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Section 1

Introduction and Specifications

1-1. INTRODUCTION
This manual covers servicing information for Fluke
multimeter Models 83, 85, and 87. This service |

SECTION 3. MAINTENANCE
Provides complete maintenance information, from general
mai and cleaning instructions to detailed trouble-

will prove useful for tasks ranging from routine mainte-
nance to troubleshooting and repair. Specifications,
theory of operation, calibration routines, testing and
troubleshooting procedures, parts replacement informa-
tion, and schematic diagrams are provided.

A meter under warranty will be promptly repaired or

- replaced (at Fluke's option) and returned at no charge.
See the registration card for warranty terms. If the
warranty has lapsed, the meter will be repaired and
returned for a fixed fee. Contact the nearest Service
Center for information and prices. A list of U.S. and
international Service Centers is included at the end of
Section 4 of this manual.

1-2. ORGANIZATION OF THE SERVICE MANUAL
The following descriptions for the various sections serve
to introduce the manual.

SECTION1. INTRODUCTION AND SPECIFICATIONS
This section describes both usc of the Service Manual and

pplication of special termi gy (con ) to de-
scribe the meter's circuitry. A complete set of specifications
appears at the end of this section.

SECTION 2. THEORY OF OPERATION

Thiy section first categorizes instrument circuitry into
functional blocks, with a description of cach block's role
in overall operation. A detailed circuit description is then
given foreach block. These descriptions explore operation
to the component level and fully support troubleshooting
and repair procedures defined in Section 3.

shooting and repair procedures to the component level.
Troubleshooting and repair procedures rely closely on
both the Theory of Operation presented in Section 2 and
the Schematic Diagrams shown in Section 5.

SECTION 4, LIST OF REPLACEABLE PARTS
Includes parts lists for all standard assemblies. Informa-
tion on how and where to order parts is also provided.

SECTION 5. SCHEMATIC DIAGRAMS

Includes schematic diagrams for all assemblies. A list of
mnemonic definitions is also included to aid in identifying
signal name abbreviations.

1-3. CONVENTIONS
Throqghoul the manual, certain notational conventions
are used. A summary of these conventions follows:

® Instrument Reference

When the discussion involves common features
of the Fluke 80 Series multimeters, the term
multimeter is used, and the model number is
not used. Where features differ among models,
further identification is made by model number
(Model B), 85, or 87). ’

® Printed Circuit Assembly

The term pea is used to represent & printed
circuit board and its attached parts.




80 Series Service

Signal Logic Polarity

Signal names followed by a - are active (or
asserted) low. Signals not so marked are active
high.

Circuit Nodes

Individual pins or connections on acomponent
are specified with a dash (-) following the
component reference designator, For example,
pin 19 of U30 would be U30-19.

User Notation

Generally, buttons to be pressed, function
positions to select, input terminals to use, and

display notation to be read are presented inthis
manual as they are seen on the multimeter.
However, one button on the Model 83/85 and
two buttons on the Mode! 87 use no terminology
and are identified by color (blue or yeflow) in
this manual.

Special terms (mnemonics) used in text descrip-
tions of mullimeter circuitry correspond to
terms used on the schematic diagrams in Section
S.

1-4. SPECIFICATIONS
Specifications for Models 83 and 85 are presented in

Table i-1
2-2.

. Model 87 specifications are presented in Table

Table 1-1. Specifications, Models 83 and 85

80 Series Service

FUNCTION| RANGE [RESOLUTION ACCURACY"
v 50 Hz to 60 Hz 45 Hz to 1 kHz 1KHz - 5 kHZ
(Fluke 83) | 400.0 mV 0.1mv #1.0% +4) H1.5% + 4) +2.0% + 4)
4.000V 0.001v (1.0% + 3) +(1.5% + 3) 12.0% + 3)
40,00V 0.01v 1.0% + 3) +{1.5% + 3) $2.0% + 3)
400.0V 0.1v 4(1.0% + 3) (1.5% + 3} +2.0% 4+ 3)
1000V . 1w +(1.0% + 3) 2{2.5% + 3} +(2.5% + 3)
v . S0Hzto 60 Hz | 45Hzto 1 kHz | 1kHz-5kHz | 5kHzto 20 kHz
(Fluke 85) | 400.0 mV 0.1 mVv H0.5% + 4) {1.0% + 4) 2.0% + 4) 3.0% + 4)
4,000V 0.001V (0.5% + 2) #(1.0% + 2) #2.0% +2) 14.0% + 4)
40.00V 0.0tV (0.5% + 2} (1.0% + 2) $2.0% + 2) 14.0% + 4)
400.0V 0.1V $(0.5% +2) $(1.0% +2) #2.0% + 2) +(4.0% + 4)
N -| 1000V v 1{0.5% + 2) +H2.0% + 2) +2.0% + 2) unspecified
v Fluke 83 Fiuke 85
4,000V 0,001V #0.3% + 1) #0.1% + 1)
40.00V 0.01v #0.3% + 1) #0.1% + 1)
400.0V 0.1V #0.3% +,1) $0.1% + 1)
1000V v 0.3% + 1) . 4(0.1% + 1)
mv 400.0 mV 01mv | 40.3% + 1) 2(0.1% + 1)
o] 400.00Q 0.10Q H0.4% + 1) $0.2% + 1)
4.000 kQ 0.001 kO +0.4% + 1) 1(0.2% + 1)
40,00 kQ 0.01 kQ $0.4% + 1) +0.2% + 1)
400.0 kQ 0.1kQ +(0.4% + 1) $(0.2% + 1)
4,000 MQ 0.001 MQ +0.4% + 1) 1(0.2% + 1)
40.00 MQ 0.01 MQ © 1%+ 3) 1% + 3)
(nS) 40.00 nS 0.01nS +{1% +10) (1% + 10)
TYPICAL OHMS SHORT CIRCUIT CURRENT
Range 400 4k 40k 400k 4M 40M
Current 700 pA 170uA  20pA 2pA 2pA 2 pA

1 Accuracy iz given as +([% of reading} + [number of least significant digils]) at 18°C to 28° C with relative humidity up to
90%, for a period of one yesr after calibration. AC i y

the rms value of a sine wave input.

* Bolow & reading of 200 counts, add 10 digits.

are

P g

ing, and

to
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Table 1-1. Specifications, Models 83 and 85 (cont)

Table 1-1. Specifications, Models 83 and 85 (con)

80 Series Service

FREQUENCY COUNTER SENSITIVITY AND TRIGGER LEVEL
MINIMUM SENSITIVITY
INFUT RANGE (RMS SINEWAVE)
YT Pr——— APPROXIMATE TRIGGER LEVEL
or
(DC VOLTAGE FUNCTION)
PI0X Rameeurey 5 Hz.20 Kz 0.5 Hz-200 kHz
1000V)
400 mV dc 70 mV (to 400 Hz) 70 mV (to 400 Hz) 40 mv
400 mV ac 160 mV 150 mV —
4v 0.3v 0.7v v
40V 3v s 4V
400V 3o0v 70V (<140 kHz) 40V
1000V 300V TOOV (<14 kHz) 400V
Duty Cycle 0.1 to 99.9% (0.5 Hz to 200 kHz, pulse width >>2 us)
Accuracy: Within +(0.05% per kHz + 0.19%) of fuli scale for a 5V logic family
input on the 4V dc range.
Within = {0.06 x Voltage Range/Input Voltage) X 100%) of full scale
for sine wave inputs on ac voltage ranges.
OVERLOAD INPUT COMMON MODE NORMAL MODE
FUNCTION PROTECTION® IMPEDANCE REJECTION RATIO REJECTION RATIO
{nominal) {1 kQ unbalance) .
v 1000V rms 10 MQ<100 pF >120 dB at dc, >60 dB at
50 Hz or 60 Hz 50 Hz or 60 Hz
;;/ 1000V rms 10 MQ<100 pF >120 dB at dc, >60 dB at
50 Hz or 60 Hz 50 Hz or 60 Hz
v 1000V rms 10 MA<100 pF >60 dB, dc to 60 Hz
(ac-coupled)
0 OPEN CIRCUIT FULL SCALE VOLTAGE -|SHORT CIRCUIT
TEST VOLTAGE CURRENT
To 4.0 M{} 40 M) or nS
1000V rms* <1.3Vdc <450 mV de <13V dc <500 pA
Diode Test 1000V rmsé <39Vde 3.000V de 1.0 mA typical

FUNCTION RANGE RESOLUTION ACCURACY?
Capacitance 5.00 nF 001 nF 1% +3)
' 0.0500 uF 0.0001 uF (1% +3)
0.500 uF 0.001 ufF (1% +3)
5.00 uF 0.01 uF #H1% +3)
Diode Test 3.000V 0.001V (2% + 1)
FUNCTION RANGE RESOLUTION ACCURACY BURDEN VOLTAGE
Fluka 83 Fluke 85 TYPICAL
mA 4000 mA 001 mA H1.2%+2) | H0.6%+2)" 1.6 mV/mA
(45 Hz 1o 2 kHz) 400.0 mA 0.1 mA H1.2%+2)* #0.6% +2)* 1.6 mV/mA
4000 mA 1 mA H12%+2)° | H06%+2) 0.03 V/A
10.00A° 0.01A H1.2%+2)° | 0.6%+2) 0.03 V/A
- 40.00 mA 001 mA £04%+2) | £02%+2) 1.6 mV/mA
400.0 mA 0.1 mA +(0.4% + 2} +(02% + 2) 1.6 mV/mA
4000 mA 1 mA +(04% + 2) +(0.2% + 2) 0.03 V/A
10.00A2 0.01A +(0.4% + 2) T H02%+2) 0.03 V/A
A 400.0 pA 0.1 pA H1.2%+2)° +0.6% + 2)* 100 pV/pA
{45 Hz to 2 kHz) 4000 pA 1 pA #1.2% + 2)" #0.6% + 2)* 100 uV/uA
oA 4000 pA 0.1 pA +H0.4% + 3) +0.2% + 3) 100 pV/uA
4000 pA 1 pA +(0.4% + 2) 3(0.2% + 2) 100 uV/uA
FUNCTION RANGE RESOLUTION ACCURACY
Frequency 199.99 001 Hz +{0.005% + 1)
{0.5 Hz 10 200 kHz, | 1999.8 0.1 Hz +(0.005% + 1)
pulse width 19.999 kHz 0.001 kHz +(0.005% + 1)
>2 ps) 199.99 kHz 0.01 kHz +(0.005% + 1)
>200 kHz 0.1 kHz Unspecitied
2 With film capacitor of better using Relative mode 1o zero residual
3 10A continuous, 20A for 30 seconds maximum
1-4

5 107 V Hz max

8 For circuits < 0.3A short circuit, 660V for high energy circuits.

1-5:
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Table 1-1. Specifications, Models 83 and 85 (cont)

NOMINAL ACCURACY
RESPONSE (5% to 100% of range)
““i MAX 100 ms to 80% Spaclfied accuracy +12 diglts for changes >200 ms in duration (40 digits
Recording in AC with beeper on)
is Same as speciiied accuracy for changes >2 seconds In duration (+40 digits
in AC with baepsr on)
MAXIMUM VOLTAGE BETWEEN ANY
PROT!
FUSE PROTECTION TERMINAL AND EARTH GROUND
mA or A 1A 600V FAST Fuse 1000 Volts
A 15A 600V FAST Fuse

Display

Operating Temperature
Storage Temperature

Temperature Coeflicient

Electromagnetic Compatibility

Relative Humidity

. Battery Type

Battery Life

Shock, Vibration

Size {(HxWxL)

With Holster and Flex-Stand:
Weight

With Holster and Flex-Stand:
Safety

Digital: 4000 counts, updates 4/sec
Analog: 43 segments, updates 40/sec
Frequency: 19,999 counts, updates 3/sec @ > 10 Hz

-20°C 10-55°C
-40°C to 60°C
0.05 x (specified accuracy)/°C (<18°C or >28°C)

in an RF field of 1 V/m on all ranges and functions:
Total Accuracy = Specified Accuracy + 0.5% of range.
Performance above 1 V/m is not specified.

0% to 90% {(0°C to 35°C)
0% to 70% (35°C to 55°C)
9V, NEDA 1604 or 6F22 or 006P

500 hrs typical with alkaline

Per MIL-T-28800 for a Ciass 2 Instrument

1.25 in x 3.41 in x 7.35 in (3.1 cm x 86 cm x 186 cm)

206 in x 386 in x 7.93 in (52 cm x 9.8 cm x 20.1 cm)

125 oz (355¢9)

22.0 oz (6249)

Designed to Protection Class If per IEC 348, ISA-DS82, and UL1244

80 Series Service
Table 1-2. Specifications, Model 87
| FUNCTION | RANGE | RESOLUTION . ACCURACY*
50 Hz 10 60 Hz | 45 Hzto 1 kHz | 1 kHz10 5 kHz | § kHz to 20 kHZ'
v 400.0 mV 0.1 mV H0.7% + 4) +1.0% + 4) 1(2.0% + 4) $(2.0% + 20)
4,000V 0.001V $0.7% + 2) 11.0% + 4) £2.0% + 4) +2.0% + 20)
40.00V 0.01V #0.7%+ 2) 11.0% 4+ 4) +(2.0% + 4) #2.0% + 20)
400.0V 0.1V H0.7% +2) #(1.0% +4 £(2.0% + 4) £(2.0% + 20)
1000V 1V $0.7% + 2) 1(1.0% + 4)° +2.0% + 4)' unspecified
v 4,000V 0.001V 10.1% + 1)
40.00V 0.0tV H01% + 1)
400.0V 0.1V $0.1% + 1)
1000V v H0.1% + 1)
£ 4000mV| 0.1 mV H0.1% + 1)
Q 400.002 010 . +0.2% + 1)
4000k | 0.001kQ +0.2% + 1)
40000 | 001KkR #0.2% + 1)
4000kn | 01k $0.2% + 1)
4000MQ|  0.001 MO #0.2% + 1)
4000Ma| 0.01MQ : +1% + 3)
(nS) 40.00 nS 0.01nS i 1% + 10)
FUNCTION RANGE RESOLUTION ACCURACY?
Capacitance 5.00 nF 001 nF +(1% +3)
0.0500 uF 0.0001 4F 1% +3)
0.500 4F 0.001 pF 1% +3)
5.00 uf 0.01 uf © (1% +3)
Diode Test 3,000V 0.001V +(2% + 1)
BURDEN VOLTAGE
FUNCTION RANGE RESOLUTION ACCURACY TYPICAL
e 40.00 mA 0.01 mA +(1.0% + 2) 16 mv/mA
(45 Hz 1o 2 kH2) 4000 mA 0.1 mA : +(1.0% + 2) 1.6 mV/mA
4000 mA 1 mA +(1.0% + 2) 003 V/A
10.00A* 0.01A £(1.0% + 2) 0.03 V/A
mA = 40.00 mA 001 mA £0.2% + 2) 16 mV/mA
400.0 MA 0.1 mA £(0.2% + 2) 1.8 mv/mA
4000 mA 1 mA +{0.2% + 2) 003 V/A
10.00A* 0.01A +(0.2% + 2) 0.03 V/A

TYPICAL OHMS SHORT CIRCUIT CURRENT

Range 400 4k 40k 400k AM 40M

Current 700 pA 170 pA  20pA 2pA 2pA 2 pA

1 Accuracy is given as +{{% of g]+{number of loast signit digits]) at 18°C fo 26°C, with relative humidily up to 90%, for & period of one year after
’ Inihe 41/ diort ;. /i i ant )by 10.AC P

mAtply (u

. igits ( y 10. -couplad, g,
" to the rms value of a sine wava input, and vakd from 5% to 100% of range. AC can be up 10 3 at hiAl scale. & at hall scale. For non-sinusoidsl wave

forms add -[2% Rdg x 2% F) typical, for & crest factor up to 3.

