 12.5 oz {355¢)
Will Holsler and Fiex-Siand; 22, 4 TYPICAL QHMS SHORT CIRCINT CURRENT
. ~Standi 220 ot (6249) Fange 400 * Ak 400K AM 40
Salte i P I .
: ty Designed lo Protection Class Il per fEC 348, I5A-DSE2, and UL1244 Currem 700 ph HopA  20pA 2uA 2pA ZuA
; .
i
E ] wuwnsﬂxdww«urwwxfrcnara-:ﬁnmmmmvmmmn-wdg-wm:
. . o o ""-l'w—;dw"“' A se. 3¢ ha¥ ocule_F. o
. Jorms acki /2% Bkt x 2% Fof et for & cragt factee up i 3,
2 Poliw 1Y% 07 rinDe, £04 6 .
T A W e Capanior oF beiter Iaing Ristive modky ko JeTo oo,
4 TOA contituoc, XU ke N Seconds MKl

h -7
16
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Table 4-2. Spacifications, Model 87 [cont) - Table 1-2.  Specillcalions, Model §7 (cont)
; BURDEN VOLTAGE OVERLOAD INPUT COMMON MODE WORMAL MAODE
FUNCYION RANGE RESOLUTION ACCURACY TYPICAL FUNCTION PROTECTION! IMPECANGE REJECTION RAYIO | REJECTION
ok 4000 pA 01 pA 0%+ 2 100 A A ’ _ {nominat) {1 k) unbalance}
: {45 HZ 10 2 kHE) | 400D pA 1k £(1.0% + 2) 100 1V 1A ¥ 1000 rms 10 MII<100 pF 120 dB at de, 60 dB &l
ik 400.0 A 04 A HO2%+ 3 160 V1A 50 Hz or 60 Hz 50 H or §0 Mz
=
4600 A — D, e WY rins 10 MO00 pF =120 g8 at de, >60 dB8 a
£ £ H02% 2 1R wliph 50 Hz or 60 Hz 50 Hz or 50 Hz
FUNCTION RANGE RESOLUTION ACCURACY 7 1000¥ 1ms 10 MOI00 pf >60 dB. d¢ lo 60 Hz
(ac-couphed)
Frequency 199.99 00 Hz +[0.005% + 1)
05 Hz 1© 200 kMz, | 19999 0.1 Hz 1IO005% » 1) . OPEN CIRCUIT FULL SCALE VOLTAGE SHORT CIRCUIT
putse width 19999 kHy 0001 KHz +I0.005% + ¥ TEST VOLTAGE CURRENT
>2 ps 199.99 KHz 001 kHz 1(0.005% + 1) To 4.0 MDY 4 N0 ar nd
>200 kHz 01 kHz Unspecified 0 W00V rms? <13V do <450 mV dc <13V de <500 A
Dicds Test 1000V rona ¥ <39V de 3,000V d 10 mA typlcat

FREQUENCY COUNTER SENSITIVITY AND TRIGGER LEVEL

MINIMUM SENSITIVITY .
o sersomuare haceneve, . (%10 100k of 0
1]
juproigAdinguinid SERTELTTN 0.5 Hz-200 kHz i Ax | 190 ™8 to80% Specilled sccuracy £12 dighs lor changes 200 mé In duration
. 1600%) {DG Funclicne)
: Recordl
. 400 MV dc 70 mV (1o 400 HZ) 70 mV {to 400 H2) 40 mv ™M 120 me io 60% Spacified acturacy 340 digits tor changes =350 ms and Inpuls >25% of
. 400 mV ac 150 my 150 mv - i ] {ALC Functions) range.
! W o3v Al 13V i ' 15 Same as speciied accuracy for changes >2 seconds in duration
el ¥ v pid 1ms Soaciled actitrey £40 dighe lor changes >1 e in durallon. {5+00 dighs
: 0¥ TOV {<140 kH1} a0y : typical kof MV, 400 A 6,40 MA 00, 400 mA d¢),
1000V 300V 700V (14 kHz) a00v
Duty Cycle Q.0 to 99.9% 0.5 Hz to 200 kHz, palse width >2 ) MAXIMUM YOLTAGE BETWEEN ANY
FUSE PROTECTION : ERMINAL EARTH GROU
Accuracy: Within :{0.05% par kHz + 0.1%} of full acala for 8 5V Jogic tamily TERMINAL AND EARTH ND
ing4d on the 4V de range. 1. mAoruA A 600V FAST Fuse 10400 Voits
Within £({0.08 x Voltage Range/Inpau Voltage} x 1008) of - A 154 60OV FASY Fuse

full scale for sine wave inpuls on ac voltage ranges.

& 10V Hr max
7 Foi cnowds - §34& shorl cxrcul, B0V Tgr hugh engrgy ¢icints

-8 ’ : 1.9
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Table 1-2. Spaciicalions, Mods 8T |coni}

Opuraling Temparaiure
Sterage Temparalure
Temparsidre Coeflicient
Aslatllve Humidlly

Electromagnatic Compatibliny

Batlery Type

Balary Lite

Bhoch, Vibra¥en

Sﬁe fHxWaL)

Wit Holaler and Flex-Stand:
Welght

Wiih Holetar and Flex-Stand:
Salely

Digital: 4000 couts, updates 4738

19,995 counts (4 %-digit model, updales 5 /sec
Anzlog: 4 x 32 ts jequivalent 10 128), updsies 40/sac
Frequency. 19999 counts, updates 3/sec @ > 10 Hz
Backlight: On for 68 seconds when selecigd.
-20°C 10 55°C

-40°C 1o 66°C

0.05 x (spechied acouracyl°C [<18°C or =-26°C)
0% 1o 80% (0°C 10 35°C)
0% to 70% {35°C 10 55°C)

In an AF fsld of 1 ¥m on al ranges and lunctions:
Total A ¥ = Spaciliad A ¥ +0.5% of mnge.
Pasrfarrnance abova 1 Yim i rot speciied.

9V, NEDA 1804 or 6F22 or O0EP

400 hrs typical with alkaline

Pa¢ MIL-T-28600 for & Class 2 Instrument

1.25 in 1 341 in x 735 in (3t cm x 86 ¢m x 1BS cm)

206 in x 386 in 4 793w (52 cm 2 9.8 cm 1 200 ¢m)

125 oz (355q)

220 o (6240}

Designed 10 Protection Class Il per IEC 348, 1SA-DSA2, and LL1244

21, INTRODUCTION

This scction describes 1he {heory of operation for the
Fiuke £3. Fluke 35, and Fluke 37, Unlese otherwise
specificd, the descriptions apply to ali theee instruments.

Functional block descriptions present an initial overview
ol cireuit operauou Detoiled cireuit descripiions then
onver the mnjor cm:unl funclionl in more detail. For

ailnd z are included in

Scc'lwn 5

2-2. FUNCTIONAL BLOCK DESCRIPTION

Refer to Figure 2-1 for a block diagram of the Fluke 80
Series Muitimeters. The instrument is partitioned into
anajog and digital sections. The integrated multimerer
chip (U4} performs both analog and digita) functions.
Also. note that the Fiuke 87 incorporaies additional
analog circuits,

Section 2
Theory of Operation

2-3. DETAILED CIRCUIT DESCRIPTION

Each of the functional blocks in Figure 2- is discussed in
greater detail in the following paragraphs. The schematic
diagrams located at the end of this manual can be
consulied Tor details not portrayed in the figures in this
qection.

2-4, Input Overlosd Proleciion

Qverload protection for the V-4 input is provided by
a network of two metsl-oxide varistory (RY) and BY2),
theee current-limiting resistoes (R1, R2, and RT1), and
spark gap EL The | k), 2W fusible resistor R apens
when an cxmmely high energy signal is present. Thema
istor RTI rises to a high imped: during 8 i
voltage overload in the mlhwhs de, ohms, or diode 1es1
mode. A voltage clamp network is formed by transistors
Q1. Q2, and Q6, diodes CR7 and CRS, and resistor RSE.
During ohms snd diode icst overloads, this clamp circuit
limits the overload current to U4 at 10 mA. Power supply

‘The anatog section of U4 ins the ajd o
active filler, ac converier (for Models 33 and 85)
frequency comparator, analog signal routing, range switch-
ing, and power supply functions.

The digital logic poriion of U4 provides the stale machine
for synchronous afd converier control and the 16-bit
counter used for a/d converter counts and {requency
measuremess. Also, the digital logic section contains bus
und immupl control cumm (1o facilitate 1he micro-

p face) and registers for analog switchdrive.

The micr ion of U4 |

fu nmons.formats data for the display, drives the display,

and controls most analog and digital fogic functions. The

mode switch push bultons initiate vavious operating

modes for the microcomputer. Qutput from the micro-
can be p 4 visually on the liguid crystal

‘display (LCD) and pudibly on the beeper.

lation and system op is maintained during any
of these ovetloads,

Qvetioad protection for the mA pA input is provided
by Fi, rated at 1A/600V. The A input is protecied by
F2, rated at | 3A 600V, In addition, the microamp shunt
resistors (R4 and R43) arc prolected from overload
curremis below the FI (using level by the U and CR1
diode network.

The 83/85/87 Input-Alen feature provides a beeper
warning signal when an input jack is connecied o a
current input and a non-current funclion is selecied with
the rotary switch. The meter detects the presence of an
inpus connection by using spht jacks atthe mA uA and
A inputs, One side of the jack is connecied 10 an
overload protection resistor (R7 for mA pA . R10 for
A }. Inturn, R7 and R10 are connected to U4 sense lines
A4 and APS5 (pins 89 and B8), Resistors R and R48

2-1
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THGITAL SECTION

ANALOG SECTION

= e e e e —— e e— —y

BEEPER
[ei]
ENSPLAY

CRYSTAL
CLOCK

€D MUL

|
I
i
|
I
|
|
I
|
|
|

REF.
VOLTAGE
(1]
ANALDG
lllJ

Jm—
—)

1 v MINMAX
OF AMPS.
187 ONLY)

SIGNAL

CONDIFIONMNG

TRAMS A
GCOHVERTER
87 ONLY)

ROTARY XNOB
SWTCH WARER

Figure 2.3, Overall Functional Block Diagram

provide ¥dd puld up for AP4, and RID is the pull up

resistor (ar APS, When a connection is made sl mA A
or A, the sense side of the jack is pulled 10 COM. This

ondition s detected and parcd with the selected
function by U4, If a conllict exists, the beeper warning is
activated,

2-5. Rolary Knoh SBwitch and Polentiomster

Inpact signals are rowled (rom the overioad prolection
circuiis 1o a douhle-sidod swilch wafler, which provides
the y switching 10 iropl the vurinus signal
conditioning. The uuu.' di is
attached 10 the associaled rotary swllch shaft Aftee tura
on, or 4 knob position change, U4 performs a voltage
Tatio o this i to determing the
new function,

2-8. Input Signal Conditioning Circulls
Each input signat is muted through signal conditioning
itry before U4, Input signals received
through the V- mput are routed through Zb, a
precision resistor netwoark. This input divider nevwerk
provides precise lnpu'l sealing For the various vollage
ranges and preci i for the chems and
capucilance  functions. The capacitors in parallel with the
various resistors in Z1 are wsed for high frequency

i 80 Series Service

Jaof Z1). the internat switch resistance adds 1o the 9.996
M{] resisior, muking [or 4 circuil 10181 of 10 ML)

" 2-8. OHMS

In the 400 ohm zange 1he internal switches cannecl the
9.996 M1 cesistor (pin 2 of Zi) vo the 1.0007 ki) resistor
tpin fof 21 contacts 5 und 3 of $] connect the remaining
ends 10 of ¢hese resistors, making a reference resistor of ¢
k{Y. Aguin; Lhe 4 kf)internal switch resistance adds (o the
9.99% Mﬁ‘f

The source viltuge is connected internully st both APVH
and APV4 of LM, The current is rouied through the
1.0001 kL) und 9.9%6 ML resi into 5] at 3
ard 5, o1 of S| w1 contuct 4, through R 1 and RTY, out the
Vi2-»- input, through the unknown resistance, and back
10 COM, The same current flows threugh the unknown

ard the reft resistor. The voltage dropped
acruss The unkaown resistance is sensed [rom the VO
input juck through R2 and Sk {cenmacts H and 12)10 API
of U4,

The Af D senses the voltuge drop scross the 1K reference
resisior through the low (AP2 of U4 through REY) and
high {M’\:’O and APY4} points. These iwo voltages are
used by the A/l Converter o perform a ratiometric

compensation.