2 Bolow 10% of range, 20d 6 dipils.
T3 With Nm capacitor or belter using Relative mode to zero residusl.

4 10A continuous, 20A for 30 ssconds maximum.
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Table 1-2. Specifications, Model 87 {cont)

80 Series Service

Table 1-2. Specificatlons, Model 87 (cont)

OVERLOAD INPUT COMMON MODE NORMAL MODE
FUNCTION PROTECTION* IMPEDANCE REJECTION RATIO REJECTION
{nominal) (1 k{} unbalance)
v 1000V rms 10 MO<100 pF >120 dB at dc, >60 9B at
50 Hz or 60 Hz 50 Hz or 60 Hz
;\l[ 1000V rms 10 MO<100 pF >120 dB at dc, >60 dB at
50 Hz or 60 Hz 50 Hz or 60 Hz
v 1000V 1ms 10 MQO<100 pf >60 dB, dc to 60 Hz
(ac-coupled)
OPEN CIRCUIT FULL SCALE VOLTAGE SHORT CIRCUIT
TEST VOLTAGE CURRENT
To 4.0 M2 40 MQ or nS
Q 1000V rms’ <1.3V dc <450 mV dc <1.3Vdc <500 A
Diode Test 1000V rms’ <39V dc 3.000V dc 1.0 mA typical
NOMINAL ACCURACY
RESPONSE (5% to 100% of range)
MIN MAX 100 ms to 0% Specified accuracy +12 diglts for changes >200 me in duration
(DC Functions)
Recording .
120 ms to 80% Specilied accuracy 40 digits for changes >350 ms and inputs >25% of
{AC Functions) range.
1s Same as specified accuracy for changes >2 seconds in duration
1ms Spacifled accuracy £40 digits for changes >1 ms:in duration. (100 digits
typical for mV, 400 pA dc,40 mA dc, 400 mA dc).

BURDEN VOLTAGE
F
UNCTION RANGE RESOLUTION ACCURACY TYPICAL
A 4000 pA 0.1 pA +{1.0% + 2) 100 pV/uA
(45 Hz to 2 kHz) 4000 pA 1 pA £(1.0% + 2} 100 uV/pA
A 4000 pA 0.1 pA +0.2% + 3) 100 pV/pA
4000 pA 1 pA +{0.2% + 2) 100 uv/uA
FUNCTION RANGE RESOLUTION ACCURACY
Frequency 199.99 0.01 Hz +(0.005% + 1)
(0.5 Hz to 200 kHz, | 1999.9 0.1 Hz +(0.005% + 1)
pulse width 19.999 kHz 0.001 kHz +(0.005% + 1)
>2 ps) 199.99 kHz 0.01 kHz 1(0.005% + 1)
>200 kHz 0.1 kHz Unspecified
FREQUENCY COUNTER SENSITIVITY AND TRIGGER LEVEL
INPUT RANGE MU SENSITVITY
. APPROXIMATE TRIGGER LEVEL
(“":":"g" input for (DC VOLTAGE FUNCTION)
PIOX Range o | 5 Mz:20 kHz 0.5 Hz-200 kHz
1000V)
400 mV dc 70 mV {to 400 Hz) 70 mV (to 400 Hz) 40 mV
400 mV ac 150 mvV 150 mv —
4V 0.3v o0V 1.7v
40V v v 4av
400V . 30V 70V (<140 kH2) 40v
1000V 300V 700V (<14 kH2) 400V
Duty Cycle 0.0 to 99.9% (0.5 Hz to 200 kHz, pulse width >2 us)
Accuracy: Within $:(0.05% per kHz + 0.19) of full scale for a 5V logic family
input on the 4V dc range.
Within 1{{0.06 x Voltage Range/Input Voltage) x 100%) of
full scale for sine wave inputs on ac voltage ranges.

FUSE PROTECTION

MAXIMUM VOLTAGE BETWEEN ANY
TERMINAL AND EARTH GROUND

. mAorpA
A

1A 800V FAST Fuse
15A 600V FAST Fuse

1000 Volts

6 10’V Hz max
7 For cicuits + 0.3A short circuil, 660V for high eneigy cucuis
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Table 1-2. Specifications, Mode! 87 (cont)

Display

Operating Temperature
Storage Temperature
Temperature Coefficient

Relative Humidity

Electromagnetic Compatibility

Batiery Type
Baltery Lite
SD'wck. Vibration
Size (HxWsL)

With Holster and Flex-Stand:

Weight

With Holster and Flex-Stand:

Satety

Digital: 4000 counts, updates 4/sec

19,999 counts (4 %-digit mode), updates 1/sec
Analog: 4 x 32 segments (equivalent to 128), updates 40/sec
Frequency: 19,999 counts, updates 3/sec @ > 10 Hz
Backlight: On for 68 seconds when selected.
-20°C to 55°C
-40°C to 60°C

0.05 x {specified accuracy)/°C {<18°C or >-28°C)

0% !o 90% {0°C 1o 35°C)
0% to 70% (35°C to 55°C)

In an RF fisld of 1 V/m on all ranges and functions:
Total Accuracy = Spacified Accuracy + 0.5% of range.
Performance above 1 V/m is not specified.

9V, NEDA 1604 or 6F22 or 006P

400 hrs typical with atkaline

Per MIL-T-28800 for a Class 2 Instrument

1.25 in x 3.41 in x 7.35 in (3.1 cm x 8.6 ¢cm x 186 cm)
206 in x 386 in x 7.93 in (52 cm x 9.8 cm x 20.1 ¢m)
12.5 oz (355g)

220 oz (624g)

Designed to Protection Class N per IEC 348, ISA-DS82, and UL1244

2-1. INTRODUCTION

This section describes the theory of operation for the
Fiuke 83, Fluke 85, and Fiuke 87, Unless otherwise
specified, the descriptions apply to ali three instruments,

Functional block descriptions present an initial overview

-of circuit operation. Detailed circuit descriptions then

cover the major circuit functions in more detail. For
reference, detailed schematic diagrams are included in
Section 5.

2-2. FUNCTIONAL BLOCK DESCRIPTION

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

The analog section of U4 contains the a/d converter,
active filter, ac converter (for Models 83 and 85),
frequency comparator, analog signal routing, range switch-
ing, and power supply functions.

The digital logic portion of U4 provides the state machine
for synchronous a/d converter control and the 16-bit
counter used for a/d converter counts and frequency
measurements. Also, the digital logic section contains bus
and interrupt control circuits (to facilitate the micro-
computer interface) and registers for analog switch drive.

The microcomputer section of U4 executes software
functions, formats data for the display, drives the display,
and controls most analog and digital logic functions. The
mode switch push buttons initiate various operating
modes for the microcomputer. Output from the micro-
omp can be p d visually on the liquid crystal

‘display (LCD) and audibly on the beeper.

Section 2
Theory of Operation

2-3. DETAILED CIRCUIT DESCRIPTION

Each of the functional blocks in Figure 2-1 is discussed in
greater detail in the following paragraphs. The schematic
diagrams located at the end of this manual can be
consulted for details not portrayed in the figures in this
s'ection.

2-4. Input Overload Protection

Overioad protection for the V-9 input is provided by
a network of two metal-oxide varistors (RV1 and RV2),
three current-limiting resistors (R1, R2, and RT1), and
spark gap Ef. The [ kil, 2W fusible resistor Rf opens
when an exiremely high energy signal is present. Therm-
istor RTI rises to a high impedance during a sustained
voltage overload in the millivolts de, ohms, or diode test
mode. A voltage clamp network is formed by transistors
Q1.Q2, and Q6, diodes CR7 and CRS8, and resistor R58.
During ohms and diode test overloads, this clamp circuit
timits the overload current to U4 at 10 mA. Power supply
regulation and system operation is maintained during any
of these overloads.

Overload protection for the mA A input is provided
by F1, rated at IA/600V. The A input is protected by
F2. rated at 15A/600V. In addition, the microamp shunt
resistors (R4 and R43) are protected from overload
currents below the Fl fusing level by the Ul and CRI
diode network.

The 83/85/87 Input-Alert feature provides a beeper
warning signal when an input jack is connected to a
current input and a non-current function is selected with
the rotary switch. The meter detects the presence of an
input connection by using split jacks at the mA gA and

A inputs. One side of the jack is connected to an
overload protection resistor (R7 for mA pA , R10 for
A ). Inturn, R7 and R10 are connected to U4 sense lines
AP4 and APS (pins 89 and 88). Resistors R8 and R48

2-1
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Figure 2-1. Overall Functional Block Diagram
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f)mvidc Vdd pull up for AP4, and RI1 is the pull up

resistor for APS. When aconnectionis made at mA pA
or A, the sense side of the jack is pulled to COM. This
condition is detected and compared with the selected
function by U4. If a conflict exists, the beeper warning is
activated.

2-5. Rotlary Knob Switch and Potentiomet

Input signals are routed from the overload protection
circuits to a double-sided switch wafer, which provides
the y switching 10 impl the various signal
conditioning. The function-encoding potentiometer is
attached to the associated rotary switch shaft. After turn
on, or a knob position change. U4 performs a voltage
ratio measurement on this potentiometer to determine the
new function.

2-6. Input Signal Conditioning Circuits

Each input signal is routed through signal conditioning
circuitry before reaching U4, Input signals seceived
through the VQ-P- input are routed through ZI, a
precision resistor network. This input divider network
provides precise input scaling for the various voltage
ranges and precision reference resistors for the ohms and
capacitance functions. The capacitors in parallel with the

80 Series Service

3 of Z1), the internal switch resistance adds to the 9.996
M1 resistor, making for a circuit total of 10 MQ).

2-8. OHMS

In the 400.0hm range the internal switches connect the
9.996 M(1 resistor (pin 2 of Z1) 10 the 1.0001 k{1 resistor
(pin 6 of ZI); contacts 5 and 3 of S1 connect the remaining
ends to of these resistors, making a reference resistor of 1
k(). Aguin;the 4 k{} internal switch resistance adds to the
9.996 MO

The source voltage is connected internally at both APVQ
and APV4 of U4, The current is routed through the
1.0001 k{};and 9.996 M} resistors, into SI at contacts 3
and 5. out of S| at contact 4, through Rl and RT|, out the
VQ-p input, through the unknown resistance, and back
to COM. The same current flows through the unknown
resistance and the reference resistor. The voltage dropped
across the unknown resistance is sensed from the VQ-»+
input jack through R2and S (contacts 11 and 12)te API
of U4,

The A/ D senses the voltage drop across the tK reference
resistor through the low (AP2 of U4 through R13) and
high (APV0 and APV4) points, These two voltages are
used by thc A/D Coaverter to perform a ratiometric

various resistors in ZI ure used for high frequency

compensation,

The input divider is used in two modes. In volis functions,
a series mode is used to provide four divider ratios. In the
ohms function, a paraliel mode provides five reference
resistors. During the following discussion. refer to the
schematic and signal flow diagrams in Section 5,

2-7. VOUTS

{n Volts functions, signal flow for input divider Z1 begins
with the unknown voltage at the VQ-P+ input, which is
connectéd to the high end of the 9.996 M) resistor (pin |
of Z1) through Rl and RTI. In AC volts, C1 is also
connected in series. In DC volts, CI is shorted by S!
(contacts 3 and 4). Internal switches connect the 9.996
M and 1.1H11 M{Y resistors (pin 2 to pin 3 of Z1). The
low end of the 1.111]1 M) resistor (pin 7 of Z1) is
connected to COM through St contacts ! and 2, producing
the divide-by-10 ratio used in the 400 mV ac, 4V ac, and
4V dc ranges.

For the 40V range, internal switches connect a 101.01 k(}
resistor to provide a divide-by-100 ratio. In the 400V
range, 10.01 k2 is used for a divide-by-1000 ratio. And a
1.0001 kQ resistor is used in the 1000V range to provide a
divide-by-10000 ratio.

The internal switch resistance connecting the 11111 MQ)

and 9.996 M) with the other resistors is approximately 4
k{): Since the A/ D senses the voltage at APV of U4 (pin

cment.,

For the 4 K€Y range, the 10.010 k{} resistor used in paraliel
with the 9.996 M{Q} resistor forms a 10 k) reference
resistor. In the 40 k() range. 101.01 k{} and 9.996 MQ}
form a 100 k() reference resistor. And inthe 400 k{) range,
L1ETE M{) and 9.996 M{} provide a 1 M(} reference
resistor. The 4 M) and 40 M} use only the 9.996 M)
resistor,

2-9. Analog Section of Integrated Multimeter IC (U4)
The analog-to-digital converter, autorange switching,
frequency comparator, and most of the remaining analog
circuitry are contained in the analog section of U4,
Peripherals to this U4 analog section include the crystal
clock, the system reference voltage, and some filter and
amplifier resistors and capacitors. Included in the Fluke
87 only is a peripheral | ms MIN/MAX circuit and a true
rms (root-mean-square) ac-to-dc converter.

Analog-lq‘-digiml conversion is accomplished within U4
using the, dual-rate, dual-slope a/d converter circuit
shown in Figure 2-2. For most measurements, the basic

" a/d rate cycle lasts 25 ms, for 40 measuremenis-per

second. Al single conversion at this rate is called a minor
cycle sample. Each minor cycle sample is used to
provide 40 updates-per-second for the fast response bar
graph display, fast MIN/MAX recording, and fast
autoranging.

Eight minor cycle samples are necessary 10 accumulate
data for displaying a full-resolution (4000 count full scale)

2-3
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Figure 2-2. A/D Conversion

measurement on the digital display. A 40 ms autozero
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Capacitance measurements to 5.0 uF are made by

phase occurs following every eight ple seq
Therefore, each digital display update requires 240 ms,
approximating 4 updates-per-second.

Basic a/d conversion elements and waveforms are illus-
trated in Figure 2-2, As this figure shows, a residual
charge is retained by the integrator capacitor due to the
overshoot past the true-zero base line, In the absence of
an autozero phase, the residual charge would normally
produce a significant error in the sample taken next.
However, a digital algorithm eliminates the error and
accounts for the residual as it propagates through ail cight
samples,

Basic timing for the a/d converter is defined as a series of
cight integrate read cycles, followed by a 40 ms autozero
phase. However, the 40 M1, capacitance, overload
recovery, autoranging, Touch-Hold, 100 ms Min/Max, |
ms Min/Max (Fluke 87 only), and rotary knob poteatio-
méter modes all require variations from the basic timing.

ing the charge required 1o change the voltage
across the unknown capacitor from zero to the system
reference voltage. This technique is referred to as a
ballistic type of cment, the b of which are
shown in Figure 2-3. The unknown capacitor is fully
charged from zero during the a/d converter integrate
cycle. The signal integrated by the a/d converter con-
stitutes the voltage drop across one or more precision
resistors (Z1). The reference voltage is the de-integration
signal for the a/d. Cx is discharged during de-integrate,
hold, and aut ‘The mier p feul a
display value from the latched count, which is propor-
tional to the unknown capacitance. Capacitance mode
uses two samples per display update.

A voltage parator, with micr p configurable
offsets, is used for both signal detection in frequency and
duty cycle modes and threshold detection in continuity
mode. In {requency and duty cycle modes, digital pulses
from the voltage comparator are routed to the 16-bit
counter.

REFERENCE
VOLTAGE
INPUT FOR
DEINTEGRATION )
¢ "l | REFERENCE  PROTECTION
RESISTORS RESISTORS
‘.!.‘, ‘.“.‘. ]
21
ATOD
A CONVERTER INPUT FOR
v INTEGRATION UNKNOWN <k cx
CAPACITOR
CONTROL
INTEGRATE
| I
ATOD
( STATE MACHINE NoT
INTEGRATE
- Figure 2-3. C f M El
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2-10. Digital Section of Integrated Multimeter IC
(u4q)

Digital circuitry in U4 (excluding the microcomputer) is
partitioned into five functional blocks, as shown in Figure
2-4.

® A bus control cell performs address decoding
and manages selective power down, split jack
sense, and low battery signals,

® The interrupt control cell manages and multi-
plexes four interrupts to the microcomputer,

The microcomputer/digital logic interface consists of
both RAM that has been mapped into the digital logic
and an interrupt line back to the microcomputer. The
four interrupts are maskable, readable, and rescttable.
Note that the microcomputer runs onits own RC clock at
a frequency of 525 to 800 kHz and is asynchronous from
the crystal clock.

The microcomputer cxercises direct control over the
ranging and signal routing analog switches. A specific
word is written to the switch drive register for each
function/ range sclection, In autoranging (default) mode,

These interrupts are for 16-bit and 8-bit
carries and voltage comparator transitions.

® A 48-bit write-only register latches microcom-
puter data for analog switch drive.

® A 16-bit counter (with parallel preload and
latch registers) is used as a read counter fora/d

the micr p determines the correct range based on
the input. In addition, for autoranging during voltage,
ohms, or current measurements, the active filter fast
mode is enabled for quick response. In frequency or duty
cycle mode, pushing the range button causes a range
change in the primary function (volts, amps, etc.) that
may change the sensitivity or offset,

conversions and as a pulse forfreq y
and duty-cycle measurements,

® The a/d converter is controlled by a 4-bit state
machine with output decoding ROM.

Figure 2-5 is a block diagram of frequency counter
components. For frequency and duty cycle measurements,
the 16-bit counter in the digital section of U4 is partitioned
into two B-bit counters. Each of these counters is then
extended to 20 bits using microcomputer software and
hardware. The gating logic controls the start and stop of
cach reading. Infrequency mode, signal A isthe unknown
frequency, and signal B is the crystal clock signal, After
enough counts have been accumulated in each 20-bit
register, the micr p lcul the unknown
frequency from the ratio of the counter values. -

In making a duty cycle measurement, signai A (Figure
2-5)is again the unknown signal, but signal B is the logical
AND of the unknown and reference signals. As with
frequency ement, the micr p controls the
start and stop of a measurement cycle via the gating logic.
The ratio of the counter values yields the duty cycle value.

2-11. Microcomputer Control

A 4-bit microcomputer, integrated within U4, controls
the various instrument functions and drives the dispiay.
A/ D converter and counter measurements are controlied
via the microcomputer interface lines shown in Figure
2-4. Min/Max, Touch-Hold, and REL (relative) modes
involve additional data processing by the microcomputer
to generate the display value.

2-6

The microcomp sets the required a/d convcriqr
mode, which determines the on-chip analog signal ports
to be used for the integrate and de-integrate signals. The
microcomputer also selects one of the three available gain
resistors in Z1 for intcgrate and de-integrate. All voltage
and current conversions use either a 400 mV or a 40 mV
full scale mode. Other modes are used for ohms, hiohms,
40 M1}, nS, and capacitance. Since the afd state machine
timing is under direct software control, a mode invoked in
another function or range can use different timing.

Frequency measurements are also controlled by the
microcompater section of U4, The microcomputer initial-
izes the counters, monitors the count accumulation, arms
and disarms the logic signal gating, and calculates the
display value from the counter values.

Min/Max Record {Is and 100 ms), Touch-Hold, and
Relative are secondary software functions. This means
that the microcomputer performs either a different control
algorithm or a different math routine on the data, as
explained below.

¢ In Min/Max Record mode, the maximum and
minimum readings after initialization are stored
in memory, and a true running average is
calculated after each reading. The running
average is updated for a maximum of 36 hours,
The MIN MAX button allows the user to scroll
through the min, max, average, and present
readings. In 100 ms Min/ Max a single sample s
used to calculate the display value, while in {s
Min/Max a full resolution conversion is used.
Note that { ms Peak Min/Max (Fluke 87 only)
requires additional analog peak hold amplifiers
external to U4,
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®  When Touch~-Hold is selected, the microcom-
) puter does not allow afull resolution conversion
to be completed unless the input signal is stable.
When a stable reading occurs, the conversion is
pleted, and the micr p generates
and freezes the corresponding display. The
microcomputer now waits for a change in the
signal to exceed a certain threshold, then begins
watching for a stable reading again. Note thata
reading is forced when Touch Hold is first
selected. Also, open test lead signals do not
update the display.

® With the REL button (relative) selected, the
microcomputer stores the present reading as an
offset. This value is subtracted from all sub-
sequent readmgs (provided that they are on
scale) to give the display value.

2-12, Peripherals to U4
In addition to input overload protection and input signal
conditioning circuits, other devices peripheral to U4 are
needed to support 80 series features, The ac converter,
active filter, and a/d converter circuits require off-chip
resistors and capacitors. Digital drive and level-shifting
circuits are needed for the beeper drive, quick turn off,
true RMS converter power down (Fluke 87 only), and
LCD back light (also Fiuke 87 only) features. A voltage
refercnce ls generated separate from U4, and some
t and transistors support the power
supply. The Fluke 87 also uses two analog peak hold
circuits (1 ms Min/ Max).

2-13. AC BUFFER

The ac buffer circuit differs between the Fluke 83/85 and
the Fluke 87. On the Fluke 83/85, R14, R15, C5, and C27
are part of the ac buffer circuit that drives the ac converter
and guard. The Fluke 83/85 ac buffer can be configured
for an ac gain of 1 or 10. For the Fiuke 87, R14, R15, R46,
C5, and C27 support the ac buffer. This buffer can be
configured for an ac gain of %4, |, 5, or 10. The gains of %
and 5 arc needed for the true rms converter, which uses a
200 mV 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 83/85 average ac converter uses off-chip
components R30, R31, R34, R40, C24, C28, and C29.
This ac converter is a full-wave rectifying converter with a
differential output and gain sclected to give a dc output
equal to the rms value for a sine wave input. Filtering is
provided by C28 and C29.

‘ 80 Series Service

2-15. RMS CONVERTER

The Fluke 87 uses an integrated rms-to-dc converter (U2).
Devices R34, R45, C6, and C7 support U2, while Q4,
R32, and R39 drive the power on/off pin.

2-16. ACTIVE FILTER
On all models, the active filter uscs off-chip passive
components R17, R18, C8, and C9. The active filter is a
second order Jow pass filter with two poles at 5.9 Hz in
normal mode. It filters input signal noise and ac ripple
from the ac converter, yielding stable a/d converter
dings. The:micr p can disable the filter com-
pletely or enable the filter fast response mode.

2-17. A/D CONVERTER

Pins 8,9, and 10 on precision resistor network Z1 connect
tothethree a/d converter gain resistors. Pin 8 connects to
190 k{2 for a gain of 0.87. Pin 9 connects to 160 k) for a
gain of 1, and pin 10 connects to 16 kf} for a gain of 10.
Pin 11 is the commen connection. The autozero capacitor
(C10) stores op amp and comparator offsets, The inte-
gration capacitor is Cl .

2-18. BEEPER

Devices Q9, QIf, R56, R57 and CMOS hex inverter U6
make up the double-ended beeper drive circuit, Traansistor
Q12 is connected to provide quick microcomputer power
down when the instrument is turned off,

2-19, SYSTEM REFERENCE

The system reference voltage (1.235V) is generated by
VRI and R44. The 1.000V reference voltage for the a/d
converter is supplicd through U4-1 (REFI), This voltage
is adjusted by R21, the dc calibration potentiometer. In
addition to generating the a/d reference, the VR 1 voltage
is used for power supply reference, voltage comparator
selectable offset generation, and the ohms source level.

2-20. POWER SUPPLY
The power supply consists of two regulators, one shunt
and one sencs, which set Vdd at 4+3.0V and Vss at -3.2V
for all battery voltages down 0 6.7V, The shunt (common)
regulatorsets Vdgnd-Vss (Vdgnd =COM =0V)and
ists of an d op amp and large current
shunt devices m(egralcd on U4. Resistors R37 and R38
provide voltage division. The series (Vdd) regulator,
which sets ' Vdd - Vdgnd | is made up of another
on-chip, uncompensated op amp, along with devices Q3,
R24,and R25. Q3 is the serics regulator element, and R24
and R25 are for voltage sensing. Capacitors C14 and C21
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. Typical Voitage Levels and Tolerance

vOD 3.0 £0.3
VvSS -32+103
VBT+ 36 +0.3
VBT- 5.5 (battery at full 8V charge)
5.0 (battery at low charge of 8.5V)
REFH 1.235 £0.012
PS0O 1.235 +0.15
PST 0 +0.15
APS -0.5 to -0.15
VOA 22 t0 1.7 (referenced from VSS)
VOB 1.07 t0 .91 (referenced from VSS)

2-21. PEAK HOLD

The Ims Min/ Max mode on the Fluke 87 isimplemented
using the peak hold circuit consisting of the dual op amp
package AR, diodes CR2 and CR3, C12, C13, R22, and
R23. The op amp connected to CR2 charges Ci2 to the
most positive voltage at its input after initialization

(which can be positive or negative in amplitude.) CR2
prevents C12 from being discharged after the peak input
is no longer present. The op amp connécted to CR3 works
in a similar fashion, but captures negative peaks. Upon
selection of Ims Min/Max, U4 initializes the circuit by
connecting AP7 (pin 86) to Vss and AP8 (pin 85) to Vdd
via on-chip switches. Leakage currents are controlled so
that the voltages on C12 and C13 drift towards the AR |
op amp input level. The voltages stored on Cl12and C13
are read, in a single ple, to give the displ ini
and maximum values,

Y

2-22, Display

The liquid-crystal display (LCD) operates under direct
control of the microcomputer, Characters are generated
by the computer and displayed on the LCD. Both digital
readings and an analog bar-graph (or pointer for Fluke
87) display are presented, in conjunction with annuncia-
tors and decimal points, The Fluke 87 features a transflec-
tive LCD with a light-emitting diode (LED) back light..
Refer to the Fluke 83/85 or 87 Operator’s Manual for a
more detailed description of the display.

-

@ static awareness

A Message From
Fluke Corporation

Some semiconductors and custom IC's can be
damaged by electrostatic discharge during
handling. This notice explains how you can
minimize the chances of destroying such devices
by:

1. Knowing that there is a problem.
2. Leaning the guidelines for handling them.

3. Using the procedures, packaging, and
bench techniques that are recommended.

The following practices should be followed to minimize damage to S.S. (static sensitive) devices.

1. MINIMIZE HANDLING

¢

\\

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

2. KEEP PARTS IN ORIGINAL CONTAINERS

UNTIL READY FOR USE.

4. HANDLE S.S. DEVICES BY THE BODY.



5. USE STATIC SHIELDING CONTAINERS FOR

HANDLING AND TRANSPORT.

6. DO NOT SLIDE S.S. DEVICES OVER
ANY SURFACE.

P

8. WHEN REMOVING PLUG-IN ASSEMBLIES
HANDLE ONLY BY NON-CONDUCTIVE
EDGES AND NEVER TOUCH OPEN EDGE
CONNECTOR EXCEPT AT STATIC-FREE
WORK STATION. PLACING SHORTING
STRIPS ON EDGE CONNECTOR HELPS
PROTECT INSTALLED 8.S. DEVICES.

\.

9. HANDLE S.S. DEVICES ONLY AT A
STATIC-FREE WORK STATION.

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

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

/

7. AVOID PLASTIC,VINYL AND STYROFOAM®

IN WORK AREA.

PORTIONS REPRINTED
WITH PERMISSION FROM TEKTRONIX INC,
AND GENERAL DYNAMICS, POMONA DIV.

® Dow Chemical

9/93



WARNING

SERVICING DESCRIBED IN THIS SECTION IS
70 BE PERFORMED BY QUALIFIED SERVICE
PERSONNEL ONLY. TO AVOID ELECTRICAL
SHOCK, DO NOT PERFORM ANY SERVICING
UNLESS YOU ARE QUALIFIED TO DO 80.

3-1. INTRODUCTION
This section of the 80 Series Service Manual provides
procedures in the following areas:

® Routine and preventive maintenance.
® Performance verifications.
® Calibration.

¢ Troubleshooting (to the component level.)

3-2. REQUIRED TOOLS AND EQUIPMENT
Required equipment is listed in Table 3-1. If the recom-
ded models are not available, equip with equiva-

lent specifications may be used. Repairs or servicing
should be performed only by qualified personnel.

3-3. OPERATOR MAINTENANCE
WARNING

TO AVOID ELECTRICAL SHOCK, REMOVE THE
TEST LEADS AND ANY INPUT SIGNALS
BEFORE REPLACING THE BATTERY OR
FUSES. TO PREVENT DAMAGE OR INJURY,
INSTALL ONLY QUICK ACTING FUSES WITH
THE AMP/VOLT RATINGS SHOWN IN FIGURE
3-1.

Section 3
Maintenance

3-4. Case Disassembly
Use the following procedure to disassemble the
Multimeter.

1

Disconnect test leads from any live source, turn
the rotary switch to OFF, and remove the test
leads from the front terminals.

The case rear is secured to the case front by
three screws and two internal snaps (at the
LCD end). Using a Phillips-head screwdriver,
remove the three screws from the case rear.