‘The input divider is used in two modes. In volts funclions,
aseries mode is used 10 provide four divider ratios. Inthe
ohms [unclion, 4 paraliel mode provides five reference
resistors. During the following discussion, refer to the
schematic and signal flow diagrams in Section 5,

2-7. VOLTS
tn Volts Functions, signal fiow for input divider Z1 begins

‘with the unknown volitage at the ViI-# inpui, which is

connected Lo the high end of the 9.9%6 M1 resistor {pin 1
of Z1} through RL and RTI, En AC vohs, C1 is alsa
connected in series. 1n DC valis, C1 is shored by 81
{contacts 3 and 4), Iniernal switches connect the 9.996
M1t and 1.101) M{Y resistors (pin 2 Lo pin 3 of ZI). The
low end of the L1116 MAY eesistor (pin 7 of Z1) is
connected to COM through S| contacis 1 and 2, producing
the divide-by-10 ratio used in the 400 mV ac, 4V ac, and
4V de ranges.

For the 40¥ ra nge, internul switches connect a 101.01 ki}
resisior 10 provide a divide-by-100 ratin. kn the 400V
range, 10,01 kLY is used for a divide-by- 1100 ratio. And a
000 ki) resistor is used in the LOUOV range 10 provide a
divide-by- 10000 ratic.

The internat switch resistance connecting the LI ET1 M5
and 9.996 M) with the other resistors is approximately 4
kil: Since the Af D senses the voltage al APV of U4 {pin

Forthe 4 i¢1 sange. the 10.010 ki}rexisior used in parafle]
with the 2.9%6 MI resistor forms a 10 ki) refercace
tesistor. In the 40 kSt range, 101.01 k€} and 9.996 M{2
form a t00 kit eeference cesistor. And inthe 400 ki) range,
LIT1L MEL and 990 M1} provide a | MIY reference
vesistor, The 4 MA1 and 40 M use only the 9.996 M

ICSISIDI“ 1

2-9.  Andlog Section ol Inlagrated Multimeter 1C (U4)
The analog-to-digital converter. autovange switching,
frequency comparator, und most of the vemaining analog
cireuitry are contained in the anatog section of Ud.
Peripherals to this U4 analog section inchude the crystal
clock, the sysiem relerence voliage, and some Glier and
amplificr vesistors and capacitors. Included in the Fluke
87 onlyis & peripheral | ms MIN/ MAX circuit and a true
ms tmot-mcan-&quare) ac-10-dc CoRverer.

An,alos-to -digital ¢ ion is Yished within U4
using llle, dual-rate, dual-slope wid convener circuit
shown in Figure 2-2. For most nxeusurements, the basic

“&fd rare cycle lasis 25 ms, for 40 measurementi-pes

second. Al singhe conversion sl this rate is called a minos
cycle sample. Each minoe cycle sample is used to
provide 4 updates-per-second for the fast response bar
graph dnsplay. fast MIN/MAX recording, and fast
aulofanging.

Eight minor cyele samples are necessary 10 accumulate
data for dlsplaymg a full-resolution (4000 count full seate)

2.2
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meastrement on ibe digital dlsplay A &0 ms tozero

Capaci to 5.0 pF are made by

phase occurs [oliowing every eight
Therafore. each dlgltal dusplay update requu'es 2&0 ms,

P B ¥

Basic afd conversion elements and wavelorms are ilus-
traled in Figure 2-2, As this ligore shows, a residual
charge is retained by the integrator capacitor due 1o the
overshoot past the true-zero base line, In the abscnce of
B8R autozero phase, thw rasidual charge would normally
produce & signifiennt error In the samplo taken next,
However, & digiial slgarithm ellminates the error and
necounts for the residual as it propagares through all cight
samples.

Basic timing (or Lbe a/d converier is defined as a series of
cight integrate read cycles, followed by a 40 ms autozero
phast. However, the 40 M), capacitance, overload
recavery, autoranging, Touch-Hold, 100 ms Min/ Max, |
ms Min/ Max (Fluke 87 anly), end rotsry knob potentio-
meter modes all require variations from the basic timing.

ing the charge required 10 change the voltag
BCross the unknown capacitor from zero 10 the sysiem
This technique is referred to as a
balhstic ype ot‘ 1he ¢ of which are
shown in Figore 2-3. The unknown capacitor is fully
charged from zero during the a/d converter integrate
cycle. The signal inwegrared by the ajd converier con-
slituies the voliage drop across one o more precision
resistors {Z1). The reference voltage ix the de-integration
signal for the afd. Cx is discharged during de-mlcgnlc
hold, &nd The e
display value from the lsched coum. which is pmpor
tional to the unknown capnciunce Capacitance mode

uses two samples per display upd

F (3

Avoliage P with micr P
offsets, is used for both signal detection in freqwency and
duty cycle modes and threshold detection in continuity
mode. In {requency and duty cycle modes, digital pulses
from the voltage comparalor are routed 1o the Lébit
COUNLER,

REFERENGE
VOLTAGE
INBUT FOR
DEINTEGRATION
v | AEFERENCE  PROTECTION
AESISTORS nsstslroas
N ”
Z1
ATOD
CONVERTER | INPUT FOR
INTEGRATION LNKNOWN Cx
" CAPACITOR
°°|"T?°" [ INTEGRATE
ATOD
I
swemacne |
INFEGRAFE

Figurs 2.3, Capaciiance Measursment Elemanis
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. 210, Digital Saction of Integiated Mullimeter IC
{ua)
Digital circuitry in U4 {excluding the mi puter} is

partitioned imo five funciional blocks, asshown in Figure
2.4,

# A bus comrol cell performs address decoding
and manages selective power down, splic jack
sense, and Sow bawtery signals.

®  The interrupt control cel] manages and multi-
plexes four interrupls 1o the microcompuiter.

The microcomputer/digital logic inerface conslsts of
bath RAM that has besn mapped into the digitak logic
and an interrupt line back 1o the microcomputer. The
four interrupts are maskable, readable, and resetinble.
Note that the microcomputer runs on its own RC clock at
a lrequency of 525 to 860 kHz and is asynchronous from
the crystal clock.

The microcomputer exercises direct conirol over the
ranging and signal rouing analog swilches. A specific
word is written 1o 1he switch drive register for cach
function/range sclection, In sl ing (delauit) mode,

These intervupls are for [6-bit and 8-bit
carrics and voltage comparator transitions.

® A d8-bit write-only register Jatches microcom-
puter data for analog switch drive.

the mice p determines the correct range based on
the inpui. In addition, for autoranging during voltags,
ohms, or turrenl measurements, the active filter fast
mode is enabled lor quick response. In frequency oF duty
cycle mode, pushing the range bulton causes a range
change in the primary function {volts, amps, etc.) that

* A 16-biL {with parallel prefoad and may change the sensitivity or offset.
lateh registers) is used as a read coumer forafd
conversionsand as a puls forfreq The micr P

and duty-cycle measurements.

*  The afd converier is controtled by a 4-bil state
maghine wirh output decoding ROM.

Figure 23 is a block diagram of frequency counter
p Forirey and duty cycle measurements,
the H6-bil in the digital section of Ud is partitioned
inlo two B-bit counters. Each of these counters is then
extended 1o 20 bits using mictocomputer software and
hardwarce. The gating logic controls the stant and stop of
each reading. kn frequency mode, signal A is the unknown
[requency, and signal B is the crysial clock signal. Afler
encugh counts have been accumulated in each 2-bit
regisies, the micr [ leut the unk n
frequency from the ralio of the cownter values.

In making a duly cycic measurement, signat A (Figure
2-5)is again 1the unknown signal, but signal Bis the logical
AND of the unknown and reference signals. As with
{requency the mi f Is the
start and stop of a measurement cycle via the gating logic.
The ratio of 1he counter vatues yields the duty cycle value.

2-11.  Microcomputsr Conlrol

A 4-bil microcomputer, integraied within U4, controls
the various instesement functions and drives the display.
Af Drconverier and countee measureiments are controlled
via the microcomputer interface lines shown in Figure
2-4. Minf Max, Touch-told, and REL (retative} modes
involve additional datu pr ing by the micr p

10 generate the display vatue.

2-6

se1s the requited afd converter
mode, which determines the on-chip analtog signal ports
10 be used for the invegrate and de-integrate signals. The
microcomputer 8lso selecks one of the three availabl gain
resistors in Z1 for imegraie and de-integrate, All vohiage
and cureent conversions use either 8 400 mY or a 40 mV
full scale mode. Other modes are wsed for ohms, hiohms,
40 M11, nS, and cepacitance, Since the af d state machine
timing is under direct software conirol, a mode invoked in
anather fenction or range can use different timing.

B
r

¥ are also cootralled by the
microcomputer section of U4. The microcomputer initial-
izesthe itors the count lation, arms
amd disarms the logic signal gating, and calculates the
display value from the counter values.

Min/Max Record {05 and 100 mi), Touch-Hold, and
Relative are sccondary sofiware funclions. This means
that the microcompurer pecforms cither a different control
algorithm or a different math routine on the data, as
explained below.

* In MinfMax Record mode, the maximum and
minimam readings after initiatization are stored
in memory, and @ tro¢ Tunping average is
calculaced afer each reading. The tunning
averape 15 updated for a maxirum of 36 hours,
The MIN MAX buitan ailows the user 1o scroll
through the min, max, average, and present
readings. In 190ms Min{ Max o single sample is
used 10 calculate the display value, while in Is
Minf Max a full resolution conversion is used,
Notethat 1 ms Peak Min/ Max (Fluke 82 only)}
requires additional anatog peak hold amplifiers
external to U4,

80 Series Service
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®  When Touch-Hold Is selected, the microcom-
putee does not allow a{uli cesolution conversion

i 80 Series Service

2.15, RMS GONVERTER
The Fluke 87 uses anintegrated rms-to-de ¢

werier (U2),

LOGIC

GATING

CLOCK —su——iymm

LINENCOWN
FREQUENCY
REFERENCE

131,072 kHz

supply. The Fluke 87 also uses two malos peak hold
circuits {1 ms Minf Max).

2-13. AC BUFFER

The ac bulfer circuit differs between the Fluke 83785 and
the Fluke 87, On the Fluke 8385, R4, R15, C5, and C27
are part of the & bulfer circuit that drives the a¢ converter
and guard. The Fluke 83785 ac buffer can be configured
for an ac gain of 1 or 1. For the Fluke 37, R4, .15, R45,
€5, and 27 support the ac buffer. This buffer can be
configurcd for an ac gain of 14, 1, 5, or 10, The gains of %
and 5 ave needed for the true rmy converter, which uses a
200 V¥ full scale input. In the Fluke 87, the ac buffer
drives the rms ac converter, guard, and peak hold
amplifiers.