NOTE

The ‘gasket between the iwo case halves is
sealed 10, and must remain with, the lower
case half. The upper case half lifis away from
the gasket easily. Do not damage the gasket or
atiempt to separate the lower case half from
the gasket.

3.

Now turn the case over (display side up), and,
lifting up on the input terminal end, disengage
the upper case half from the gasket. Gently
unsnap the upper case half at the display end.
See Figure 3-2,

CAUTION

With ts case removed, the Multimeler presents

d ciroult i To avold unin.

' tended circull shorling, siways place the un-
covered multimaeter assembly on & proteclive
surface.

3-5. Circuit Assembly Removal and Instailation
Once the outer case has been removed, the circuit

bly can be di

d from its covering shields

with the following procedure:

3-1
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EQUIPM_ENT REQUIRED CHARACTERISTICS | RECOMMENDED MODEL
DMM Calibrator AC Voltage Range: 0-1000V ac ! Fluke 5500A or equivatent
Accuracy: +0.175%
Frequency Range: 60-20000 Hz )
Frequency Accuracy: 3% .
DC Voltage Range: 0-1000V dc
Accuracy: 10.035%
Current Range: 350 uA-2A
Accuracy: AC (60 Hz to 1 kHz): 10.3%
DC: 10.083%
Current Range: 10A
Accuracy: AC (60 Hz to 1 kHz): £0.3%
DC: 10.1%
Frequency Source: 19.999 kHz - 199,98 kHz
Accuracy: $0.0025%
Amplitude: 150 mV to 6V RMS
Accuracy: 5%
Resistance Calibrator | Range: 1Q-100 MQ Fluke 5450A
Accuracy: 0.085%
Decade Capacitor Range: 5 nF to 1 pF Genrad 1413 or 1423
Accuracy: £0.35%
Transconductance Current Range: 10A Fluke 5220A
Amplifier Accuracy: AC (60 Hz to1 kHz): +0.3%
DC: 10.1%
EQUIPMENT USAGE IN PERFORMANCE TESTS
RESISTANCE
CALIBRATOR CALIBRATOR DECADE CAPACITOR
AC Voltage X i
Frequency X
Trigger Level X
DC Voltage X .
1-Ms IN MAX X
mvVDC X
Ohms X
Capacitance X
Diode X
mA X
RA X
A X '

3-2
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FUSE (F2) F15A, 600V RMS
MINIMUM INTERRUPT RATING

CASE TOP

CASE BOTTOM

FUSE {F1) F1A, 600V RMS

10000A MINIMUM INTERRUPT RATING

CASE P
BATTERY To CASE 8OTTOM
CONNECTOR
ALIGN TAB
Figure 3-1. Battery and Fuse Replacement TOOFF

1. Remove the one Phillips-head screw securing
the back shield to the circuit assembly. Then
remove the back shield.

2. The front shield can now be disconnected from
the circuit assembly by detaching the four snaps
(one at a time) found on the top-front.

CAUTION

Be gentle when detaching or attaching the four
ring snaps. E {orce can def or
fracture the snaps.

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

NOTE

Ensure that the shields are tightly attached.
Accurate multimeter operation relies on pro-
perly fitted shields.

3-6. Case Reassembly
Use the following procedure to reassemble the Multimeter.

1. Check that the case top rotary switch and
circuit board switch are in the OFF position.

2. Ensure that the gasket remains secured to the
lower case half. Then, starting with the two
snaps at the display end and finishing at the
terminal end, cradle the upper case half into the

. gasket.

3. Reinstall the three screws from the lower case
half.

4. Repeat the Performance Test (found in this
section of the manual) after reassembly.

3-7. Battery Replacament

The meter is powered by asingle 9V battery (NEDA 1604,
6F22, or 006P). Referring to Figure 3-1, use the following
procedure to replace the battery: -

1. Remove the multimeter case as described under
Case Disassembly.

2. Lift the battery from the case bottom, and
carcfully disconnect the battery connector leads.

3. Snap the battery connector leads to the term-
inals of a new battery and reinsert the battery:

into the case bottom. Dress the battery leads so |
that they will not be pinched between the case
bottom and case top.

a.3 3-4

Figure 3-2. Assembly Detsils



’ 4. Reassemble the Multimeter as described under
Case Reassembly.

3-8. Fuse Test
Use the following procedure 1o test the internal fuses of
the meter.

1. Turnthe rotary selector switch to the wi} 0 -
position.

2. Plugatest lead into the V-9 input terminal,
and touch the probe to the [A] input terminal.
Because the receptacles of the input terminals
contain split contacts, be sure that you touch
the probe to the half of the receptacle contact
that is nearest the LCD.

3. The display should indicate between 00.0 and
00.5 ohms. This tests F2 (I5A, 600V). If the
display reads OL (overload), replace the fuse
and test again. If the display reads any other
value, further servicing is required.

4. Move the probe from the A input terminal to
the mA pA input terminal.

5. Thedisplay should read between 0.995 kilohms
and 1.005 kilohms. This procedure tests Fl
(1A, 600V), i the display reads a high resistance
or OL (overload), replace the fuse and test
again, If the display reads any other value,
further servicing is required.

3-9. Fuse Replacement
Referring to Figure 3-1, use the following procedure to
examine or replace the meter's fuses:

1. Perform steps | through 3 of the battery

replacement procedure,

2. Remove the defective fuse by gently prying one
end of the fuse loose and sliding the fuse out of
the fuse bracket.

3. Instali a new fuse of the same size and rating.
Make sure the new fuse is centered in the fuse
holder.

4. Ensure that the case top rotary switch and
circuit board switch are in the OFF position.

5. Ensure that the gasket remains secured to the
lower case half. Then, starting with the two
snaps at the display end and finishing at the
terminal end, cradle the upper case half into the
gasket.

6. Reinstall the three screws from the lower case
half.

80 Series Service

3-10. Cleaning
WARNING
TO AVOID ELECTRICAL SHOCK OR 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 cleaning, wipe it down with a cloth
that is lightly dampencd with water or a2 mild detergent.
Do not use aromatic hydrocarbons, chlorinated solvents,
or methanol-based fluids when wiping down the meter.

3-11. INPUT TERMINALS

Water, dirt, or other contaminationinthe A or mA yA
terminals may activate the Input Alert (beeper) feature
even though test leads are not inserted. With all test leads
removed, such contamination might be dislodged by
turning the multimeter over and gently tapping on the
case. However, the following procedure is recommended
as a much more effective treatment:

I. Turn the multimeter off and remove all test
Jeads,

2. Usecaclean swab in each of the four terminals to
dislodge and clean out the contamination.

3. Moisten a new swab with a cleaning and oiling
agent (such as WD40). Work this swab around
in each of the four terminals. Since the oiling
agent insulates the terminals from moisture-
relatcd shorting, this preventive treatment en-
sures against future erroneous Input Alerts.

3-12. ROTARY SWITCH
Clean the rotary knob potentiometer used by funciion
selector switch 82 with the following procedure:

1. Removethecircuit assembly as described earlier
in this section (Circuit Assembly Removal and
Installation).

2. From the back of the circuit assembly, push the
switch shaft in, and remove the polymer thick
film (ptf) contact assembly.

3. Clean the pif bly and the p
) ometer on the circuit assembly with alcohol.
Blow these parts dry with clean, dry air.

4. UsmgaQ—up.appl a thin film of W.FNye Gel
Lubricant, #8138 (FlukePN926034).tomeenm
surface of the pif pattern and the hole in the center of
the pattem. It is important that the grease be applicd in
aconslstmtmamu.usngmlymoughgxmsodm
it does not accumulate on the ptf wiper contacts:

Remove excess grease with a dry Q-tip. No portion of
unlubricated. .

the ptf pattern should be left
3-6
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5. Push and secure the pif contact assembly back on the

switch shaft.

6. Reassemble the circuit assembly, shields, and case
parts as described carlier in the section (Case
Reassembly).

7. Repeat the Perfi Test after bly.

'3-13. PERFORMANCE TEST

Basic operability of an 80 Series Multimeter can be
checked by turning the rotary switch 1o {2 and connecting
atest lead from the VQ-®- input to the mA pA input,
(Il you are using a test probe, touch the half of the input
contact nearest the LCD.) The display should read 1.000
k) 5 digits. With the rotary switchstillat Q , test the A
fuse (15A) by inserting the plug end of the test lead into
the A input;thentestthe mA pA fuse(lA)byinserting
the plug end of the test lead into the mA A input. The
beeper emits an Input Alert if the fuses are good.

A more involved operability and accuracy check is
‘detailed in the following paragraphs. Each function is
checked for accuracy to the specifications listed in Section
{ of this manual. Note that for performance verification
purposes, the case covers do not need to be removed and
no adjustments are neccssary. Merely make the input
connections called for, and check the display (or accuracy.

3-14, Setup
Equipment setup is defined for each accuracy verification
procedure. Equip reqitir are p d in

Table 3-1. Accuracy figures are valid for a period of one
year after calibration, when measured at an operating
temperature of 18 10 28 degrees C and at a maximum of
90% relative humidity.

3.15. Display Test

Switch the meter on and compare the display with the
appropriate example in Figure 3-3. Hold any button
down to hold the instrument in Display Test.

i
|
|
!

3-16. ; Rotary Switch Test

This test verifies correct operation of the rotary function
selectarswitch. Internally, the selector circuit relies on the
interface between a ptf region onthe circuit assembly and
a rotating contact assembly on the switch shaft. The
rotary switch test exercises this interface by checking the
various range codes and displaying their representative
numbers.

I

i

To enter the rotary switch test mode, hold down the
RANGE button while turning the rotary switch from
OFF13 V== . Normal meter functions are now disabled,
and a number appears in the display. Refer to Table 3.2,
Continue rotating the switch one (unction at a time,
checking for appropriate number displays. To exit the
Rotary Switch mode, turn the rotary switch {irst to OFF,
then (without holding down the RANGE button) back to
any funcuon selection.

Table 3-2. Rotary Switch Test

i DISPLAY DISPLAY
ruuqﬂou “12) FUNCTION (£12)
OFF n/a OHMS -96
ACV o DIODE -128
Dev -32 mA/A -160
mv DC -64 uA 192

3-17. |AC Vollage Test
Use the following procedure to verify accuracy in the ac
vol\ugc“ ranges.

I, Connect the Calibrator to the VQ-9+ and
© COM inputs on the Multimeter,

2, Setthe Calibrator for the voltage and frequency
called for in step | of Table 3-3, Check that the
multimeter display is within the {limits shown
for your 80 Series Multimeter (Model 83, 85, or
87).

8 MULTIMETER

85

AUTO 100ms RECORD MAX MIN AVG [T] ACDC

Ea . HmMVA
w%auEmm

‘?....-....l.........f......,..?.........1’:%00

87 TRUE RMS MULTIMETER

AUTO |oom- RECOHD MAX MIN AVG (1) ACDC

f”"" "l'-' E E M:g:ﬁ

‘:H’!??‘. %

fod a0

Figure 3-3. Display Test
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| 3-19. Frequency Sensitivity and Trigger Level Test 6. On the Multimeter, press the RANGE button to
‘ Table 3-3. AC Voltage Test The following proced ifies the sensitivity and enter the 40V dc range.
| trigger levels for all frequency modes and ranges. For any .
1 Step INPUT DISPLAY READING function and range, the sensitivity and trigger level is the 7. Applythestep4 andstep S mpufgnd check forthe
! VOLTAGE FREQUENCY 83 85 87 . . samie in both frequency and duty cycle modes. called-for resp on the A
3 1 350.0mv 60 Hz 346.1 t0 353.9 347.810 352.2 347.1t0352.9 .
‘ 3 350.0 mV TkHz 344310 355.7 346.1 10 353.9 346.1 10 953.9 1. Conpoct the meter calibrator to the v -+ and
3 3500 mV 5 kHz 342.6 10 357.4 342610 357.4 342.610 357.4 puts on the Multimeter. %’20-}'_ nc V°';'9' Tost y - the de vol
: 4 350.0mvV 20 kHz NA 339.1 10 360.9 341.0 10 359.0 se this procedure to venly accuracy in the dc voliage
| : 2. Selectthe 4V ac range, and press the Hz button to function. Note that a separate verification procedure for
| 5 3.500v 60 Hz 3.462103.538 3.480 t0 3.520 3.473 t0 3.527 - - choose the Frequency mode. de miltivol Vi ided 1 in thi .
6 3.500V TkHz 3.444 10 3.556 3.463 15 3.537 3.461 1o 3.509 SR i ¢ millivolts (mV} is provided later in this section.
| 7 3.500V 5 kHz 3427103573 3428103572 3.426103.574 3. Apply the input from siep 1 of Table 3-5, and I, Commect the Calibrator to the VO-b and
] 8 3.500v 20 kHz NA 3.356 to 3.644 3.410 t0 3.590 check for the called-for response. COM inputs on the Multimeter,
9 35.00V 60 Hz 34.62 to 35.38 34.80 10 35.20 34.73 10 35.27 .
10 35.00V 1 kHz 34.44 to 35.56 34.63 10 35.37 34.61 to 35.39 . 4. Selectthe 4V dc range, and press the Hz button to 2. Rotate the multimeter function control to
f 11 35.00v 5 kHz 34.27 t0 35.73 34.2810 35.72 34.26 10 35.74 select Frequency mode. Vo,
‘ 12 35.00v 20 kHz NA 33.56 to 36.44 34.10 to0 35.90 P
13 350.0V 60 Hz 346.2 10 353.8 348.0 to 352.0 347.310352.7 ' 5. Apply the input from step 2 and step 3 of Table 3. Check for the multimeter response called for in
14 350.0V 1 kHz 344.4 10 355.6 346.310 353.7 346.1 1o 353.9 3.5, and check for the called-for responses. euch step of Table 3-6.
15 350.0v 5 kHz 342.7 10 357.3 342.8t0 357.2 342.6t0 357.4 .
18 100.0v 20 kHz NA §5.6 to 104.4 96.0 to 104.0
17 200.0V 20 kHz NA 191.6 t0 208.4 194.0 to 206.0 Table 3-5. Frequency Counter Sensitivity and Trigger Level Tests
18 300.0v 20 kHz NA 287.610312.4 292.0 to 308.0
19 300V 60 Hz 888 10 912 893 10 907 592 10 908 ' stEP RANGE it FREQUENCY DISPLAY READING
20 900V 1 kH2 874 to 926 880 to 920 887 t0 913 -
21 900V 5 kHz 874 10 526 8§80 to 920 878 to 922 1 4V ac 300 mV ac 1 kHz 999.8 - 1000.2
2 4Vde 1.7Vac 1 kHz 999.8 - 1000.2
Table 3-4. Frequency Test 3 4Vde 1.0V ac 1 kHz 000.0
SINE WAVE INPUT [ 4 40V dc 6.0V ac 1kHz 999.8 - 1000.2
STEP DISPLAY READING 83/85/87
VOLTAGE FREQUENCY 5 40V de 20Vac 1kHz 000.0
L 1 150 mV rms 19.000 kHz 18.998 to 19.002
150 mv 190.00 kHz 189,98 to 190.02
2 s Table 3-8, DC Voitage Test
DISPLAY READING
B STEP DC INPUT VOLTAGE " - o
3. Repeat this procedure for steps 2 through 21 of be appropriate for the specified accuracy fo the . . 8
Table 3-3. Multimeter. ’ 1 3.500V 3.488 to 3.512 3.495 to 3.505 3.495 to 3.505
: ) ' 2 35.00V 34.88 10 35.12 34,9510 35.05 34.95 10 35.05
3-18. Frequency Test 2. With the Multimeter in the 400 mV ac range, 3 -35.00v -34.88 t0 -35.12 -34.95 o -35.05 -34.9510-3505
The following procedure verifies Multimeter accuracy in press the HZ button to enter the Frequency 4 350.0V 348.810 351.2 349,510 350.5 349.5t0 350.5
Frequency mode. Counter mode. 5 1000V 996 to 1004 998 to 1002 998 to 1002
1. Connect the Calibrator to the VQ—P- and COM 3, Set the Calibrator for the sine wave voltage and
inputs on the Multimeter.  Note that the frequency called for in step 1 of Table 3-4.
frequency accuracy of the Calibrator used must Check for a reading within the limits shown,

3-8
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3.21. 1-MS MIN MAX

Test {(Model! 87 only) I

The following procedure checks the minimum/maximum
hold feature of the Model 87 Multimeter. *

t.  Apply 2.0V ac a1 60 Hz (step |, Table 3-7) from
the Calibrator to the VQ-+ and COM inputs 3
of the Multimeter. Prior to entering the MIN
MAX mode, rotate the function selector knob
to either de volts (for de coupling of the input)
or ac volts (for capacitive coupling of the

input).

The rmis converter

The digital display represenis the actual peak

value of the input,

NOTE 3.23,

is not used in Peak mode.

2. Press the MIN MAX button to cnter the

Min/Max mode.

2,

3. Press the beeper button to both enter the 3

1-millisecond mode and begin display of o
maximum values.

4,

4. Check for the maximum reading called for in

step I of Table

37

5. Pressthe MIN MAX button to begindisplay of
minimum values,

6. Check for the minimum reading cailed for in

step 2 of Table

3-22. mVDC Tests

The following test verifics accuracy in the dc millivolt

80 Series Service

Connect the Calibrator to the VQ-¥ and
COM inputs on the Multimeter.

Set the Multimeter to the mV=: function.

Apply 350.0 mV and check for the appropriate
multimeter display, as follows:

Madel 83 348.810 351.2

Model 85 349.5 to 350.5

Model 87 349.5 to 350.5
Ohms Tests

Use the following procedure to verify resistance measure-
ment accuracy.

Connect the Resistance Calibrator to VQ-p+
and COM on the Multimeter.

Rotate the multi function sel to 2. ;

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

Press the RANGE button on the Multimeter to
enter the 40-nanosiemen range, used for con-
ductance tests of high resistances. Then proceed
with step 5 of Table 3-8.

3-24. Capacitance Tests

The Muitimeter measures capacitance by charging the

37, capacitor with a known direct current, measuring the
resullant voltage, and calculating the capacitance, If the
. same capacitance is measured on an impedance bridge, a

different reading may result. This variance is likely to be

ranges. greater at higher frequencies.
Table 3-7. 1-MS MIN MAX Test
STEP AC INPUT DISPLAY READING
VOLTAGE FREQUENCY 83 85 87
1 20V 60 Hz n/a n/a 2.76510 2.830
2 20V 60 Hz n/a n/a -2.765 to -2.890
Table 3-8, Ohms Tests
DISBLAY READING
STEP RESISTANCE
83 85 a7
1 190.00 189.1 to 180.9 189.5 to 190.5 189.5 to 180.5
2 19.00 kO 18.91 0 19.09 18.95 to 19.06 18.8510 19.05
3 1.500 MY 1.891 10 1.809 1.895 to 1.905 1.895 to 1.905 ;
4 19.00 M 18.78 10 19.22 18.78 to 19.22 1878t0 18.22 |
B 100.0 MO} 9.80 10 10.20 9.80 10 10.20 9.8010 10.20 .

3-8
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The following procedure verifies the capacitunce measur-
ing accuracy of your Multimeter,

1. Connect the Calibrator to the VQ—» and COM
inputs on the Multimeter.

2. For steps | through 3 in Table 3-9, turn the
rotary switch to 1l Q ¢, press the blue button,
connect the test leads to the capacitor, and
check for the appropriate display on your
Multimeter. The meter selects the proper range
wutomatically. Each mensurement takes about
one second per range.

3. Forstepd, first use the Relative mode (REL)to
7ero the display and automatically subtract the
residual meter and test lead capacitance. Note
that the Relative mode puts the multimeter into
manual ranging.

3-25, Diode Test
"Use the following procedure to check the diode function:

1. Rotate the muitimeter function selector to
.

2. Connect the Calibrator to the VQ-9- and
COM inputs on the Multimeter.

NOTE

On Fluke 5100 series calibrators, activate the
500 divider override.

3.

Apply 3.000V, and look for a display response
of 1.000'£ 0.061V de.

3-26. mA Tests

The following procedure verifies accuracy of both ac and
dec current measurement when the multimeter function
sclector is sef to mA/ZA I,

Connect the Calibrator to the mA pA and
COM inputs on the Multimeter.

Set the multimeter function to mA/A =,

Perform steps 1 and 2 in Table 3-10, checking
for the appropriate multimeter display for cach
input.

Press the blue button on the Multimeter to
toggle to ac current measurement.

Perform steps 3 through 6 in Table 3-10,
checking for the appropriate mulimeter display
for each input,

Table 3-9. Capacitance Tests

STEP GAPPACITANCE DISPLAY READING
83 85 87
1 1.0 uF 0.96 to 1.04 0.9810 1.04 0.96 10 1.04
2 0.470 uF 0.462100.478 0.462t0 0.478 0.462 t0 0.478
3 0.0470 yuF 0.0462 10 0.0478 0.0462 t0 0.0478 0.0462 10 0.0478
4 4,70 uF 4.62104.78 4.62104.78 4.62104.78
Yable 3-10. mA Tests
DISPLAY READING
STEP DC CURRENT
83 85 87
1 35.00 mA 3484103516 34.91 10 35.09 34.8110 35.09
2 350.0 mA 348.4t0 351.6 349.1 to 350.9 349.1 10 350.9
AC CURRENT FREQ 83 85 87
3 35.00 mA 60 Hz 34.56 10 35.44 34.77 10 35.23 34,6310 35.37
4 35.00 mA 1.0 kHz 34.5610 35.44 , 3477103523 34.63 10 35.37
5 350.0 mA 60 Hz 345610 354.4 347.7 to 352.3 346.3 to 353.7
6 350.0 mA 1.0 kHz 345.6 0 354.4 347.7 10 352.3 346.3 10 353.7
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3-27. uA Tesis
The following test verifies accuracy in the microamp (nA)
measurement mode.

I. Connect the Calibrator to the mA pA and
COM inputs on the Multimeter,

2. Rotate the multimeter function selector to
uA T

3. Verify correct display readings for the given de .

inputs in steps | and 2 of Table 3-11.

4. Press the blue button on the Multimeter to
enable ac measurements.

5. Check for the appropriate multimeter readings
for steps 3 through 6 of Table 3-11.

80 Series Service

Connect the Calibrator to the A and COM
inputs of the Multimeter.

w

4, Perform steps | and 2 in Table 3-12, For each
input, check that a display appropriate for your
Muitimeter is obtained.

5. Set the calibrator output to 0. Now press the
blue button on the Multimeter to toggle to ac
current measurement once again.

6. Perform steps 3 through 6 in Table 3-12.

3-29. CALIBRATION

Calibrate the meter once a year to ensure that it performs
according to specifications. Connect the Calibrator to the
VQ-#- and COM inputs on the Multimeter. Calibration
adjustment points are identified in Figure 3-4. The
stightly different routines required for each model of the

80 Series Service

3-28. A Tests 80 Series are presented in the following paragraphs.
Use the following procedure to verify measurement i
accuracy in the ampere ( A ) mode. 3-30. Models 83 and 85 Calibration .
Calibrate the Fluke 83 or 85 with the following procedure: © &
. If necessary, set the calibrator output to 0. &
1. Set the source for VDC, 0V,
2. Rotate the multimeter function selector to 3
mA/A T 2. On the multimeter, select the V=== function. o
Table 3-11. yA Tests
. DISPLAY READING
STEP DC CURRENT
83 85 a7
1 350.0 pA 348.310 351.7 349.010 351.0 349.010351.0
2 3500 pA 3484 to 3516 3491 to 3509 3491 to 3509
AC CURRENT FREQ 83 85 87
3 350.0 pA 60 Hx 345.6 to 354.4 347.7 10 352.3 346.3 to 353.7
4 350.0 A 1.0 kHz 345.6 t0 354.4 347.7 t0 3523 346.3 to 353.7
5 3500 pA 60 Hz 3456 to 3544 3477 to 3523 3463 10 3537
8 3500 pA 1.0 kHz 3456 to 3544 3477 to 3523 3463 to 3537
Table 3-12. A Tests
DISPLAY READING
STEP DC CURRENT
83 85 87
1 3500 mA 348410 3516 3491 to 3509 3491 to 3509
2 10.00A 9.94 10 10.06 9.96 to 10.04 9.96 to 10.04
AC CURRENT FREQ 83 85 87
3 3500 mA 60 Hz 3456 to 3544 3477 to 3523 3463 to 3537
4 3500 mA 1.0 kHz 3456 to 3544 3477 to 3523 3463 to 3537
5 10.00A 60 Hz 9.861010.14 9.92 10 10.08 9.88 10 10.12 Figure 3-4. Callbration Adjusiment Points
6 10.00A 1.0 kHz 98610 10.14 9.92to 10.08 9.88 to 10.12
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3. Connect the source to the V1% and COM
inputs on the multimeter.

4. Set the source for 3,500V dc output.

S. The multimeter should now display 3.500
+0.001. If necessary, adjust R21 10 obtain the
proper display.

6. Now set the multimeter to the V~ function,

then set the source for an output of 3.500V at
100 Hz.

7. The multimeter should now display 3.500
+0,002. If necessary, adjust R34 to obtain the
proper display.

NOTE
For the Fluke 85, set the source for 100V at 20 kHz. The
Fluke 85 should now display 100.0 £ 0.2. If necessary,
adjust C37 to obtain the proper display.

8. Set the source for an output of 3.500V at 10
kHz.

9. The multimeter should now display 3.500
+0.004. If necessary, adjust C2 to obtain the
proper display.

10. Sct the source for an output of 35.00V at 10
kHz.

11. The multimeter should now display 35.00 3:0.04.
If necessary, adjust C3 to obtain the proper
display.

3-31.  Modei 87 Calibration
Calibrate the Fluke 87 with the following procedure:

1. Set the source for VDC, OV.
2. Onthe Model 87, select the V== function.

3. Connect the source to the Model 87 VQ-p+
and COM inputs.

4. Set the source for 3.500V dc output.

5. The Model 87 should now display 3.500 £0.001,
if necessary, adjust R2| to obtain the proper
display.

6. Now sci the Mode! 87 to the vV~ function,
1hen set the source for an output of 3.513V at 50
Hz.

NOTE
The disparity of 3.513 in s1ep 6, and display of 3.500 in step

7, is due to compensation for the RMS coverter linearity.

7. The Model 87 should now display 3.500 *
0.002. If necessary, adjust R34 to obtain the
proper display.

8. Set the source for 100V at 20 kHz.
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9. The Model 87 should now display 100.0£0.2.
If necessary, adjust C37 to obtain the proper
display. :

10. Set the source for an output of 3.500V at 10
kHz.

11. The Model 87 should now display 3.500 +/-0.004.
Ifnecessary, adjust C2 to obtain the proper display.

12. Set the source for an output of 35.00V at 10 kHz.

13. The Model 87 should now display 35.00+/-0.04. If
necessary, adjust C3 to obtain the proper display.

3-32. TROUBLESHOOTING

If the meter fails, check the battery and fuses and replace
as needed. If problems persist, verify that you are
operating the meter correctly by reviewing the operating
instructions found in the User's Manual. If these measures
suggest a fault with the multimeter, consult the power
supply troubleshooting procedures in this section and the
signal low diagrams in Section 5 of this manual. R

3-33. Servicing Surface-Mount Assembiies

The 80 Series multimeters incorporate Surface-Mount
Technology (SMT) for printed circuit assemblies (pea’s).
Surface-mount components are much smaller than their
predecessors, with leads soldered directly to the surface of
acircuit board; no plated through-holes are used. Unique

* servicing, troubleshooting, and repair techniques are

required to support this technology. The information
offered in the following paragraphs serves only as an
introduction to SMT. It is not recommended that repair
be attempted based only on the information presented
here. Refer to the Fluke Surface Mount Device Soldering
Kit for a complete demonstration and discussion of these
techniques (call 1-800-526-4731 to order).

Since sockets are seldom used with SMT, shotgun
troubleshooting cannot be used; a fault should be isolated
to the component level before a part is replaced. Surface-
mount assemblics are 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 Manual is a vital source for component
locations and values. With limited space on the circuit
board, chip component locations are seldom labeled.
Figures provided in Section 4 of this manual provide this
information. Also, ber that chip comp are
not individually labeled; keep any new or removed
component in a labeled package.

Surface-mount components are removed and replaced by
reflowing all the solder connections at the same-time. ..
Special considerations are required, ‘

3-13
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Table 3-13. Functlonal Description of Power Supply Components

COMPONENT | FUNCTION

R24, R25 Vdd Regulator series reguiator device

Q8 Power on/off device

Q10 Power supply startup davice. Q10 provides Q3 base startup current. Q10 is always off during meter
oOperation.

CRS CRS is in the power supply serles loop, allowing for generation of Vbl=+3.6V for diode test.

VR1 VR1 provides the system reference voltage. It is used for the A/D Conventer reference and as a reference
for both power supply regulators.

Ci14 Vdd regulator compensation and bypass.

c21 Common regulator compensation and bypass.

C35 Battery and CRS bypass.

c32 Q8 gate bypass.

R24, R25 vdd regulator voltage ing resistors.

R37, R38 Common regulator voltage sensing resistors.

R44 Supplies bias current to VRY,

RS54 Q8 gate pull-up resistor.

®  The solder tool uses regulated hot air to melt
the soider; there is no direct contact between
the tool and the component.

®  Surface-mount assemblies require rework with
wire solder rather than with solder paste. A
0.025 inch diameter wire solder composed of
63%1in and 37% lead is recommended. A 60/40
solder is also acceptable.