2-14.  AC CONVERTER

The Fluke B3/85 average ac converler vses ofl-chip
components R0, R31. RM, R40, C24, C28, and C29.
This ac converter is a full-wave rectifying converter with a
differential output and gain selected Lo give a de outpul
equal to the ems value for a sine wave input. Filtering is
provided by C28 and C29.

E’ to be completed unless the input signal is siable. Devices R34, R45, C6, and C7 support U2, while Q4,
s When a stable reading occurs, the conversion is R32, and B39 drive the power on/ off pin.
a o - leted, and the micr gnmrnlu .
o 2 and & the cortesponding Ji The 2-18, ACTIVE FILTER
B 7 g mwmompuur now wails for a change in the On all models, the active filier uses off-chip passive
- \: w signalio d o certain threshold, then beging componetts RI7, R18, CB, and C9. The active filter is »
. 8 watching for wstable reading again, Notethata  gecond arder fow pass filter with two poles a1 5.9 He in
2 _ § reading is forced when Touch Hold is firs normal mode. [t fillers input signal noise end s¢ ripple
© 3 2g x selected. Also, open test lead signals do not from the ac .converier, yiclding stable afd converter
It = E wpdate the divplay. readings. The:microcomputer can disable the filter com-
g g S ] pletcly or enable the filter fast response mode,
3 E‘ g ®  With the REL button (relative) uleqted. the
ey . § E mictocompuler smmthepresent reading asan 2-17. A/D CONVERTER
2% o & offset. This vabue is subtracted from all sub- Pins 8,9, and 10.0n precision resistor network Z1 connect
cE |5 . scquens readings (provided that (hey are on (4 ¢he threeafdc gain cesistors, Pin B connects 1o
g g ) scalc} to give the display value. 190 kit fo;:}am of 0.87, Pin 9 connects to 160 k) for a
gainof | n 1 connects to 16 kil for s ino{lo
o3 E§ 312 Peribheralstovs = Pin 1 s e com, The autazeroc
EE g In m Lo input 3 pre and input signal {C10) stores op amp and comparator offsers. The inte.
EES g " cenditioning , other peripheral 1o U4 are gration capacitor is CI 1. .
- - needed to support 80 series features, The ac converter, :
= o« active filter, and afd converter cireuits reguire off-chip ; -
b - . " : : 2-18. BEEPER
& g e v and I ani'e§  Devices 09, QI1. R36, RS? and CMOS hex iovertr Us
8 3 true RMS converter power down {Fluke 87 only). and make up the double-ended beeperdrive circuit. Transistor
£ e LCD back light (also Fluke 87 only) featurcs, A valtage 31235 connected 10 provide quick microcomputer power
2 @ m‘ertnoe u generated separaie from U4 and some down when 1he insirument is turned off.
and pport the power 5 yg GyYSTEM REFERENGE

The system reference voltage {1.235V) is generated by
YR and R44. The 1.000V reference voltage for the afd
converier is sipplied through U4-1 (REFI). This voltage
is adjusted by R21, the dc calibration potentiometer. In
nddition to generatingthe a/d re{etence.tlte\flli voltage
is used {or power supply ref:

lecrable offset g ion, and the ohms source bevel.

2-20, POWER SUPPLY

The power supply consigls of iwo reguiators, one shunt
and one serics, which sst Vdd at +3.0V and Vis at .3.2v
for all battery,voltages down 10 6.7V, Theshunt {common)
regulator sels  Vdgd- Vs (Vdgnd 2 COM = 0W) and
tonsists of an d op amp and large curreny
shunt devices ll‘llcgrawd on U4, Resistors R37 and R3%
peovide voliage division. The series (Vdd} regulator,
which sets ' ¥dd - Vdgnd | is made up of another
on-chip, uncompensated op amp, along with devices 3,
R24,and R25, (33 is the serics regulator ckement, and R24
and R25 are for valiage sensing. Capacitors C14and C2¢
provide circuit compensation and power supply decoupl-
ing for the shunt and series regulators, respectively,
Voltage level information is presented in Table 2-1.
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Table 2-1. Yyplicst Volisge Levels and Tok

vbD a0 +0.3
vss «3230.3
VBT« 35 +0.2
vBT. 5.5 (baitery al Jull 3V charpe)
5.0 (catlery at low charge of 8.5v)
REFH 1.235 0.2
PS0 1235 +0.15
£51 0 *0.15
APS 05 to -0.15
VoA 2210 1.7 (relerenced trom V5S)
YO8 107 to 91 {reterancad trom V5S)

2-21. PEAX HOLD

The 1ms Min{ Max mode on the Fluke 87 is implemented
using the pesk hold circuil consisting of the dual op smp
package AR |, diodes CR2 and CR3, CU2, C13, R22, 2nd
R23, The op amp connected o0 CRY charges Cl2 to the
most positive voltage at its input after initialization

2-10

(which can be positive or negative in amplitude.) CR2
prevenls C12 from being discharged after the peak input
is no [onger present. The op amp connécted to CRIworks
in & similar fashion, bui caplures negative peaks. Upon
selection of |ms Min/Max, Ud initializes the circujt by
connecting APT (pin 86) to Vss and APS (pin 85} 10 Vdd
via hip swilches. Leakage are controlled so
that the voliages on Ci2 and CL¥drifi towards the AR
op amp input fevel. The voliages stored on CI12 and C13
are read, in a single sample, to give the display minimum
and maximum values,

222, Display
The Bguwid-crysial display (LCD) operates under direct
control of the mi Ch are g d

by the computer and displayed on the LCD. Both digital
readings and an snalog bar-graph {or pointer for Fluke
§7) display are p 1, in conjunction with i
tors and decimed points. The Fiuke §7 features 3 transflec-
tive LCD with a light-emilting diode {LED) back Jight,
Refer to the Fluke 83/85 or 87 Operator’s Manual for a
more devailed description of the display.

@ static awareness

A Mesgsage From
Fiuke Corporation

Some semiconductors and custom iC's can be
damaged by electrostatic discharge during
handiing. This notice explains how you can
minimize the chances of desiroying such devices
y:

1. Knowing tha! thera is a problam.

2. Leaning the guidelines for handling them.

3. Using the procedures, packaging, and
bench 1gchniques thal are recommanded.

The isllowing practices should be followad to minimize damage 1o S.S. {stalic sengitive} devices.

A

1. MINIMIZE HANDLING

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE.

3. DISCHARGE PERSONAL STATIC BEFORE
HANDLING DEVICES, USE A HIGH RESIS-
TANCE GROUNDING WRIST STRAP,

4. HANDLE 8.8. DEVICES BY THE BODY.



5. USE STATIC SHIELDING CONTAINERS FOR
HAMDLING AND TRANSPORT.

ANY SURFACE.

ot

/

7. AVOID PLASTIC, VINYL AND STYROFOAM®
IN WORK AREA,

PORTIONS AEPRINTED
WITH PEAMISSION FROM TERTROMIX INC.
AND GENERAL DYNAMICS. POMONA Div.

% Dow Chemical

8. WHEN REMOVING PLUG-IN ASSEMBLIES
HANDLE ONLY BY NON-CONDUCTIVE
EDMGES AND NEVER TOUCH OPEN EDGE
CONNECTOR EXCEPT AT STATIC-FREE
WORK ETATION. PLACING SHORTING
STRIPS OM EDGE CONNECTOR HELPS
FROTECT INSTALLED §.S. DEVICES.

.

9. HANDLE 5.5. DEVICES ONLY AT A
STATIG-FREE WORK STATION.

10. ONLY ANTI-STATIC TYPE SOLDER-
SUCKERS SHOULD BE USED,

1. ONLY GROUNDED-TIP SOLDERING
IRONS SHOULD BE USED.




3-1.

WARNING

SETRVICING DESCRIBED IN THIS SECTION IS
TO BE PERFORMED 8Y QUALIFIED SERVICE
PERSONHEL ONLY, TO AVOID ELECTRICAL
SHOCK, 0O HOT PERFORM ANY SEAVICING
UNLESS YOU ARE QUALIFIED TO DO 50,

INTRODUCTION

Section 3
Maintenance

3-4, Case Dlsassombly
Use the following pr o di ble the

Multimeter.
1. Disconnecti¢s1 leads from any live source, turn
the rotary switch 1o OFF, and remove the 1es1
jeads from the front erminals.

2. The case rear s secured Lo the case fronl by

This section of the B Series Service Manual provides

procedures in the following areas:

three screws amd two internal snaps (at the
LCD end). Using a Phillips-head screwdriver,
remove the three screws from the case rear.

NOTE

3-2.

Required equipment is listed in Table 3-1. If the recom-
mended models are not avaitahle, cquipment with equiva-
teni specifications may be used. Repairs or servicing

+# Routine and prevenlive mainilenance.
®  Periormance verifications.
® Calibration.

& Troubleshaoting {10 the comp level.}

REQUIRED TOOLS AND EQUIPMENT

should be performed only by qualified personnel.

3,

QOPERATOR MAINTENANCE
WARNING

TOAVOID ELRCTRICAL SHOCK, REMOVE THE
TEST LEADS AND ANY INPUT GNALS
BEFORE REPLACING THE SATTERY OR
FUSES. TO PREVENT DAMAGE OR INJURY,
INSTALL ONLY QIHCK ACTING FUSES WITH
THE AMP/VOLT RATINGS SHOWN IN FIGURE
31,

The gasket between the wo case halves is
sealed 1o, and must remain with, the fower
case half. The upper case half lifts away from
the gasket easily. Do not damage the gasker or
aiiemps 1o separdre the lower case half from
the gasket,

3. Now turn the case over (display side up}, and,
lifting up on the inpul terminal end, disengage
the upper case half from the gasket. Gemly
unsnap the vpper case hall a1 the display end,
See Figuee 3.2

CAUTION

With the case remaved, the Multimaler presenis
. spoved clrout connactions. To avold umine

fanded ircull ahorting, shways place Ihe un-

coversd mullimater assambly on & protstive

[T TS :
3-5, Clrcuit Assembly Removal and Inatallation
Once the outer case has been removed. the circuit
assembly can be disconneeted from its covering shields
with 1he following procedure:

31
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EQUIPMENT REQUIRED CHARACTERISTICS | ~ AECOMMENDED MODEL
DMM Calibrater AC Voltage Range: 0-1000V ac ! Fluke 55004 of squivalent
Acsuracy: H0.175%
Freguency Range: £0-20000 Hz
Fraquency Accuiacy: 13%
DC Votage Ranges: 0-1000V de
Accuracy: $0.035%
Current Range: 350 uA-24
Acouracy: AC {60 HZ to 1 kHzk £0.3%
DOC: 10.083%
Cumem Renge: 10A
Acouracy: AC (80 Hz vo 1 kHZ): £0.3%
DG 20.1% :
Frequency Source: 19.000 kHz - 199.99 kHz
Accuracy: 10.0025%
Amplitude: 150 mV to 6¥ AMS
Apcuracy: H%
Resiglance Calibraior | Range: 10-100 M2 Fluke 54%0A
Accuracy: 0.065%
Decads Capacitor Range: & nF to 1 pF Genrad 1413 ar 1423
Accuracy: £0.35%
Transvonduciance Current Aange: 104 ; Fluke 5220A
Ampldier Accuracy: AC {60 Hz lod kMz): $0.3% :
DC: H.1% :
EQUIPMENT USAGE IN PERFORMANCE TESTS
RESISTANCE
CALIDBRATOR CALIBHATOR DECADE CAPACITOR
AC Voliage X L
Fraquency 4
Teigger Level X
PC Voliags X ;
1-Ma I MAX X
mv DC 4
Ohme \
Capachance ) X
Diods X !
mA X i
pA X :
A X '

32
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FUSE (F2) F154A, 800V RS
MINIMUM INTERRUPT RATING FUSE {F1} F1A, 600V RMS
100004

CASE TOP

CASE BOTYOM

BATTERY
CONNECTOR

MINIMUM INTERRUPT RATING

Figure 3-1. Battery and Fuse Replacement

1. Remove the one Phillips-head screw securing
the back shicld 1o the ciecuil assembly, Then
remove the back shiek,

2. The front shield can row be disconnected from
the circuil assembly by detaching the four snaps
(one at & lime) found on the top-front.