® A good connection with SMT requires only
enough solder to make a positive metallic
contact. Too much solder causes bridging,
while too little solder can cause weak or open
solder joints. With SMT, the anchoring effect
of the through-holes is missing; solder provides
the only means of mechanical fastening. There-
fore, the pca must be especially clean 10 ensure
& strong connection. An oxidized pea pad
causes the solder to wick up the component
lead. leaving little solder on the pad itself.

chfcr to the Fluke Surface Mount Device Soldering Kit
for a complete di ion of these tech

4

3-34. TROUBLESHOOTING - POWER SUPPLY

The twa regulator circuits are interrelated; a malfunction
ineither the ec regulator or the Vdd regulator may
cause a problem in the other. Refer to Tables 3-13 and
3-14 for descriptions of power supply components and
voltage levels, respectively. To isolate the problem regula-

. tor circuit, disconnect the battery, and drive Vdd - Vss =
" 6.2V with a power supply. This procedure tests the
. .common regulator independently of the Vdd regulator.

3-14

Table 3-14. Voitage Levels
vbDh 30 £03
V8S -3.21£03
VBT+ 35 +03
VBT -5.5 (battery at full 8V charge)

-3.0 (battery at low charge of 6.5V)

REFH 1235 +0.012
PSO 1.235 £0.15
PS1 0 015
APE -05 to -0.15
VOA 22 to 1.7 (referenced from VSS)
voB 1.07 to 91 (reterenced from VSS)

Now check for Vdgnd - Vss = -3.2V :£0.3V. I this test is suc-
cessful, the problem lies with the Vdd regulator; refer to
Vdd Regulator Troubleshooting later in this section. If this
test is not successfvl, the problem lies with the common
regulator; continue with the Common Regulator Troubie-
shooting below. -

Note that if the common regulator works or has been
repaired, check both supplies with the 9V bautery supply.

3-35. Common (Shunt) Regulator Troubleshooting

To troubleshoot the common regulator, connect the
power supply so that Vdd, Vss, and DGND (digital
ground) are supplied from an external power supply. This
procedure over-drives the large on-chip shunt transistors;
the bias current from the power supply ranges from 10
mA to 100 mA. Refer to Figure 3-5 for a simplified
diagram of the common regulator. Make the following
tests:




I. Check for +1.235V +£20 mV' (Vrefh) at the
cathode of VRI. Hf Vrefh is not correct, check
VRI, R19, R20, and R44 and the traces to these
parts carefully. If Vrefh is still incorrect, U4 is
bad.

2. If Vrefh is correct, measure the voltage at U4
pin 6 (PS1). If Vpsl is not equal to OV £0.15V,
check R37 and R38 and their associated traces.
H Vpsl is still at an incorrect voltage, U4 is bad.

3. A DGNDand Vsscurrent much larger than 100
mA may indicate a problem with Q12(Vdgnd-to
«Vss quick turn-off clamp) or its base drive
signal from U6. The Q12 clamp is off when the
instrument is on and on when the instrument is
off.

4. Check the bias generator circuit. With the
exception of resistor R35 (620 kf2), the bias
generator (which sets the bias level for all U4
analog circuitry) is internal to U4, A problem
with this circuit could cause the on-chip power
supply op amps to not work. Measure the dc
voltage between U4 pin 8 (Vbias) and DGND.
I +0.2V < Vbias > +0.2V the bias generator is
okay. If Vbias is not correct, check R35. If
Vbias is still wrong, replace U4.

5. Measure the ac voltage between Vdgnd and
Vss. If it is greater than 10 mV ac, check C21.
(An open C2] causes common regulator in-
stability.) The dc level may also be incorrect.

6. I the common reguiator stili does not work,
circuitry internal to U4 is bad. Replace U4,

3-36. Vdd (Series) Regulator Troubleshooting

If a problem still exists after the common regulator trouble-
shooting, continue on with the following Vdd regulator
troubleshooting. Often, a short or sneak current path
causes power supply problems. Refer to Figure 3-5 for a
simplified diagram of the Vdd (Series) Regulator. Make the
following tests:

1. Measure the dc operating current from the 9V
battery. If itis greater than 1.2 mA for an83/85
or greater than 1.4 mA for an 87, a sneak
current path exists. A sneak current path can be
very difficult to find.
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2. First, visually check for both solder bridges on
U4 pins and other circuit board shorts,

Isolate the current path at the negative battery terminal
(Vbt-). The components connected to Vbt-are C35, CR4,
R56, U6, Q8, and the rotary knob fingers. Remove these
parts one at a time (cxcept Q8). Measure I(bat) after each
removal to isolate the problem.

1. Iftheexcess battery current stops after removing
RS56, either R56, R57, Q9, or Q11 may be bad.
If one of these four parts is bad a problem may
not be noticed until U6 is removed.

2. Ifthe extra current is still present with all parts
except Q8 removed, remove Q10 and check for
excess battery current. i I(bat) is now correct,
QI0 is bad. If I(bat) is still excessive, U4 is
probably at fault.

1 the power supply is not working, but battery current is
normal, perform the following tests.

1. With the 9V battery attached, cycle the unit off
and on. If both supplies are less than 1.0V, a
problem probably exists with the on/ off circuit.
Check Q8, RS54, and C32.

2. Check the rotary knob wiper contacts; verify
that the Q8 gate voltage is close to Vbi+.

3. IfVdd - Vss is low, a problem may exist with
start up device Q10. Check Q10 by momentarily
connecting Vss to Vbt-. If both Vss and Vbt
now start up and operate correctly, check Q10
for an open.

4, Measure the ac voltage between Vdd and Vss.,
An unstable Vdd regulator can be caused by an
open Cl4. If it is greater than 10 mV ac, check
Cl14. The dc level may also be incorrect.

For a final check of U4, remove the battery and supply
Vdd =+3.0V, Vdgnd =0, and Vss =-3.2V rom an external
power supply. Measure the voltage at U4 pin 7 (Vps0). If
itdoes notequal 1.235V £0.15V thencheck R24 and R25
carefully. If Vps0 is still incorrect, U4 is bad.

3-15
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4-1. INTRODUCTION
“This sectioncontsins an filustrated list of replaceable parts for

the 83, 85, and 87 Multimeters, Parts are listed by assembly;
alphabetized by reference degignator, Each assembly is ac-
companied by anillustration showing the location of each part
and its seference designator. The parts lists give the following
information:

« Reference designator

* An indication if the part is subject to damage by

I
E
i
3

Total quantity
Any special notes (i.¢., factory-selected part)

CAUTION

A% symbolindicates a device thatmaybe
damaged by static discharge.

4-2, HOW TO OBTAIN PARTS

Electrical components may be ordered directly from the
manufacurer by using the manufacturers part number, or
from the Jobn Fluke Mfg. Co., Inc. and its authorized repre-
sentatives by using the part number under the heading FLUKE
STOCK NO. In the U.S., order directly from the Fluke Parts
Dept. by calling 1-800-526-4731. Parts price information is
available from the John Fluke Mfg. Co., Inc. or its represen-
tatives. Prices are also available in a Fluke Replacement Parts

Caralog which is available on request
In the event that the part ordesed has been replaced by a new
or improved part, the repl will be accompanied by an

explanatory note and installation instructions, if pecessary.
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To ensure prompt delivery of the comect part, include the
following information when you place an order; '

¢ Fluke stock number

¢ Description (as given under the DESCRIPTION
heading)

* Quantity

¢ Reference designator

¢ Part mumber and revision level of the pca contain-
ing the part,

* Instrument model and serial number

4-3. MANUAL STATUS INFORMATION

The Manual Statys Inf ion table that precedes the parts
list defines the assembly revision levels that are documented
in the manual. Revision levels are printed on the component
side of each pea.

4-4. NEWER INSTRUMENTS

Changes and improvements made to the insttument are iden-
tified by incrementing the revision letier marked on the
affected pea. These changes are documented on a supplemen-
tal change/errata sheet which, when applicable, is included
with the mannal, :

4-5. SERVICE CENTERS

A list of service centers is located ar the end of this section.

NOTE@

This i may in a Nickel-Cadmii
bartery. Do not mix with the solid waste stream.
Spent batteries should be disposed of by a quali-
Sfied recycler or hazardous materials handler.
Contact your authorized Fluke service center for
recycling information.

WARNING

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

MANUAL STATUS INFORMATION
REF. DES, ASSEMBLY NAME FLUKE PART NO. REVISION LEVEL
Al - Main PCA (83) 819284 T
At Main PCA (85) 819276 Y
Al Main PCA (87) 819268 AD
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Table 4-1. Fluke 83 Final Asssmbly

o
pe € FLUKE | MFRS MANUFACTURERS Yor|©
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER ary T

NO | CODE | OR GENERIC TYPE 5
a3 4 xaAIN BCA 037970 | 89336 057070 kY
w3 ' AL ", 614407 | 7263¢ [dwr604 1
51 CONTACT, PTF 822676 | 3Ca6E 822676 1
52 CONPACE, AMNUNCIATOR €22791 | 0R393 [833791 1
va FUSS, ,406X1,378, 1A, 600V, PAST #30820 | 71400 (839-2 Y
v 3 YOS, .408X1.5, 13A, 600V, PAST 830829 | 71400 xrK-18 )
x 2 SCREW, P, ¥, PUD PORM, STL,4-14,.562 922320 COMMERCTAL 1
% a- 4 SCREW, PR, F, THD FORM, 8TL, $~14,.750 932248 COMMERCIAL 3
¥ 3. 32 Cot, SLASTOMRRYC, LCD 70 WD, 1.590 L 917460 | 0x392 (817460 2
w3 MASK, LCD #30284 | 99536 (930204 S
ur 3 SNINLD, YOU 824814 | 89824 (024016 1
3 ANAFT, SWITON 422635 | 89336 022633 1 MP14
¢ SMIRLO, BOTTOK $24324 | 09536 (024524 1
wr 3 CASE TOP (PAD IFER) ¢57268 | 89336 037260 1|1 v BT1
> ¢ CASE 4 GASKET ASAY, BOTTOM 239230 | #9336 (019230 1
xr o KNOS. SWITCR (PAD XPER) 957371 | 89536 |057371 1
s SPRING, DRPINT 432643 | 89836 922643 1
v 10, 31 00T, MOM SEID 024466 | 30045 |026466 2
> 13 BMOCK ABSORNER 236841 | 30045 |€20843 3
wr 14 O-RING, SYN RUBBER, 1,676 ID,0.047 WIDE [031933 | ax360 |6-243M67¢-70 S
w33 NOLETERGPLEISTAND ASSY (YRLLOW) s33809 | 20406 832809 1
x» 16 CONTAINER. BOTTOM 022028 | 99536 [922028 1
x> 27 COWTAINEA, 20P 033767 | s9%3¢ (022767 1
w 19 TRAY LEADS 055742 | 99536 [053742 S
o 20 LASKL, WINDOW FLUKR-PHILIPS 44337 | 23670 |044337 S
LE] SWITCR PAD, NOMENTARY 80296¢ | 99336 |009300 1
™21 93/05 USER'S NANUAL {EWGLISH) e34218 | 09536 (034230 1
™ 2 $3/05 USER’S MANUAL (INTERANATIONAL) 034226 | 09536 034226 1
™3 93/05/87 SERVICE NANUAL 234168 | 89336 |034360 )
os 1CD, 4.5 DIGIT, BAR GRAPN, NULLIPLEXED 782763 | 12801 [LE393C 1

nOTRSS t axscic measitive past.
. MP§ includes NP snd MPS.

&

83748

Figure 4-1. Fluke 83 Final Assembly
4-5
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Table 4-2. Fluke 83 A1 Main PCA Table 4-2. Fluke 83 A1 Main PCA (cont)
FLUKE | MFRS MANUFACTURERS o MFR! MANUFACTURERS pA
REFERENCE Tor |9 HEFERENCE FLUKE S or |
DESIGNATOR DESCRIPTION 8TOCK | SPLY PART NUMBER ary T DESCRIPTION STOCK | 8PLY PART NUMBER ary T
NO OR GENERIC TYPE 4 DESIGNATOR wo | cooe OR GENERIC TYPE H
c1 CAP, POLYES, 0.01UF, +~10%, 3000V 822381 160103K10007 1 w 3 JOMPRR WIRE, PO 223009 9334 033009 1
c1 CAP, VAR, 3-11PF, 100V, CRR $3406 |TEOITIIOPRITA 1 xae 1 COMWCTON, BATTRRY 93897¢ | swana [eameve 1
cs CAP, VAR, 9 -90FF, 30V, CXR 1406 [TSOIRIOOFRITY 1 > 2 CONPACY, 600V, FUSK 459534 10970 9524 2 1
ce CAP, CER, 47027, +-8%, 80V, C0G, 1106 w9838 [94336S 3 xr 2 €00 VOUT FUNR CONTACT ve7190 | vas70 [r071%0 3 |2
cs CAP, A, 15U, ¢~20%, 6.3V S6183 |193DLSEX0ERING2 1 LR CRYSTAL, 131,073RRY, 0. 003N, IXOMM 32433 | ompre 1
ce, s CAP,POLYCA, 0.02707, +-10%, 63V 9919 |wxca372KeIn 3 1 SWX FILM TESTED s2v133 | e9336 [eaeasa 3
e 10 CAP, POLYXE, 0.4TUF, +-10%, SOV $9919 |hmEI4TexEOR 1 '[——1'L:L.'mn—
I ca CAP, POLYPR, 0.02207, ¢-20%, §3V 69913 [Mxr20-223-x-63V 1 norss
c 314, 21 CAP,'TA, 4707, +-20%,10V, 7343 56209 |2930476X0010D2Y o W 2
! c 13, 1€, 32 CAP,CER,0.107, +-10%, 25V, XTR, 1206 04223 |1204SCLAIRATHA 3 e Ref. Designator XVl is two (1) parts. They are used with Pl ca the Final Asseably,
: €37, 20 CAP,CRR, 2197, +~10%, 50V, 00, 1206 04233 |12063A220XAT0S0! 3 - B¢ Nef, Designaker XF2 L8 two (3) parte. Thoey are used with F3 oa the Final Assembly.
i e 1 CAP,CER, 1397, +-10N, S0V, €00, 1206 3836 |747329 1 B, whis is e L Letor. ¥e ensure safety, wee exavt replssemant omly.
i can CAP.CEN, $.637,+-0.3897, 1300V, COx 21904 |6020CoNENECS . SXVEIA S
c a2 CAP,CXN, 100077, +-10%, 30V,C00,1308 04322 |12065A101MaTOS0R 3 R
€24 CAP, 72, 1007, ¢-20%, 10V 86209 |199D106x0010mR2 by
< 28, 30, 33, CAP,CER,0.0107, +-10%, 30V, X7, 1306 04222 [12063C103KATIR 0
c©
cay CAP, CER, 13077, +-10%, §0V, C0G, 1206 04323 |12065A331MATIA
€ 38, 29 CAP,TA, 0.4707, +-20%, ISV, 3529 SE2EY |IPIDLTAXO0IBR2Y ox W
c 30 CAP,CER, 23077, +~10%, 30V, C0a,1306 04221 |12083A22IXATOSOR
L 13 CAP, TA, 4.707,+-20%,10V, 3520 56209 |29ID473X0010B2Y or W
[ 1] CAP,CER, +4-10%,%0V,C00,1206 04223 |1306SASSOXAYOSON
1] CAP,CER, 150PP, +-$%, 30V, C0G, 0808