CAUTION

Be gentie when detaching or atiaching the four
ring snaps. B ive orcs can deform or
fracture Ihe snaps,

1. Toreattach the circuit assembly, push the Mrone
shield on so that ihe four clips engage gently
and simultaneously, Then turn the assembly
over, and replace the Phillips-head screw and
back shicld.

NOTE

Exnsure that the shields are tighely ettached.
Avvurate muftimecer operarion relies o pro-
periy fited shields,

3-8. Case Reassembly
Use the lollowing procedure 1o bte the Multimeter.

L. Check thal the case top rotary switch and
circuir board switch are in the OFF position.

2, Ensure that the gasket remains recured 1o the
Tower case half. Then, starting with the 1wo
snaps ol the display end and (inishing a1 the
teriinal end, cradle the upper case halfinto the

. gasket,

3. Reinstall the theee screws itom the lower case
hatf,

4, Repear the Performance Test (found in this
section of the manual) afier reassembly.

3-7. Batiery Replacemant

The meter is powered by a single 9V battery (NEDA 1604,

&F22, or Q06 P). Relerring to Figure 3-1, use the following

procedure to replace the batiery: R

I, Remove the multimeier case as described under
Case Disassembly.

2. Lt the bauery from Lhe case boltom, and
carefuily disconnect the battery connector leads.

). Snap the batiery connector leads to the term-
inats of a new ballery and reinsert the battery
into 1he case bottom, Dreess the battery beads so
1hat they wili not be pinched between the case
botiem and case top,

33
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Figurs 3-2. Assembly Detsils
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Case Reassembly,

as described under

3-8, Fuse Tast
Une the Following procedure 10 1est the internal fuses of

the meter.

). Turnihe rotary selector switch to the o) £} e
posilion.

2. Plugutest lead into the V{I-#- input terminal,
and touch the probe to the [A] input terminal.
Because The receptactes of the input 1erminals
contkin split contacts, be sure that you 1ouch
the probe 1a the half of the recepracie contucy
that is nearest the LCD,

3. The display should indicate between 00.0 and
00.5 ohms. This tesis F2 (154, 600V). I the
display reads OL {overload), replace the fuse
and test again. IT the display reads any other
value, further servicing #s required.

4. Movetbe probefromihe A input terminal to
the mbk A inpul lerminal,

. Thedisplay should read between0.995 kilohms
and 1.00$ kilohms, This procedure tesis Fl
(1A, 600V). If the display veuds a high resistance
or OL (overload). replace the (use and 1est
again. I the display reads any other valve,
further servicing is required.

3-9. Fuse Replacement
Referring 10 Figure 3-1, vsc the following procedure to
examine or feplace the meter’s fuses:

I. Perform steps | through 3 of the baltery
replacernent procedure.

1. Remove the defective fuse by gently prying one
end of the fuse Joose and sliding the fuse out of
the fuse bracket.

3. Install 3 new Fuse of the same size and rating.
Make sure the new fuse is centered in it fuse
holder,

4. Enswre thal the case top rotary switch and
circuit board swilch are in the OFF position.

5. Ensare thal the gaskel cemains secured to the
lowee ¢ase hall. Then, starting with the two
snaps at the display end and finishing al the
terminal end, cradle the upper case half intothe
gasker

6. Reinstall the theee serews from the lower case
hall,

B0 Series Service

3-10. Cleaning
WARNING
TO AVOID ELECTRICAL SHOCK DR DAMAGE
TO THE METER, NEVER ALLOW WATER INSIDE
THE CASE. TO AVOID DAMAGING THE
METER'S HOUSING, NEVER APPLY SOLVENTS
TO THE METER.

If the meter requires clzaning, wipe it down with a cloth
that is lightly dampened with waler or 2 mild detergent.
Do not wse aromatic hydrocarbons, chlorinated solvents,
or mevhanol-based finids when wiping down the meler.

2.11, INPUT TEAMINALS

Water, dirt, or other contaminationinthe A or mA gA
rerminuls may activate cthe Inpor Adert (beeper) feature
cven though test leads are not inserted. Witk all tesi leads
removed., such ination might be dislodged by
turming the moltimeter over and genily tapping on Lhe
case, However, the foflowing procedure is recommended
as ¢ much more effective breatiment:

1. Torn the i off and all s
Jends.

2. Use achean swab in each of the four terminals 10
dislodge and clean out the contamination.

3. Moisten a new swab with a cleaning and oiling
agent (such as WMD) Work this swab around
in each of the four terminals. Since the oiting
agem insulates the terminals from moisiure-
reinted shorting. this preventive treatment ¢n-
surcs against fulure erroncous Input Aleris.

3-12. ROTARY SWITCH
Clean the rotary knob potentiometer used by Funcion
selector switch 52 wills the [ollowing procedure:

I, Remavethe circuit assembly as described carlier
in this section (Circuit A bly R L and
Installation).

2. From ihe back of the circuit assembly, push the
switch shafi in, and remove the polymer thick
fiss (p1f} contact assembly.

3. Clean the ptf bly and the pol
. ometer on the circuit assembly with alcohel,
Blow these parts dry with clean, dry air.

4. a thin fitm of W.FNye Gel
Using a Qtp, spply ye

Remove excess grease with a-dry Q-tip. No portion of
the pif pattern showld un)

B0 Seriey Sarvice

5. Push and secure the pif contact assembly back on the

switch shafl.
6. Reassenble the circuit assembly, shickk, and case

pants a5 described carlier in the secton (Case
Resssembly).

1 WNIWT&MW.

3-13, PERFORMANCE TEST

Basic operabilily of an 80 Series Multimeier can be
checked by turning 1he rolury switch 1o £ ond connecting
atest lead fromihe VO-M- inputtothe mA pA inpul.
{1l you are vsing a tesl probe, Louch the half of the input
contuct nearest the LCE.) The display should read 1.000
ki) S digits. With the renary switch stillat {2, test the A
fuse (I5A} by inserting 1he plug end of the 1est lead into
the A inputithentestthe mA pA fuse{)A)byinsertiog
the plug end of the test lead inlo the mA gA input. The
beeper ¢mits un Input Alerl if the fuses are good.,

A more involved operability and accurucy check Js

‘detaited in the following paragraphs. Each (unction is

checked for accuracy to the specilications listed in Section
1 of this manual. Note thut for performance verification
pumoses. tha case covers do nov aced 1o be removed and

ure y. Merely make the input
connocuom called for. and check thedisplay for accuracy.

314, Selup

Equlpmcm semp is defined fur each accuracy verilication
ure d in

Table It a\ocuracy fi gutes are valid f[or a penod of ong

year after catibravion, when measured at an operaling

temperature of 18 to 28 degrees ¢ and a0 2 maximem of

Kok relative humidity.

3-15." Display Test

Switch the meter on and compare the display with the
appropriale example in Figure 3. Hold any bulion
down 1o hold the instrument in Display Test,

3-16. Rolary Switch Test

This 1est verifies correct operation of the rolary fupction
selectar switch. lniernally, the selector circuit refies on the
interface helween a pltrcslon onthe circuil assembly and

ar ly on the switch shafi. The
rowary Iai\-\uh‘:h test ExcICises thls mter[soe Py checking the
various range codes and displaying their reg tive

numbers.
1

1

Tor enter the rotary swilch iest mode, hold down the
RANGE buiton while wrning the rotary switch from
OFF10 v Normal meter f are now disabled
and s number appears in the display. Refer 1o Table 3-2.
Continue rolaling the switch one (unction at a time,
checking for appropriate number displays. To cxit the
Rotary Switch mode, iurn the rotary switch Girst 1o OFF,
then (without holding down the & ANGE bution) back 1o
any Junction selection.

Table 3-2. Rotary Swilch Tes!

; DISPLAY DISPLAY
FUNCTION e FUNCTION (£12)
OFF nta OHMS -96
ALY [V DIGDE ~128
DoV 92 - mA/A 180
mv b -64 oA 192

3.17. 'AC Volage Test
Use the following procedure to verify accuracy in the ac
\rollagc'; cunges.

1; Connect the Calibrator to the V- and
©COM inputs an the Multimeter,

2. Seithe Calibrator for 1he vohage and frequency

calted lor in step | of Table 3-3. Check that the

multineter Gisplay 35 within the limils shown

for your B0 Serics Mullimeter (Maodel 83,85, or

7.