04222 [090SIALSLIIAYOSOR
30800 |amé007

#2233 [maves

21994 |i0071

srawi |e326214

04713 | sWMETIINILYL
04713 |semwvister

17838 |ssrvmsoos-T1
17036 |[ssTaisTy

04713 [menrisosr

R983¢ |912489

21617 |CMP-63 ¢9 1K ¥ T-31 BDULX
23237 |G8~3-909K-1N
91637 [eRcwize6-150108
33124 |wrsobiiomim
91437 [mS-2C 9913PF
310238 [R-3283010

23237 |RG1/2-105M-5%
91637 |CRCWA2Q6-1505T8
#1637 |CRCW1I06-10037%

1, 4 DIODE, #1,1X PIV,1.0 AN

DIODE, NI, BVnT0,0V, TOwSOME, DUAL, SOF23
1 SURGE PROTECTOR, 1500V, +~20%

1 INPUT RCPY ASSY

TRANSISTOR, 81, WPN, SELECT TRBO, SOT-23
FRANSTOTON, NI, WPW, SHALL STGMAL, SO¥-23
THANSISTON, #T, M-TMOS FRY, SOT2I
TRANSIETOR, #1, P-CHAN, SOT-23
TRAMASINTOR, ST, PWP, SMALL SIGMAL, SOT-33
FRANSISTOR, §T, PN, BMALL SYIGNAL, S0T-23
ANS, M, 1K, +-1%, 100RPM, FLAPRP, FUSTALE
MRS, CERM, $OIX, +-1%, 3N

MRS, CHRM, 1. 3K, ¢-5%, . 125W, 200¥PM, 1206
MES,MP,1310.2,+~0.1%,8.125W,2009PK
REE, W, . 392, +-.1%,2.50

RES,WW, .010, +~.1%, 1V, 1000P

29

-
°
-———--

RES, CERM, 15M, +-5%, . 133, 3007PK, 1206
ARS, CERM, 100K, +~$%, . 125W, 200PPK, 1206

NN PR U P U NN U RN E e

ARS, CERN, 104, +~5%, . 12SW, 2009PK, 1206
RRE, CINM, 10K, +-5%, . 115W, 200PPN, 1206
RES,MF, 10K, +-0.1%, 0.125W, 100PPK

1s RES,MF, 90K, +-0.1%,0,123W, 10002
RES. CRRX, 1M, «-3%, . 125W, 200990, 1206

91837 [CRCW1206-1003T8
21637 |CROWLI106-100298
59124 |wrsonioozs
33124 |wPSoDsCGOZE
91637 |CREW1306-10047D

-

RN ¥

RRS, CERM, 56.3K, +-1%, . 123W, 100PPN, 1206
30, 37 RES, CRRR, 205K, +-1%, ,123W, 1009PX, 1206
1 MRS, CRRM, VAR, 100X, +=30%, .30

RRE, CERN, 334K, +-1%, . 125V, 100PPN, 1306
RES, CKRE, 310K, +-1%, . 115W, 1009PK, 1206
3o RRE, M7, I0K, +-0.35%,0.129%, S0PPM

31, 40 RRS, WP, 32.6K, +=0,38%, 0. 125W, 5OPPK

38 ARS, CEAM, VAN, 1K, ++30%, . IW

ARS, CERN, §65K, +-1%, . 125W, 100PPK, 1204

91637 |CRCW1I206~56229R

91437 |CRCW1206-2033P

51406 |RVG-0707-V-100-3-104N
91637 |cmcwizes-3zesrs

21637 |cacwizos-2103rm

$3124 |mrsccigoac

89124 |wryccivesc

$1404 |AVO-0707-V-100-3-102n
29836 |edYds0

M
"
- e

“
M

NN NN N NNNE I ENRIEINNNNSANNANNANNRIINOOOOOO UM
"
-

1 4 XES,CERN, 336X, +-1%, . 125W, 100PPM, 1206 21637 |CRCW1106-5383r8
4, a7 # 3xs,CHNM, 0, +.08 MAX, .128W,1206 91637 |cmCW1306-0n00m
[t REE,MP, 1K, +-0.1%, 0. 135N, 100PPN $912¢ |wrsopioois
a“ § =S, CERM, 82K, +- 5%, . 125W, 300PPM, 1206 91637 |CRCW1206-020278
46 RES JUMPER,0,03,0,35% 921637 |rry-ss
s6, 7 § RES,CENN, 33K, +-3%, .125W, 300PPY, 1306 91637 [cmcwiaos-320308
s» t mms,CERM, 130K, +-5%, . 125W, 200990, 1208 91637 |CRCW1206-120308
L1] f xms, cuom, $10, +~8%, . 125w, 200#PM, 1206 91437 |CRCW1206-510078 N
3] t mes, cERM, 1K, +-3N, . 1250, 3007PN, 1206 91637 |CACW1206-100178
(i RY THERNISTOR, RECT, POS, 1. 5K, +-30%, 28 € 84393 |s11P8iz182wU13
XV i, 2 VARISTOR, 910, +~10%,1.0MA 09214 |V910LEX1399 '
LR SWITCH, ROTARY 71580 819134
v DIODE, 81, RACT, BRIDGE, BVeSOV, TOSIA 24336 |proim
LN ;a2 oLy 88 x¢ 99536 921603

q
Ly

2€.CHO8, XXX INVERTER, SOIC 27014 [muSSssUm
IC, 1.23V,150 PPW T.C.,RANDGAP V. RERP 27014 [LMINSE-1.2D26%
W 334994 09336 1834304

F]

L L ey
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Table 4-3. Fluke 85 Final Assembly

REFERENCE FLUKE | MFRS MANUFACTURERS Tor g
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER a1y T
NO [CODE| OR GENERIC TYPE 5
Al § MAIN PCA 857867 | #9536 [957867 1
T3 . BATTERY, PRIMARY, ALKALINK, 9V, 0-200MA 624497 | 72634 [WN1604 1
L&Y CORTALY, PTY 222676 | 1ca6s 822676 1
"2 CONTALT , ANNUNCIATOR 922791 | OX393 |#22791 1
ri FUSE, .406X1.375, 1A, 600V, PAST 930820 | 71400 |338-1 1
va YUSE, .406x1.5, 15A, €00V, PAST 220829 | 72400 |xTR-18 1
W1 SCREW, PR, 3, THD YORM, #TL. 4-14, 562 w3230 comarcran 1
R2-4 SCREW, PH. P, THD FORM, 8TL, 5-14, ,750 032246 COMMERCI AL 3
21,3 COMN, RLASTOMERIC,LCD 7O 2WD,1.590 L | 027460 | 0xas2 [e17460 2
w1 MARK, LCD 920276 | a9336 930276 1
wr 2 SHIRLD, TOP . 824816 | s9535 |024816 1 N
uP 3 SHAPT, SWITCH 823438 | #9236 |e22428 1 ‘
»P 4 SHIELD, ROTTON 824524 | #9535 |824824 1
uP § CASE TOP (PAD XPER) 057268 | #9336 |0572¢8 1 3
ur 6 CASE & GASKXXT ASSY, BOTTOM 219230 | 098236 819330 1
we JOFOB, SWITCR (PAD XPER) 037271 | #3536 [es7271 1 MP14
) s¥RING, DRTENT e22643 | #9336 [922642 3
wr 10, 11 roOT, oK #XID s24466 | 20043 [020006 a BT1
WP 13 SROCK ABSORFER 929541 | 20048 830843 1
P 14 O-RING, 8YN BUBSER. 1,670 ID, 0,047 WIDR | 831933 | 2n160 |S-2143Mg74-70 1
NP 13 HOLBTERAFLEASTAND ASSY (YSLLOW) 9220809 | as40¢ [022009 1
P 16 CONTAINRR, BOTTOM 922823 | 9933¢ [02203s 1
P 17 CONTAINER, TOP 922773 | 09%53¢ | 922778 1
P 19 TEIT LEADS 055742 | 99336 |055742 3
! NP 20 LAREL, WINDOW PLUKR-PHILIPS 846337 | 22670 | 344337 1 -
”2 . SWITCH PAD, MONENTARY 209989 | #9336 |20900e 1
™ 1 23/08 USKR'S MANUAL {WENOLISH) 834210 | 99336 |034220 1
™3 $3/85 DEZRS MANUAL (INTERNATIONAL) | 834226 | 09536 [#3423¢ y
™3 43/05/97 SERVICE MANUAL 034168 | 99336 |034160 1
s LED, 4.5 DIGIT, PAR GRAFH, MULTIPLEXRD 782763 | 12383 (L®3IPIC 1
MoTRS) 4 static seneitive pare,
+ MPS includes NP and NP9,

. Figure 4-3. Fluke 85 Final Assembly
4-10 ' 411
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I 5 ke A in PCA (cont
Table 4-4. Fluke 85 A1 Main PCA Table 4-4. Fluke 85 A1 Ma (cont)

= N
N FLUKE | MFRS MANUFACTURERS e}
REFERENCE FLUKE | MFRS MANUFACTURERS Tor |0 :g::‘i';gi DESCRIPTION sTocK | seLy PART NUMBER —lz
eaon DESCRIPTION sTOCK | SPLY PART NUMBER amlT No . | cope OR GENERIC TYPE E
NO CODE ‘OR GENERAIC TYPE E s
s (VR 3 f 2C.1.23v,50pPM TC, RAXD-GAP REPERENCE - £54707 27014 |LMIEBRXE-1,.3D28E 3
Y CAY, POLYES, 0.0107, +~ 108, 1000V 933361 | 37943 |160103K10007 T w s JRrRR WIRm MmO 04936 | 99336 [e30994 1
< 2 CAP, VAR, )-31327, 100V, CER 41712 $1406 |TEOITIIOFMLYS 3 L] JUMPER WIRE,FPOS 035003 29336 |03500 1
) CAP, VAR, 3-3007, 38V, CBR €43130 | 51406 |TE0IRF00FRITA 1 xer 3 COMMOTON, BATTRRY 025976 | sresa [easere 1
e ¢ CAP,CHR, SE0PP, ¢~3%, $4V,00@, 1246 242373 343373 1 xr 3 COMTACT, §00V, YUSE 638324 770 |659%24 3 1
s CAP, %A, 2507, 4-30%, 6.3V €07636 | 54283 |199D136x062I832 Py xr 2 $00 VOL® FUSE CONTACT 707290 | 70870 |2071%0 a |2
ca s 02707, e-10%, 63V 730973 | easrs |mxcazzaxens 2 FEY CRYSTAL, 131. 0723, 0, 003N, IXEMK e32453 | ompre [zvé3sircac 1
c &9 4707, 10%, B0V 497402 49919 |uXSI474K30N 1 1 NEY THIM ¥ TESTED 913871 | 99336 913871 1
c 1 CAP, POLYPR, 0. 92207, +-10N, 63V 031879 | 4839 [axwao-223-x-63v 3 worass T 1o sensicive part,
c 14, 23 CAP, ¥A, 4707, 42304, 20,7343 967500 | 36203 [333m476x0010D2% 0F W 2 R Rat. desiguator X¥) 15 two (3) paxte. They are LUsed with F1 on the Final Assembly.
c 15, 16, 32 CAP,CER,0.10P, «-198, 35V, XX, 1208 747287 | 04233 |13063C104xATIA 3 o Ret, designator X¥l ia two (3) parts. They ars used with ¥3 on the ¥inal Assesbly.
c 17, 18, 32 CAY,CER, 2277, +=10N8, 3¢V, C0G, 1206 740363 | 06222 [13065A230KATOSOR 3 Ihie rasintor I8 8 fusidle FRsieser: 39 sQNUEP ALLY, NS snevt Fen) RB1X.
jc 20 ASPP, 1800V, COT 851013 3
e 22 %, 30V, X7R, 3306 2268 1
e 23 CAP,CRR, . 61UP, o-5%, 3OV 229364 1
Ic 24 CAF, ¥A, 100F, +-20%, 10V A99DLOEX00IIRRD 3
jc 28, 31. 3, CAP,CRN, 0,010V, =108, 50V, XTR,1308 12061CLOIRATMA L3
c 3¢
c a7 CAP, CHR, 13097, +~10%, 50V, 00, 1306 1206A1313ATRA 1
c 28, 29 CAPD,TA, 0.4707, «~208, 38V, 3820 2A9IDATLROOISBIY o W 3
e 30 CAP,CER, 12077, ¢+ 108, 54V,C00, 1208 23063A221MAT030R IS
c 38 CAP,7A,4.707,+~208,10V,3520 A9ID4TSX001IOBAT OF W 1
c 38 CA®,CER, 100027, +~1X, 30V, C00, 3206 12065A1027A70500 1
c 3 AP, VAR, 0.2527-1.5PF, 1700V, Trion x=-$30-027 3
Y CAP,CER, 15097, + 5%, 50V, €0, 0805 os0ssa1s10aT050R 1
cR 1, & DIODR, 8T,1X PIV,1.0 AMp 1md007 3
c® 5, 7, 8 + DIOIR, 8X,BVaTN. OV, IO=SOMA, IUAL, SOTI3 (BAVS S 3
L3 Y SURGE FROTECTOR, 1300V, +-30% 100T1 1
73 IWWUT RCPY ASSY 9383124 1
91, 2, & 1 TRAMSISPOR, 82, WPW, SRLECY IENO,SO0T-33 MEMTLISELYL 2
Q 3. 9, 33  TRANSIFPOR, 53, WPN, SMALL SIGKAL,SOY¥+33 OTINOLY 3
LR | TRAMSISTOR, 5T, M-DMON FRT, SOV S8TVHROOP-v3 3
o § YRANSISTOR, 53, P-CHAN, §O¥-33 ssvsisvr 1
o  TRAMSISTOR, 6T, IHP, SMALL S1GMAL,802-33 ear3soss 1
o f TRAMSISTOR, 61, MPN, SMALL SIOMAL, #OT-3) a6 2
n RES, M, 3K, +-3N, 100D, PLIOAY, FUSIRLE cur-¢3 63 1% ¥ T-1 wuTx 1 [s
= b xms, CcxaM, 909K, +~3N, 20 |G8-3+909K-28 3
a § RES,CERM,1.3K, -5V, 135, 20000W, 1206 crowi206-15019% 1
= RES,MP.110.1,+40.1%, 0,125, 1000H arsop110min 3
L RES,WW, . 991, e~ .38, 3. [RE=-2C 2913P 1
» RES, W, 010, 4=, 1N, 1, 100PPN »-3369010 3
x + RES,CERN, 2K, +-S¥, 10 2a1./2-1030-5% a
n 1 NES,CREN, 15, o~ 3N, (1250, 3 ', 1306 [CACW1206~1805T8 2
x ! mua, coxe. 200x, +-3%, - 138W, 20000, 1206 cRcw1306-20038 N
» 62
nu ) ERS,CRRM, 10K, +=SN. .125W, 208990, 120% 783374 | 91637 |cmowiaoe-1003508 1
n 13, 64- 10 1 RS, CEMM, 10X, +=5%, . 125N, 20899M, 1206 748610 | 91637 00278 .
n e RES, %P, 10K, +~G. 1%, 8.125W, 100F7u 58358 33124 |mrsobirocam 1
" 13 RES, MF, 0K, » 1%,0.125%, 1009 4309068 39134 |MFSOD002R 2
R 17, 10, 42, : ARS, CERM, 1K, ¢-$%, . 1I5W, 30090%, 1206 741 13 21637 |CACW1IZ06~100478 4
L)
a1 + AES,CURM, LOTK, +~2N, . AIIW, 100PIN, 1306 075234 | 22637 |emcwizoe-10737m )
x ¥ RES,CHNM, 413K, +-1%, . 125N, 10023%, 1206 875239 | 91637 |cmowi206-42237 1
= RES, CRXM, VAR, 100K, ¢-20%, . 30 €69997 | 81406 |mva-0707.v-200-3-204x 1
» t nus,Cunu, 334X, +-1%, .125W, 100PIM, 1206 911243 | 91637 |cuowiiee-3a43rs 3
x t RES,CENN, 230K, +-1%, . 125, 100PPK, 1206 821660 | 91637 |cacwizoe-2103vm 1
x 28, M7, 20K, +-0.35%, 8. 115W, SO¥IN 738029 | $913¢ [wrsocacoac 1
» RES,MP, 22, 6K, +-0,25%,0.135%, S0PIN 713011 | $3134 [wrsocazeac 2
a RXS, CRRM, VAR, 1K, +=20N, . 3% 931420 | 51406 [RVG-0707-v+100-3-102K 1
n t RRS,CRRM, 663K, o=1%, 123K, 100PIN, 1206 w460 | e3336 |ver460 1
a t RS, CHRM, 208K, <~1N, . 135V, 100PDN, 2206 769838 | 91637 |cncwi206-308378 1
» § ARS, CHRM, 336X, +=1N, . 135N, 1909PX, 1206 043420 | 91637 [cacwazoe-s363re 1
. b Ama, AN, 0, ¢.08 MAX, 33DV, 1308 820747 | 92637 |omowazes-onoom 'Y
. RES, M7, 1K, 0=8,18,0,138%, 10000W 933634 | 89134 |wrsobiooas 3
" ) ams, canu, 130, 20090W, 1204 011796 | 91037 [omewazos-s3020m B
a 1] 502373 21637 |PaJes 1
[y ] T48831 71637 |[CRCWI206-22027 3
. [} 1 #1837 |CROWARSR-AADIIW 3
- NS, GEAN, 530, 40N, 12N, 30OPIN, 1304 740200 | 01637 |caewiaoe-s1000w :
' + RS, CERM, 1R, -3V, . 223V, 2000IN, 1108 748992 | 91437 |cmewnaoe-10010m :
a2 TEERMISTOR, RECY, $O8, 1. 5K, +2308, 38 € 022018 | senea [sr1weamisamuid :
av 1, 3 VARISTOR, 910, e~ 20, 1. 004 o76193 | 09214 |veronexizee 3
a3 SWITCR, SOPARY 19334 71500 913234 3
o1 DICOR, #1, RECY, BRIDGE, SVw SOV, T0W1M s18582 | 14936 |ororm 1
94 ®o2 oLy 88 I¢ 231601 | easae [sazs01 1
' § 2C.CMOP, REX INVERTER, 201G 229373 | 37038 liusesoopn 2
4-12 4-13
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80 Series Service