83 MULTIMETER

85

AUTO to0my RECORD MAX M &0 [3] ACDC

518880

‘?m-muluumu bnighid II?‘!ltl|uI1bm

87 TRUE AMS MULTIMETER

wm' mmamno— WA W WG (1) ACOC

28888 5

F ?....z....i....1...1'...f....e....r....i....t....vm

Figure 3-2. Display Tes!
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: 3-19. Fraguency Sensitivity and Trigger Level Test 6. On the Multimeter, press the RANGE button to
: Table 3-3, AC Voitage Test The following procedure verifies the counter sensitivity and enier the 40V dc rangs.
: trigger levels for all frequency modes and ranges. For any .
: Step IpuT DISPLAY READING function and range, the sensitivity and wigger bevel is the 7. Applythesiepd and stcp 5 inputand check forthe
' VOLTAGE FREQUENCY 23 45 I same in both frequency and duty cycle modes. called-for responses on the Multimeter.
t A50.0 m¥ 60 Hz 346.1 to 353.9 M7H10352.2 T 103529
; 2 350.0mV TkHz 348310 958.7 346,110 353.0 3461 16,3639 b e et a1 and
2 350.0mY 5 kHz 342610 357 4 BAZ6 1o 357 A 3426 1o 357 A _ puts on fhe Multimeter. %’”‘h. e “"';‘" Test " h the ¢ vol
' 4 30.0mvV 20 kHz MA 330.1 to 360.9 4 ¢ this procedure ko verily accuracy ih ¢ vollage
! - 1:010 359, - 2. Selectthe 4V ac range, and press the Hz buston 1o function. Note that a separate verification procedure for
] 5 3. 500V 60 Hz 3.452 10-3.528 3.480 to 3.520 473 10 3.527 .- choose the Frequency mode. : de mitlivol VY is provided | in thi y
& OOV TkHz 3.444 to 3.558 346310 3.537 481 10 9.639 Pt MO T . c mitlivolts (mV) is pr aler in this section.
! ; ;.SOCN i ul::!z 3.427 t0 3.573 342810 3.572 3426100678 | ' 3. Apply the input from mep 1 of Table 3.5, and 1. Connect the Calibrator to the VEI-#- and
1 SO0V 20 A 356 1o 3.644 3410103590 _ | check for the called-for responise, COM inputs on the Multimeter.
5 35.007 60 Rz 34,62 0 35,39 34,80 \o 35,20 M T30 3527 :
) 10 35.00¥ 1 kHz 34.44 10 35.56 34,83 1o 35,37 34.01 o 35,39 A 4, Selectthe 4V g rnge, and press the Hz button 1o 2 Ropfate the muliimeter funclion control to
i 1 35.00v 5%Hz 34.27 16 35.73 34,28 10 36.72 34.26 o 3574 select Frequency mode, Vo=,
1 12 35.00v 20 kHz NA 33,56 10 36.44 34.10 to 35.90 :
13 450,0V 80 Hz 346.2 to 353.8 348.0 to 352.0 3473w 362.7 . 5. Apply the input from step 2 and s12p 3 of Teble 3. Check for the multimeter response called for in
14 350.0 # kHz Ma4103568 389103587 346.1 10 353.9 3-5,9nd check for the calied-for responses, euch step of Table 3-6,
15 3500V 5 kHI 42.7 103573 342.8 10 I57.2 342,56 to 357.4 . .
18 100.0¢ 20 kHz NA 85,6 10 104.4 96.0 to 104.0 :
17 200,07 20 kHz NA 191.5 to 208.4 94.0 10 206.0 Table 3-8, Fraquency Counter Sensiiivity and Trigger Lavel Tests
18 300.0V 20 kHz NA 287.640 312.4 252.0 10 308.0
19 |_saov 80 Hz 8615512 893 10907 592 10 908 sTEP RANGE ‘“&W FREQUENCY DISPLAY READING
20 DOV 1 kHz 874 lo 826 HB0 to H20 897 10 913 -
21 P00V 5 kHz 874 10 926 860 10 920 876 10 922 1 W 300 mv ac 1kHz 999.8 - 1000.2
2 o 1.7V 1 kHz #055.8 - 1000.2
Tabis 3-8, Frequancy Tesl 3 AV de 1.0V & 1 kHz 0oh.0
SINE WAYE INPUT 4 A0V dc B.0V & 1kHz 959.8 - 1000.2
STEP - DISPLAY READING 83/95147
VOLTAGE FREQUENCY 5 40V do 2,0V s 1kHz 000.0
1 150 mY¥ rms 19.000 kHz 18.954 o 19.002
v 190,00 kH: 189,44 o 190 '
2 150 m¥ rms 90.00 kHz 02 Table 3-6. DC ¥ Teat
DISPLAY READING
STEP OC INPUT YOLTAGE " " P
3. Repeat this procedure for steps 2 throvgh 21 of be appropriate for the specified scouracy fo the - 8
Table 3-3, Multimeder. a . 1 A.500V 3486 o 3512 349510 3.505 2495 10 3.505
o 2 35.00V 24,80 10 3512 349510 35.05 349510 3505
3-18. Fraquency Test 2. With the Multimeter in the 400 mV ac range. 3 35000 -34.48 to <3512 «34.95 to -35.05 -34.05 to0 -35.05
The iollowing procedure verifies Mullimeier accuracy in press ithe HZ bution 10 enter the Frequency 4 3500V 3488 10 351.2 349.5 1o 3505 3495 1o 350.5
Frequency mode. Counter mode, 5 1000V 996 to 1004 " [ 99810 1002 994 1o 1002
1. Connect the Cadibeator to the VOQ—#+ and COM 3. Set the Calibrator for the sine wave voliage and
inpuls on the Multimeer.  Note chal the frequency called for in step 1 of Table 3-4.
frequency sccuracy of the Calibrator ased must Check for a ceading within the limits shown,
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329, 1-M5 MIN MAX Test (Model 87 anly)
The lollowing proceduse checks the mini f maximum
hold feature of the Model 87 Muhimeter, .

1. Apply 2.0V ac at 60 Hz (siep |, Table 3-T) from
the Calibrator ta the Vs and COM inputs
of the Multimerer. Prior 1o emering the MIN
MAX mode, rotate the (unction stlector knob
ta sither dc volis {(for d¢ coupling of the inpui)
or ac volts (for capacilive coupling of ihe
gt b

NOTE
The rms converter is ot used in Peak mode,
The digital display represenis the octual peak
varlue of the inpur.

2. Press the MIN MAX buiton 1o enter the
Min/Max mode,

(=}

Press Lhe beeper buteon to both enter the
I-millisecond mode and begin display of
maximum values, :

4. Check for the maximum reading calied for in
step 1 of Table 3-7.

5. Pressihe MIN MAX bution to begin display of
minimum vilues,

6. Check for the minimum reading called for in
siep 2 of Table 3-7.

3-22. mv RC Taats
The following test verifies acceracy in the de millivolt
ranges.

B0 Series Service

1. Conneet the Calibrator to the Y% and
COM inputs on the Multimerer, )

2. Serthe Multimeter 10 the V= function.

3 Apply 350.0 mY¥ and check for the appropriate
multimeter disptay, as foliows:

Model 83 8.8 to 351.2
Muodel 83 149.510 3505
Model 87

349.5 1o 350.5

3-23. Ohms Tests
Use the foNowing procedure Lo verify
meni sccuracy.

1. Connect the Resistance Calibralar 1o VOQ-P-
and COM on the Maltimeter,

2. Rotale ihe multimeler lunction sclector to 0.

Y. Check for the required display for cach input
called for in steps | through 4 of Table 3-8,

4. Pressthe RANGE bution on the Mullimeter to
#njer the 40-nanosiemen range, used for con-
ductance 16515 of high resistances. Then proceed
with step 5 of Table 3-8

3:24, Capacilance Tesis

The Multimeter measures capacitance by charging the

capacitor with a known direct curremt, measeting the
ltant voltage, and calcutaling the capacitance, I the

same capaci is ed on an imped bridge, a

different reading may result. This variance is likely wo be

[ a1 higher {reg i

Toble 3-7. 1.-M5 MIN MAX Test

STEP AC INPUT DISPLAY READING
VOLTAGE FREQUENCY ;) L] 87
1 20v &0 Hr n/a nis 2,765 to 2.890
2 20V 60 Hz nfa n/a 2. 765 to -2,000
Table 3-8, Otuns Tesls
N DIEPLAY READIMG
STEP RESISTANCE
] L1 | H
1 130,00 189.1 to 1809 189,510 1905 168.5 to 190.5
2 1300 kD 185 1o 1000 18,95 10 19.06 18,95 10 18.05
3 1560 M2 189110 1909 1.6 o 1905 1895101805
4 19.00 MO 10,78 10 1922 18.78 10 19,22 1879101922 - -
5 100.0 MEY 480 to 10.20 9.80 10 10.20 $68010 1020 .

3-8
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The following procedure verifies 1he capacitance measur-
ing accuracy of your Multimeter.

1. Connect the Calibrator to the V=M and COM
inputs on the Mulsimeser,

1. For steps | through 3 in Table 3-9, tuen the
rotary switch 10 4 £2 4, press the blue butlon,
connect the test leads 10 the capacitor, and
check for the appropriate display on your
Multimeter. The meter selocls Lthe proper range
wulomatically, Each messuecment takes ahout
one second per range.

3. Forstep 4. first use 1he Relative mode (REL) o
7ero the display and amomatically subdract the
residual mecer and west lead capacitance. Nowe
thut the Relstive mode puts the multimeter into
manual ranging.

3-25. Dlods Yest
“Use the following procedure 16 check the diode funclion:

I. Rotaie the muitimeter function sclector Lo
s

2. Connect the Calibraior 1o the VOQ-# and
COM inputs or the Mubiimeter.

NOTE

On Fluke S100 seriex calibrators, aclivate the
SO8) dfivider override.

3. Apply Y000, and look for « display response
of 1000 £ 061V de.

3-26. mA Tests

‘The foltowing procedure verilies of both ac and
d¢ currenl measurement when the mulimeter function
sclectur is sol 1o mAJA T,

I. Connect the Calibrator 10 the mA pA  and
COM inputs on the Multimetler.

2. Seuthe multimeree function Lo mA/A T,

1 Perform steps | and 2 in Table 3-10. checking
for 1the appropriate muliimerer disptay lor each
npil.

4. Press the blue bunon on the Multimetee o
togele 10 pe qurrenl measurement.

5. Perform steps 3 theough & in Table 310,
. checking for the approprizte multimetes display
T &ach input,

Tabde 3.9, Capacltance Tests

grep CAPPACITANGE i DISPLAY READING
X 5 ¥
1 L.oyF 0.96 10 1.04 0.9610 1.04 G.96 o 1.04
2 0470 F 0.462100.478 0.462 10 0.478 0.462 10 0478
3 0.0470 pF 00462 )0 D.0478 0.0462 10 0.0478 G.0452 10 0.0478
4 ATOuF 46210 4.78 46210478 462 10 4.78
Tably 3-10. mA Tests
DISPLAY READING
NT
sTeP | DCCURRE = - po
1 35.00 mA 3484 103516 3489 to 35.00 JaM 0 IS0
2 3500 mA 3484103516 349.1 103509 349.110 3509
AC CURRENT FREQ ) 85 97
9 3500ma 80 Hz 345610 35.44 3477 1035.29 34563103537
4 3500 mA 10 kkiz 3456103544 [ . 3477103529 34,6340 05.37
§ 350.0 mi . 80 Hz 345610 3544 347.7 o 3523 346.3 1o 353.7
6 350.0 ma 1.0 kH2 345.6 10 3544 347.7 10 3523 346.3 10 353.7
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3-27. pATests
The following 1est verilies accuracy inthe microamp (nA)
measuremen| mode,

I. Conpect the Calibrator 10 the mA gA  and
COM inpurts on the Multimeier.

2 Rotate the moltimerer fimction seleclor to
FI7

Y Verily correct display rendings for the given de ’

inputs in steps | and 2 of Fable 309

4. Press the Bue botton oo the Multimeret 10
enahle ac measurements,

5. Check lor the appropriate multimeter readings
Tor steps 3 through 6 of Table 3-i1.

3-20. ATess )
Use the Fallowing procedure 1o verily measurenmient
sccurucy in the ampere { A ) mode.

1. I necessury, set the calibrater gutpot to 0.

2. Rotate the multimeter Munclion selector to

80 Series Service

3. Connect the Calibrator to the A and COM
inpuis of the Multimeter.

4. Perform steps | and 2 in Table 312, For cach
input, check that a display sppropriate for your
Muitimeter is oblained.

5. Set the calibralor votpul to 0, Now press the
blue buiton on the Muoltimeier Lo toggle Lo ac
citrrent measurement once again,

6. Perform sieps M through 6 in “lehle 342,

3:29. CALIBRATION

Calibruaie the meter once a year 1o ensure that it performs
according 1o specilications. Coanect the Calibrator to the
VQ-» and COM irputs on the Mullimeter. Calibration
adjustment points are identified in Figore 34, The
shightly dilferent routines required for each mode! of the
K0 Series are presemed in the following paragraphs.

3-30. Models 83 and 85 Calibration
Catibrale the Flike 83 or 85 with the lollowing procedure:

1. Set the source for VDC, OV,

mlsA T . On the mulimeter. select the V&= function.
Table 3-11. phA Tests
DASPLAY READING
STEP {C CURRENY
: a3 2] a7
1 350.0 pA 348,310 351.7 349,010 3510 34901038510 7

2 2500 pA 3484 to 3516 3451 1o 3508 3491 to 3509

AC CURRENTY FREQ x| 13 1
3 350.0 A 60 Hx 456t 354.4 247.7 t0 3523 346.3 03537
4 3500 pA 1.0 kHz 345.6 f0 354.4 34T.7 0 3523 346.3 W 353.7
5 3500 pA 60 Hz 3456 10 3544 477 to 3523 3463 to 3537
[ 3500 pA 1.0 kHz 2458ty 3544 3477 w 3523 2483 10 2537

Table 3-1%. A Teate
DISPLAY READING
STEP 0C CURRENT

83 13 87
] 3500 mA 3484 to 3516 3491 to I509 3491 10 3509
2 10,004 9.94 10 10,06 0.96 to 10.04 .96 10 10,04

AC CURRENT FREQ L4 85 o
3 500 mé 60 Hz 345610 3544 347710 3520 3463 10 3537
4 3500 mA 1.0 kHz 3456 Yo 5544 3477 10 3523 3463 10 3637
5 10.00A 60 Hz 98610 10,14 9.92 10 10.08 9.88 10 10,12
[} 10.00A 1.0 kHz 9.8610 10,14 9.92 10 10.08 25810 10.12

B0 Saries Setvice

€3 G2

A2t

R34

3-12

Flgure 3-4, Calibeation Adjustment Points




3. Connect the source 1o the VE-»- and COM
inputs on the multimeter.

4, Set the source Tor 1,.500¥ de culpul.

5. The multi hould now display 3.500
+0.001, I necessary, adjust R21 10 obtain the
proper display.

6. Now setihe mullimeter 10 the V=~ function,
then sel the source for an oulput of 3,500V a1
100 Hz.

7. The multimeter should now display 3.500
+0.062. Il necessary, adjust R34 10 obtain the

80 Serias Service

9. The Mode! B7 should now display 100. G+0.2
If necessary, adjust C37 to obiain the proper
display.

10. Szt the source for an ovtput of 3.500V at 10
kHz.

1t. The Model 87 should now display 3.500 +-0.004.
Ifnecessary. adjust C2 toobiainihe proper display.

12, Set the source for an ourput of 35,00V at 10 kHz.

13, The Model 87 should now display 35.00-+/-0.04. 1
necessery, sdjust C3 to obtain the proper dlsplay.

3-32. TROUBLESHOOTING

1€ ihe metey fails, check the batiery and fuses and replace
as needed. If problems persist, ven'.fy that you are
operallng the meter correctly by reviewing the operating

praper display.
NOTE
For the Fluke 85, sat the source for 100V at 20 kHr. The
Fluke 85 should now display 100.0 £ 0.2. If 7.

adjust C37 to obtain the proper display.

§.  Se1 the source for an output of 3.500¥ at 10
LBz

9. The multimeier should now display 3.500
40,004, If necessary, adjust C2 to obtain the
proper display.

10. Set the source for an output of 35.00V av 1)
kHi.

11, The multimeter should now display 35.00 :0.04.
I necessary, adjust C3 10 obtain the proper
disptay.

3-31. Modal 87 Calibration

Calibrate the Fluke B7 with 1he lollowing procedure:
1. Set the source for VDO, OV,
2. Onithe Model 87, select the V== function.

3. Conmect the source 10 the Model 87 W{-#-
and COM inputs.

4. Set the source for 3.500V d¢ ourpul.

5 The Model 87 should now display 3,500 3:0.001.
il necessary. adjust R21 (o obtain the proper
display.

.

6. Now st the Modet 87 10 the V-~ Function,
then set Lhe source for an puiput of 3,513V a1 30
Hz.
NOTE

The dispariry of 3.513 In step 6, and display of 3.500 in srep

7, iz due 10 compensartion for the RMS covereer linearity. |

7. The Model 87 should now display 3.500 t
0.002. If necessary, adjust R34 1o obtain the
proper display.

8. Setthe source for 10DV at 20 kHz.

found in the User's Manual. I these measures
supgest a fault with the multimeter, consull the power
supply iroubleshooting procedures in this section and the
signal Now disgrams in Scction 5 of this manual. |

3-33. Servicing Surface-Mount Assembiles

The B0 Series multimeiers incorporate Surface-Mount

Technology (SMT) for printed circuit atsemblies (pea'sh.

Sur{ace-mount components are much sealler than their
i witheads sobdered direcily 1o the surface of

acs!cult board; no plated through-holes arc used. Unigue

* sepvicing, (roubleshoating, and repair techniques are

required 1o support this iechnology. The informati
offered in the TolYowing paragraphs serves only as an
introduction 10 SMT. It is not recommended that repais
be attempied based onty on the information presented
here, Refertothe Fluke Surface Mount Device Soldering
Kit fora lete o ration #nd di ion of these
techniques {cail 1-B00-526-4731 10 order).

Since sockets are scldom wsed with SMT, shotgun
troubleshooting cannot be used: a favl should be isolated
to the compoaneni leve] belore a part is replaced. Surface-
mouny. assemblics ate probed from the component side.,
The special probes make contact only with the pads in
front of the component leads. With the close spacing
involved, ordinary test probes can easily short two
adjacent pins on an SMT IC,

This Service Manval is & vital source for component
tocetions and values. With Itmiwd space on the circuil

board, chip I are seldom labeted
Figures provided i in Section 4 of this manual provide this
inf; jan. Also, ber that chip P is are

not individually labeled; keep any pew or removed
component in a labeled package,

Surface-mount componenis are semoved and replaced by

reflowing all the solder connecuons at the same. ume .

Spu:lal iderations are req
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Table 3-13. Functional Deseriplion of Power Supply Components

COMPONENT | FURCTION

RA24, R2S Vdd Regulator series fegulator devica

as Power on/oll devica

Ho Powar supply startyp device. Q10 provides Q3 baze startup current. Q10 ie always off during mater
oparation.

GRS CRS s in the power supply aertas loop, allowing for peneration of Vbie+3.6V for diode tast

VR1 VR1 providas the gystem rah Hage. iis usad for the A/D Converies el and g & roh @
for bolh powsr supgly regulators.

c14 Vdd regwiator companaation and bypass.

o Comman regulator compensation and bypass.

a5 Battery and GRS bypass.

caz Q8 gate bypass.

F24, 25 vdd regulator voltag ing

R37, RAB = guiat fiag ing

Rié4 Suppliet bias curren! o VRY.

RS54 08 gale pull-up resistor.

& The solder 100# uses regulated hot air 16 melt
the solder; there is no direct contacd between
the 100l and the component,

¢ Surfacc-mount assemblies require rework with
wire solder rather than with sobder pasie, A
0.025 inch diameler wire solder composed of
639 vin and 37% lead §s recommended. A 6040
sokder is also acceptable.

& A good connection with SMT requires only
tnough solder 10 make a positive metallic
comact. Too much solder causes bridging,
while to litike solder can cause weak or open
soMer joints. With SMT, the anchoriog effect
of the through-holes is missing; solder provides
the only means of mechanical fastening, There-
fore, the pca must be especially ¢lean i ensure
a strong ¢onnmection. An oxidized pea pad

Table 3-14. Voltage Lavels

vbo A0 £03
WES -3.2103
VAT+ 15 103
VBT <45 (batery at full 9 charge)
-3.0 {battery o4 fow charge of £.5V)
REFH 1235 10012
PO 1.235 015
PS1 0 £0.15
APE 05w 0I5
YOA 22 to .7 {relerenced from V5S)
voB - | 107 10 91 {relerenced from VE5)

Now check for Vdgnd - Vss # - 3.2V 0.3V I this test issuc-
cessful, the problem fies with the Vdd regulator; refer to
Vdd Regulaios Trovbkeshooting later in this section. 1f his
1est |s not suceessiu), the problem Jics with the common

causes the sokder to wick up the
fead, leaving little solder on the pad iesell.

aerer to the Fiuke Surface Mount Dmoc Soldering Kit

N m 4

foru of these tech

3.34, TROVBLESHOOTING - POWER SUPPLY

with 1the Common Regulator Trouble-
shooun,g below. -

Note that if the common regulator works er has been
repuired, check both supplies with che 9V baltery supply.

3385, comman {Shunl) Reguialor 'I‘twuuhooilng

The 1wo regubator circuils are i Tated: a malfs

ineither the regulator or the Vdd regulator may
caust & problem in the other, Refer 10 Tables 3-13 and
1.14 for descriptions of power supply components and

voltage levels, respectively. Toisolate tive problem regula-

. tor circuit, disconnect the battery, and drive Vdd - Vss =
62V with a power supply. This procedure tests the

313

independently of the Vdd regulator,
314

Ta woubleshaot the the
power supply so that Vdd, Vis, “and DGND {digiral
ground} are supplied from an cxternal power supply. This
procedure over-drives the large on-chip shunt transistors;
the bias cwrrent from the power supply ranges from K
mA to 100 mA. Refer to Figore 3-5 for a simplified
diagram of the sommon regolator. Make the following
tests:




1. Check for #1.235V 20 mV (Vreth) at the
cathode of ¥R1. 1f Vreth is not correct, check
VRI1, Ri9, R20, and R44 and 1he iraces to these
parts carefully, If Veerh is still incorrect, U4 is
bad.

2. IF ¥eefh i correct, measure 1he vollage a1 U4
pin 6 (PS 1), If Vps| is not equal 10 OV 20,15V,
check 3T and 38 and their associnied traces.
1 ¥ps| is siill at anincorrect voliage, U4 is bad.

3. A DGNDand ¥ss current much larger than 100
mA snay indicate s problem with 12 (Vdgnd-to
-¥si3 quick tarn-off clamp) or its base drive
signal [rom U6. The {HT clamp is off when the
instroment is on snd on when the insirument is
off.

4. Check the bias generator circuit. With the
exceplion of resisior B35 (620 kil), 1he bias
generator (which sels the bias level for all U4
snalog circuitry) is inteenal to Ud. A problem
with this circuit could cause the on-chip power
supply op amps to nol work, Measure the de
voltage berween U4 pin 8 (Vhias) and DGND.
IF 0.2V < ¥hias 2> +0.2V 1he bias gensrator is
okay. Il ¥hias is not correct, check R35. 7
¥bias is $1il} wrong. replace 14,

5. Measvre the ac voliage belween Vdgnd and
Vss. If it is greater than (D mV ac, check C21.
{An open C21 causes comman regulator in-
stability.} The d¢ level may also be incocrect.

6. 1{ the commaon regulator still does not work,
circuitry mterna 10 U4 is bad, Replace U4,

3-36, Vdd (Series) Reguistor Troubleshooting

1a problem still exists after the common regulaior trouble-
shooting, continue on with the following Vdd regulator
troubleshooding, Often, a short or saeak current paih
causes power supply problems. Refer 1o Figore 3.5 for a
sitnpiified diageam of the Vdd (Series) Regulator. Make the
following tesis:

1. Measure the dc operating curcent ltom the 3V
battery. L€ itis greater than 1.2 mA for an 83/85
or greater than 1.4 mA for an 87, » sneak
current path exists, A sneak current path can be
very difficult to find,
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2. Firsl, visually check Tor both solder bridges on
U4 ping and other circuit board shorts.

Isolate the current path at Lhe pegative battery terminak
{¥bi-). The componenls connected 10 Vbi-are C35, CR4,
R356, Us, QF, and the rotary keob fingers. Remove these
parts ene pi a lime (except Q8), Measure T{bat) sfier each
removal te isolate the problem.

1. If1heexcess batiery current stops after removing
R.56, cither R56, R57, 09, or QF | may be bad,
W one of these four parts is bad & problem may
nol be noticed watil U is removed.

2. I the extra current is still present with atk parts
except Q8 removed, remove Q 10 and check for
excess battery currenl. 10 I(bat} is now correct,
O is bad. I Wbat) is still excessive, U4 is
probably ai favii.

1{1he power supply is nol working, but battery current is
normal, perform the following 1ests.

b, With the 9¥ battecy altached, cycle the unit off
and on. 1§ both supplies are less than 1OV, a
problem probably exists with the on f of f civcuit.
Check Q8, R54, and C)2.

2. Check the rotary knob wiper contacts; verify
that the QB gate voltage is close to Vins,

3. I Ydd - Vss is low, a problem may exist with
start up deviee Q10 Check Q1 by momentarily
connecting ¥ss Lo ¥bt-, If both Vas and Yz

aow start up and operate correctly, cheek Q0

for an open.

4. Mcasure the B voltage between Vdd and Vss.
Anunsiable Vdd regulator can be caused by an
open Cl4, 714 is greater than M) mV ac, check
C14. The de level may also be incorrect.

For & final check of LM, remove the battery and supply
Vdd = +3.0V, Vdgnd =0, and ¥ss=-1.2V (rom an external
power supply. Measure the voliage sl U4 pin 7 {VpsO). I
itdoes not equal 1,235V 10,15V then check R24 and R2S
carelully, I Vps0 is still incorrect, Ud is bad.

3-15
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Figute 3-5. Simpified Power Supply Schematic
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ASSEMBLY NAME

Fluke 83 Finat Assembly
Fluke B3 Al Main PCA

Fluke 85 Final Assembly
Fluke 85 AL Main PCA

Fluke 87 Final Assembly
Fluke 87 Al Main PCA
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Fluke B3 T/
Fiuke B34001

Fluke BS T/B
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1. INTRODUCTION

This secd " s d list of replacaahle pacts for
the 83, 85, sod 87 Multimwesers. Parts are listed by assembly;
alphabedized by refirence detignator. Esch sssembly is a¢-
companied by s ilkstration showing the bocation of each part
and ity pefereniee designaior. The pares Bsts give the following
information:

+ Raference doslgrasor

+ _An Indication if the part ia subject ta damage by

static dischange,

Description

Fluke stock mmber

Manufacturens sapply code

Manufscnaress part bumber of generic type

Touml qoamity

Any special sotes (i.e., factory-selecied part)
CAUTION

Afaymbotindioates a device thatmay be
damaged by static dischampe.
A2, BOW TO OBTAIN PARTS

L N )

from the Fobn Finke Miy. Co., lmandiunahmzadrepn—
senuatives by naing thep undex the beading FLUKE
STOCK HO. huu.s..uaummuamm
Dept. by catling 1-800-526-4731, Parts price informmtion is
mmummmgc« lne.oriuupmm-
tagives. Pri ilable in a Fluke Rept

Catalog which is available on request,

T dhie event thas the part ardered has been replaced by a new
orimproved part, e sepiacement will be accompanied by o
explanatory pote and instaltation instructions, If necessary.
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To etdure prompt Jetivery of the comect part, inclode the
following infomuation when you place a0 order: '
+ Fhuke stock sumber
* Description (24 given onder the DESCRIFTION
beadiog)

¢ Quantty

+ Reference desipnator

+  Part umber and revision level of the pea coatain-
ing the part.

« Inprument model and serind pember

4-3. MANUAL STATUS INFORMATION

The Manusl Status Informaticn tahle that precedes the parts
list defines the stacmbly revision levels that are documened
in the manwal Revision levels are printed on the componens
side of each pea.

4-4. NEWER INSTRUMENTS

Changes and improvemenes mads 0o the nstament e iden-
tified by incementng the revision leper marked on the
affaceed pea. These changes are documented oo & mpplemen-
wal change/emata MMM applicable, §s included
with the mammal,
45 SERVICE CENTERS
A lins of service centens is Jocated an the cud of this section.
nors 5
Thiz may tn 2 Nickel-Cad
banery, Do not mix with the solid waste stream.
Splmm:ﬂauwbed!msdafbyaqudi
Jied recycler or i
Contact your authorized Fluke service center for
recycling information.
WARNING

THIS INSTRUMENT CONTAINS A FUS-
IBLE RESISTOR (PN 832550). TOEMNSURE
SAFETY, USE EXACT REPLACEMENT
ONLY,

MARUAL STATUS INFORMATION
REF, DES, ASSEMBLY NAME FLUKE PART NO. REVISION LEVEL
A g Maln PCA (83) 819284 T
At Main PCA (85) o16276 ¥
At Main PCA (87} 816268 AD

a3
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Table &1. Fluke 83 Final Asssmbly

" L]
REFEAENGE DESCRFTION FTOCK '::: PARY mnm Tov ?
DENGNATOR ary
WO |cobe |  OR GEMERIC YYPE £
& & 1 warw MA PITHTO | B¥E1A | HETHTD i
Lo} SAPHELY, PAINARY, ALNALINE. ¥V, 0-204MA FLAANY | TIZ4 [Bi1dNe i
{1 CONTALY, FIT 22678 | lcak¥ |eaYive 1
L3 COPATT . ML EATOR. WINTHL | ORI [WIITRL 1
ri wusn, RN T, LA, MY, AT LAY (mae-t 1
ra FORE, AOKEL .k, 15h. SOBY, PAST Ti40% [NER-10 1
2 e, HE, P, D PORM, BTL, =14, . FEE s | CMRC Y AL 1
3+ 4 BepH, i, ¥, FHD PR, BTL, -4, TER FLtEl ] (COMRGT AL 2
1, 2 Sk, FLAFIOMERIC . LOD TO PWE, 1. K00 L Bitees | IE332 |R1TGC a
- 1 AN ROC A4 (REOINA 1
e ¥ SMEELD, TOF LELELIE ] 32
ol FHLFT, BWITCH [EELITRR LN FFIis ) 1
o 4 ANTRLA, B ST4B24 | AR |a2dRI4 1
L] CASE TOF |FAD RFFL) SITIEN [ 29204 {0R7208 1 1
> § CANE & GASKET AMT. MOTTON 10334 | wewas N1 0 ]
ar & GE, IWEPCH {FAP TREN) STITA | SREDE |RETATL 3
o ¥ AFRIND. DEFYENT J A1IE00 | BTS04 | M6aY 1
v 30, 31 Voot MOM ERID nrddds | 30048 AT z
e 313 FMOTR ANSORIER PMELL | 3904 |maekas 1
e 14 GedIng. SvW BURSAR. 1. 478 ID, 8. 647 Wina | 030D | AMide |$-1430ET4.70 3
wr L ke RITNOR | JNd0E |03200% 1
o 18 EOMTAINER, ROyl 23023 | BSR4 {02030 Y
oy 1 COWTATMEL, TOF #2ITET | aEERF (ARATETY 3
o 1% sy LEADA wi5Tea [ wesas {vreraa 1
o ¥ LABEL, WINDOW FLORE-FHILIFR BARIT [ 22dTe 337 1
. > SUTTCR FAL, WERIEFTARY AFD0E | 80334 [R0RNR0 »
| .l 3 #3/04 TEER' 8 NAMILL | RDLIIN} WAL | SIERS [RReI1N 1
: ™ 3 €109 UFER'S MANUAL | IWTERMASIGNAL) BRINE | PSR [P400E 3
: vl 3 $3/48/87 AREVICE MAMUAL AJLEN | 40E3§ [BDL140 1Y
E @ LD, 4.3 DEOIY. BAR SRAFE, FULLTFLENND TH1ET | 12w |Leraae ]
[ Th ¥ Ekasle wohsirive pare. .
H .+ MPE dnxludes WIS and M,
I

_ ' 83788

. Figure 4-1. Fluka 83 Final Asasmbly
a4 : 4-5
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Tabls 4-2. Fluke 33 A7 Main PCA Table 42, Fluke 83 AY Main PCA (cont)
N H
FLUNE | MFRS MAIFACTURERS o7 | © FLUKE Tor|?
m“""“m“ DEECRIPTION srocK | seLy PANT HUNMBEA arelT REFERENCE DESCMPTION AT arel?
NO O QENERSC TYPE § DESIGHATOR n E
X] AR, BOLYER, 0. 910F, +- 10, 1880V [TTITT) 1¢m103x19007 1 ™z STV WIRE. POM LISHI 1
% SR PAR, F=1ARE, LOWY, O seivya TebITLAOFRIYS 1 aat 3 CORTR, AN AT 1
< 3 AR VYRR, 3 -BOFF. $0¥ ., OHB 1 etk armIT4 1 > i R, Y, P [l L]
LK CAP, CER, 47027, « -A%, ROV, 000, LIOE 4 143753 1 > a S99 VOLT FUSE CONTMCT TATLIO O I
3 CAP.Th. 13WF. 42200, £. 3V [T lasspLsascanImay 1 Ti CRYFTAL, 134, #TIENR, 0. 407%, TS 2 1
ce. 3 CUF, FOLTCR, 0. 9707, +-2 b, 43¢ e LI Y ) | Y
e 20 AP, POLTRN, &, dTOF, +-10%, 0¥ IS AT ARE i 1 Sratio SemSlTive PATt.
: CEL AP, FOLTP, 0. 0AT0F, +o20%, 3V harpaecaasen-srv 1 oS!
RV G, ¥R, 41T, #= 50N, LAV, FR4D EIIBATATORINTAY oF W a
< 13, 4. 33 TRE L CHN, B4 107, 4= 10%, I, HTR, 13704 [L3005C1 04 0Pk 3 i Aaf. Beslpnazer IFL is vve (3] paAres. PRy ars wiad wivk F) ob v Fiusl Avessbly.
€ 17, 1@ CRE, CER, J2APF, + =308, 10V, 00, 1308 FLISIELY JORATORON 3 - P Baf, Begiguivey EF be kwp (3] perts. They are uped wicth FJ ae the Floal Assaaliy.
e 1 CAP SR, AIFF, 4 =100, ROV, 09O, 1 TATINS 1 . D, Teis i e » T abtady palefy, mid emint swpingement iy,
e an CAP.CRN B, P74 . 2037, LAOOY, Ol SE111 | Sided [AOTSCHIIRICE . FRV¥LA 1
€ 23 CRECUN, 1O00HT, +-3 0%, BV, GO0, 1344 FTITE | 0423 J1YesER1leLEATIION 3 .
L3 1) TRE TR, AT w30y, 1Y 714704 | Se38s HIsppitezssienen 3
€ 3%, 30 3. CAF, CER, 4., #1OF, ¢ ~10U, 34V, X780, 1304 Y1 | 0a223 [rasdciodwavwa +
e 3¢ 47361 .
car TAF, CER, 130FF; v~ 10%, $4¥, 000, 13046 107 | 04233 [racdssidamami 1
€3, 5 R TR B AVEY, 4= T0%, TPV NIV srras | ssanr [aviniviztessmse ox w 3
e CAF ., CEN, IHPP, 4 2k, §0V, 000, 1308 FROOTS | vadid LIZCSAAITMATIEOR 3
e AP TR, 4. IO, =300, 10V, 3328 suTI IPATATARSLLOBAT wr W )
L] CRPLCEN, AAFTF, + - 44%, BUY, ChE, 1304 [l 1ITASRASAY Kb 1
L ar . um, AR pEETYS AP HISAANLIATREOR ]
X1 4 ERoOK, &1, 1K ¥ 15T 1maner 3
en s, ¥, 2 } Dot N, WE=Th. bV, 10ag0us, DOML, $OFI3 THAIAN TRV ]
1 FURLGE FROTRCION, 150KV, +=30% [t 40071 1
> 1 TAFUY RCFY RAST a1 93414 3 N
RPN TR TETON, I, TR, FLECY THRO, SOT-23 [IiTTE] o anacyy ]
CEIR DT * FRARSISTON, SE, M, Sinst, SLORAL, BO¥-31 Taadre rarwrsyer 3
o w + TRANSIERON, 41, W-Td P, #OTES "IreRL Lo T [l
4 10 t TrAsarsvon, #7,3-CRAM, SOT-32 33477 1
4 1% t TRAMITONON, BY, FEF, BALL SIOMAL, S0T+23 TR T AT S
13,14 tOTRANITETON, BT, M, BT $IEAL, #OT-1 Fiaddp 113468 ]
L] RES. W, AR, 4+ 1%, LS, FLMPRF, FOSTRLE SIIERE | #3427 |CWP0S 4P LK F T-1 MOLE + |3
K] 1 mRS, Ot PONX, sodh, AW 031504 | axa3T |ow-Tesupn-in 3 .
n £ M, oI, 4L SR, 6-Bh, 3T J0NFM, 1208 FAEANE | FLe3T  |chiwndid-1003TR 1
R4 AED. W, A0 L, e Ak, 8 LAY, 1000 PR *XLTHR R34 |Mrsepiidnie EY
L] P NN #2140 | $1437 [me-3c meadr 1.
= hEh, L 010 TS | 20258 |R-RdS410 1
¥, 10 b oame. cabid, Y, o fu, AN AN | 33317 [etsa-desm-n 1
L] } RES, OO, 15U, +-Fh, 1T, 3O0FME 1166 sidde | 21037 |[CROWLAR-aTR 1
a3, 13, 3, : RS, CRAN; 1008, +~T%, . L300, A6STPM, LA0F #1637 [CRowLInd-1000m % ) .
n 41
m a1 FOARE. CRIOH 10M, &+ 3%, L LTEN, JGDRT, 1208 PLEFT  [CRCWLIHE- 1408 1
W 13, Fde 79 1 ENe. CHRK, 10K, + =%, . 1TH, J0OFIW, 1364 1637 .
LT RS, MF, L0, 4 -0, 1%, 8, B1IH. LOAYIN 53124 |wrssnteazs 1
nas BN M BOR, o8, 2, b INN, J6HDIW 23134 [wrsezsessm 1
B AT, 19, 43, : TS, CRRM, 1M, #=T4, . LISH, 3000, 136K FLEFT  |OROWITNE-1H04TR +
® 54
x 1 + Ems, XK, 353K, 4= 10 SN ACERN, 1204 sy 1
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Table 4-5. Fluke 37 Final Assembly
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Table 4-5. Fluke B7 A1 Main PCA Table 4-6. Fluke 87 A1 Main PCA {cont)
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Tabie 5-1. Signal Abbrevialions

ACBM
ACBO
AFI
AFO
AGND

APD
AP
AP2
AP3
AP

APS
AP
AP?

APYD

APV

APV2
APVE
APY4
APCC
AVAM

AVAOM
AVAOP

CK?

CH2
‘COM
FAl
FAQ
H1

H2
H3

INT
KO

AL Buffer Minus (werling input}
AC Buifer Quput

Aciive Filter input

Aglive Fliter Guiput

Anplog Ground

Anakyg Port O {guard)

Analog Port 1 (ohme, rilbvols sense}
Anakyg Post 2 johms reference sense)
Analog Port 3 (amps sense)

Anglog Port 4 (milli/micro amps jack s#nao)

Analog Port 5 {amps jack aense)
Analog Port & (PTF position sense}
Anglog Port T {peak hold min sense)
Analag Port B [penk hold max sense)
Analog Port Valtaga 0 (dhvidet Inpul)

Analog Port Voltage 1 (divide by 10)
Analog Port Voltage 2 {divide by 100)
Analog Port Volinge 3 (divide by 1000}
Analog Port Voltage 4 {divide by 10600)
Armlog Port Compensation Cepacilor

Absolute Value Amplitier Minus {inverting input
Absolvte Value Amplifier Oupul Mings
Absolute Value Amplifier Qutpul Positive

Auto Zwro

Clock 1 {AC clock outpul)

Clock 2 (RC clock input)
Common

Filtar Active Inpul

Fiitar Actlve Qutput

LD backptane drive 1

LCO backplane drive 2
LCD backplane drive 3
LED backplane drive 4
Iniegrator oulput

Buifer culput times 874

K1
K2
PDS
POO
PO1

PO2
P03
P10
P11
P12

P13

TESTY
VBT+
VEBT-

VDD
vDGND
VOA
Vo
b1

Bulier oupud times 1
Bulier oulput times 10
Powart Down {off) Signal
Port 00 theypad)

Por 0t (keypad)

Porl 02 tkeypad)

Port 3 (PTF seferance and posilion changs sanae}
Port 10 (keypad)

Port 11 (keypad)

Port 12 (keypad) .

Port 13 (PW2, RMS powaer down drive)

Power Supply 0 {faed back for VDD vegulator)
Power Supply 1 {feed back ky common regulaton)
Power Supply 2 [output tor common regulalor)
Power 2 (power down drive for RMS converter)

Feferance High {1.23V)
Referance In (1.00v)
Reast for P

LCO Segment drive ¢

LOD Segment drive 31
Faciory Test

Phus batiery voitage
Minus battery voltage

‘FPIus systorm supply

Digftat Grourd

243 voitage foc LCD driva
172 vollags for LCD drive
Minus system supply

5-2
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Figure 5-10. Diode Test Signal Flow
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Figure 5-12. Peak/Hold Signal Flow (Model 87)




80 Series Service

FEAK HOLD

ACTIVE FILTER
1L

9,027

vag

.08l

5-28



80 Series Service

vore AC CONVEATER
T 100 P21 -47u
gy
" ) 22 2K
100pF 47U
(5} S —
A —
22K [] 10K goK 2z
vai- SEERER GUARD 84 03 a2 B0 | Ay
22 = - = &
¥s5 P
Lo nnl e :
r.ul r‘ul ’
M—I
3 ) }
Mi_JATK SENSE T T
2 !g: . } — e
vy I
5 T e—
BY
I L ) = I
91 —
AMP'S SENSE
e 1 ; l
104 ALK ENG
SOWEE |
- A— v5S FUNCTION SNITCH 9?
H}.*__g GUARD
AW
AX  (DHMS) .
PO3 $6) RIYIOER
BOTTGH
-

120K

K 1.5

FUSIBLE +T
VOLT/CHMWDT

Lo
DC¥ + DHMS + WIZLIvDC

h:i
KELYIM SWITCHES. YOLTAGE SOURCE

Figure 5-13. Function Switch Range Signal Flow

5-30



80 Series Service

ACTIVE FILTER

LCO SUPPLY

5-31/5-32



UMITED WARRANTY & LIMITATION OF LIABILITY

Each Fluke product |s wamanted 1o ba iras from dafscts In mataral and workmanship under

normal uee and service. The warranty perlod is ihves yeara and beging on the date of shipmen.

Pans, product repairs and servicas are warranted for 90 days, This warranty axtands only to the
original buyer o end-user customar of a Fluke authorized resefler, and does not apply 10 fuses,
disposabla batteries or 10 any product which, In Fluke's opinion, has been misused, alerod,
naglected or damaged by accident or abnermal conditions of operalion or handling, Fluke
warrans that sollware will operate substaniially in accordance with fts lunctlonal spectfications
for 50 daye and tha! it has bean properly recarded on non-delective media. Fivke does not
warrant fhal aoftwars will be srror tres or oparate without Interruption.

Fluka authorized reseflers shall extend this warranty on new and unused products to and-user
customars anly but have no authority Lo extand a graater or different warranty on behalf of
Fluka, Warranty support is avaitable #f product is purchased through a Fluke avihorized sales
outlet or Buyer has paid the applicable intemational price. Fluks reserves the right to fnvolce
Buyer lor importation cosls of repakireptacement pans when producl purchased in one country
Is submitted tor repair in ancther country.

Fluke's warranty obligation is limited, at Fluke's optiat, to refund of the purchase price, Iree of
charga repair, or replacament of & defective product which i retumad to a Fluke mihorzed
service centar within the warranty pariod.

To obtaln warranty service, contact your nearest Fluke authorized service center or send tha
product, with & description of the dificully, postage and insurance prepad (FOB Destination}, to
the nearest Fluke authorized servioe center. Fluke assumes no risk lor damage n trangh,
Following wamranty repair, \he product wil ba returmad 1o Buyer, transportation prepaid (FOB
Destination). H Fluke determines that the fallure was caused by misuse, aligrallon, accident or
abnormal condition of operation or handting, Fluke wit provide an estimats of repalr costs and
obialn autharizalion before commencing the work, Following repair, the praduct will ba retumned
1o the Buyer transportation prepaid and the Buyer wi ba bifad for the reprair and retum
{ransportation changes {FOB Shipping Paint).

THIS WARRANTY IS BUYER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLLUDING BUT NOT LIMITED TO ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR

PURPOSE. FLUKE SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES OR LOSSES, INCLUDING LOSS OF DATA, WHETHER

ARISING FROM BREACH OF WARRANTY OR BASED ON CONTRACT, TORT, RELIANCE
OR ANY OTHER THECRY.

Since samg couniries or states do not allow limitation of tha tarm of an implied warranty, or
axclusion or Kmitation of incidental or consequential damages, the limitations and exclusions of
thls warranty may not apply to every buyer. It any peavision of this Warranty is held invakd or
unenfarceable by a court of compelant Jurisdiclion, such hoiding will not affect the validity or
snforceability of any other provision.

Flukn Compomtion Flukm Europs BV,
P.0. Bax 9080 P.C. Box 1186
Evaret WA 5602 B.0.
382069000 Ewndhoven

The Netherlands

MULTIMETER SAFETY

lubo 83, 85, 87 Muhimewers have been dasignod and tested according 1o IEC Publication 348, Safety
:Iho:;;roments for Elactranic Measuring Apparatus. This manual containg Information and warmnings which must
be foliowed 1o enguna safa opemlion and retaln the meter in safe condition. Use of this equipmant in & manner
not speciBad herein may Impalr the prowction provided by the equipment.
two conditions:
sa mulimeters comply with part 16 of the FCC Rules. Operation is subject to the fallowing
memm muttmeters may notcause harmiuwinterference, and (2} these multimeters must accopt any interferance
received, including intarfecence 1hat may cause undesired operation,

Some common Intemational edectrical symbols uasd In this manual are shown balow.

~ | AC—ALTERNATING & OANGEROUS.
CURHENT VOTLAGE
—— | OC-DIREGT L | eaAtmenowo
7 | cuRRENT =

_. | ermienacorpc Zh SEE EXPLANATION IN

T | GUARENT MAKFAL
t | ocueLe msoLaTiIon

=3 | ruse @ FOR PROTECTION AGAINST
ELECTRIC SHOCK

ter, read the following safety information carefully. In this manual, “"WARNING.” is re-
mr: %mm::: arnd aciions that poge hazerd{a} 10 the user; "CAUTION." is raserved lor conditions and
actions that may damage your melsd.
»  Avoid working alone.
= Follow all safety procecuras for equipmant being tested.

= Inspact the test keads kor damaged insulation or exposed metal. Check test lead continuity. Damaged
eads should be replaced.

+  Ba sure the meleris in good operating condition.

+  Salact the propar function for your measuremant.

+«  To avoid elecirical shock, use caution when working above 60V dg or 30V ac AMS.

+ Disconnect the live test lead befors disconnecting the commen test lead.

+ Discormedt the power and discharge high-voltage capacitors before testing in O and -+ !,

= When making a current measurement, o the circuit power off before connacting the metar in the circuit.

v Check maber fuses bafore measuring ransformer secondary or motor winding curant. An opan fuse may
allow high voltage build-up, which is potentially hazardous.

« Use clamp-on prcbes when measiring circuits exceeding 10 amps.
«  Whan servicing the meter, use only the replacement parts speciiied.
s Do not allow meter o be used i it Is damaged or if #s salety is impaired.,