Table 4-5. Fluke 37 Final Assembly

.

80 Series Service

. MPS jnciudes MPO and NPS.

N

REFERENCE FLUKE | MFRS MANUFACTURERS 701|0

DESIGNATOR DESCRIPTION STOCK | sPLY PART NUMBER arvl|?

No | cooE OR GENERIC TYPE 5
Al $ MAIN PCA 837062 | 033536 |es7862 1
1 BATTERY, PRIMARY, ALKALINE, V, 0-200MA §14487 | 7X834 | MN1I604 1
CR ¢ BACKLIOGNT $19342 | 3910 (819342 1
=1 CONTACT, PYP 032676 | 2CQ6E |822675 1
z32 CONTACT, ANNUNCIATOR 923791 | OX393 |8327923 1
r1i FUSE, .406X1.375, 1A, 600V, FAST > 930838 | 71400 |BBS-1 1
r2 FPUSE, .408X1.8, 18A, SO0V, FAST 93043% | 71400 |XTX-18 1
"1 SCREW, PR, ¥, THC FOAM, STL,4~-14, .56 432330 COMMRACTAL 3
. 2- 4 SCREW, PH, P, THD FORM, STL.3~14, .750 B33246 COMMBACIAL 3
J 3. 2 COMM, BLASTOMERIC,ICD TO PWS, 1.580 L 8317460 | OK3I92 | 817460 2
e 3 MASK, I£D 930271 | 09336 | 930272 31
ur 3 SEIELD, TOP 034516 | 99336 | 834514 1
ur 3 SRAFT, SUITCH 922633 | 99336 | 022638 1
= 4 ANIBLD, BOTTON 934834 | 89536 |024324 1

P § CASE 2OP (PAD X¥ER) 437263 | 893346 | 957363 3 1
x> € CASE & GASKET ASSEY, BOTTOM 819409 | 89536 | 019405 1
uw ¢ XMOB, SWITCK {PAD IFPER) 957271 | #9536 | 857271 kS
(w9 SPRING, DETINY 822643 | 89336 [022643 1
e 30, 131 FOOT, NON SXID 824466 | 20045 (034488 3
[a® 13 SNOCK ABSORBER 920341 | 30043 |D29542 1
o 14 O-RING, SYN RUNBER,1.670 ID.0.047 WIDE | 031933 | IX160Q [$~-24IN674-70 1
w18 NOLSTRAAPLEXSTAND ASDY (YELLOW) 032009 | 28408 [923009 3
P 36 CONTAINER, BOTION 822025 | 99536 [e22828 b 3
(w» 37 COWTAINER, YOP 8229017  a9313¢ | 822417 1
uF 19 PEST LEADS - 833743 | 89536 (853742 1
ur 20 LABEL, WIMDOW PLUXE-PRILIPS 044337 | 326470 (844337 1
532 SWITCH PAD, MOMEWTARY !0!!10 89336 |009970 1
™ 3 A7 USER’S WANTAL {EWGLISN) 2343192 | $9834 |334292 1
™ 3 87 USBR’S MANUAL {3INVERNATIOMAL) 834300 ( 49336 (934300 3
™) $3,85,87 SEAVICE MANUAL 034168 | 093535 | 034168 1
a8 LCD, 4.8 DIGIT,BAR GRAPN,MULTIPLEXRD 8321868 13981 (Le3S4N 1

NOTES t Sctatic sensitive part,

[=——==

87 T&B

Figure 4-5. Fluke 87 Final Assembly
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Table 4-6. Fluke 87 A1 Main PCA

80 Series Service
Table 4-6. Fiuke 87 A1 Main PCA (cont)

N

FLUKE | MFRS MANUFACTURERS tor|©

REFERENCE DESCRIFTION $TOCK PART NUMBER ary |l

DESIGNATOR NO OR GENERIC TYPE 5
® §1 | REe, CRAN, 3,28, e~$%, . 135W, 2009PU, 1306 831778 CRCWL308-3284T8 1
n § R=8, CEAM, 1K, ¢~BU, .125%, 20077M, 3206 143992 CHCWL208-10018 EY
xe 3 TERRNTSTOR, RECT, PO, 3 .5K, +~30%, 38 C 822038 PLIrS4NISINULY 1
w3 VARISTON, 910, 0=10%,1,0MA 76193 (v910LEX2IIPY 2
LY BTRPCH, ROPARY [ 2V 1Y 19334 3
LR DIODE, ST, RACY, SNIDGE, FV=30V, X0=1A orolM 3
LR § 30,BPLR,TRUR RMU TO D¢ COMVERYRR, $OIC ADY 37 IR~RERL kY
ve ;|x3 oY 87 30 1
ve 1 20,0008, XMX IWARTER, SOXC | by
A ] 4 20,1.33V, 099K 1O, BAND-GAP ARFPERMMCE EMIESANE~1, 2D24R 3
w1 JUNPER WIRS NRG 054994 b §
LE] JUNPER WIRN,POS 33009 1S
x»? 1 COMERCTOR ; BATTENY 1

xr 1 CONEZACT, $00V, FUOR z 1

XY 2 €08 voLT FUSE 3 2
Y 1 CRYSYAL,121,0720ms, §.000%, IXSt 3
%3 RBS TN ¥ $18973 3

moTES: t static semsitive part.

B. Ref, Designator XF2 iz two (3} parts. They sre

Zhix An g 22 _samire

. Ret Designator ¥F 1 is twve (1) parts. They sre used with F1 oa the Pinsl Assambdiy.
used with 72 on the Final Asseabd)

SaLetY: WES SRACS I

N
REFERENCE FLUKE MANUFACTURERS ror|©
DESIGRATOR DESCRIPTION 8T0CK PART NUMBER oty T
NO OR GENERIC TYPE :
A 3 4 IC.OP AMP,DUAL,PIX MED POWKR, SOXC #30810 TLCI7TNIIDR 1
e CA®, POLYES, 0. 01UF, +-10%, 1000V 022361 160103K1000F 1
LE] €AY, VAR, 3-117F, 100V, CUR sa1712 TROITLIOFMLTE 1
c3 CA¥, VAR, 9-90FF, S0V, CRR 643120 TROIRPOOPRLITL S
CXY CAP, CER, $40PF, +-2%, $OV, COQ, 1206 243373 243373 1
cs CAR, A, 19U, o-2ON, 8.3V #0763¢ 183018 4x04n3NG " 1
c e CAY,PA, 2207, +-20%, 1OV 638971 159D236x0016Ca2 1
c7 CA¥, TA, 10UP, +~30%, 10V 114766 15$0106X0010022 3
ce » CAR, POLYCA, 0. 03707, +~10%, 63V 720979 MRC2372K63D 3
c 10 CAP, POLTRN, 0. 4707, +~10%, 3OV 97408 enmza7axson Y
e 11 CA¥, POLYPR, 0. 023UT, +-10N, 63V (13811 unpz0~213-%-03v Y
€13, 13 CAP, POLYPR, 0. 064TY, +~20%, 100V e2132 sxp1.71 2
€14, 2 CAP,TA, 470F, +-20%,10V, 7343 (122113 293D478X0010D2F or W a
c 15, 16, 31 CAP, CHR, 0,307, 4-10%, A3V, XTR, 1208 787287 | 04232 [12083C304xATHA 3
c 17, 18, 19 CAF,CER, 2297, +-10%, SOV, €04, 1206 740863 | 04322 [12065a2208ATOSOR ]
cay CA¥,CER,8.2PF, +~10%, S0V, £0Q, 1206 747303 | 04222 [12065aen2xATaSOR 1
€ a0 CAP,CER, 5, 6PP, 4-0.25PP, 1500V, COY 31011 | #9836 |exte11 1
c2a CAN,CER, $70UT, +~5%, 50V, XTR, 1206 43363 1
c 13 CAP,CRR, .01UF, 4~$%, 30V 229384 3
< 26, 331, 33, CA®,CKR, 0.0107, +-10%, SOV, XTx, 1206 747361 | 04223 [12063C103RATHA .
o 3¢ 747264
e 27 CAR,CER, 10097, ¢-10%, 30V, C0G, 1306 760871 | 64223 |12068A103XATOSOR EY
c 30 CAB,CER, 230PF, ¢-10%, 50V, C00, 1306 04123 (13063A321KAT0S0K 1
c 3% CAP,TA, 4.707, +-10%, 10V, 3838 36289 |2935475x0010M2r or W 1
c 3¢ CA®,CER, 1000P7, +.1%, 50V, C00Q, 1206 04223 [12065A1027ATOSOR ‘1
€31 CAP, VAR, 0.35PP~1 . 3PP, 1700V, TEFLOM $2769 |=n-s30-017 1
o, 4 DIODE, 8T, 1K PIV,1.0 AMP 30000 [1mavoy 2
3,y + DroTM,83,3Ve 20,0V, 10« SOMA, 280 MW 07363 |xnarrzee.0n 2
crs, 1.0 { prorm,e1,Bve70.0V, X0=SOMA, DUAL, SOT33 0A233 (maves 3
=2 FUNGE PROTRCTOR, 1500V, +-30% s19u¢ [10072 Y
LR INPOT RCPE ASSY PaeL (28214 Y
g3 SOCKET, 1 ROW,PWD, 0. 100CTR, 2 3OS 28313 (929904-03-03 1
a1, 2, 6 t TRAWSISTOR,SI.WPN, SELECT IXBO, BOT-23 04713 |memridsenTl 3
a3, 4,7, : TPRANSISIOR, ST, RPN, SMALL SICMAL, $OT-23 04713 (MRTIS0LT s
a9, 13
s, 13 { TRANSIETOR, FI,bWP, MMALL SIGMAL, SOT-23 04713 |wmesr3scer 2
o { TRawszsTOR, 51,N-rMOS FET,50Y73) 1
Q10 § TRANSISTOR, §1, P-CHAN, #OF-2 2
Q13,14 } TRAMSISTOR, $I,NPN, SMALL SIGMAL, SOT-23 2
n1 REE,MP, 1K, +=1%, 100P2PW, PLMIRY, FUSIBLE 91637 [CNr-63 €9 1X P T-1 NULK 1 s
”3 ¢ mes, cxmx, 909K, +-1%, 2W 23237 [ae-2-909K-1% 1
n t amm, cHRM, 1. K, <-B%, . 125W, 2009PW, 1204 21637 |owcwizos-1801a8 )
x4 RN, P, 110.1,4-0.1%,0.135W, 100¥Pu $213¢ [wrsonironin 1
ns WEE, W, 991, 0= AN, 2. BN 21637 |am-3c 98130 1
ne NES, W, .010, +=. 1%, 1, 100PPN 18235 |R-3269010 3
nT, 20 t xme, coowe, 1m0, 4= 3%, 1w 23237 |RQ1/2-10¥M-S% 2
e, 4 t RRS,CHN, 13K, +-5%, . 133W, J0OpPM, 1206 91637 |CNCWI206-15080m 2
x 9, 13, 29, : XS, CERM, 100K, +v~3%, .2125W, 200978, 1206 91637 |CACW1206-10030m s
® 33, 62
%11 + Rus, CERM, 10K, +-5%, . 125W, 2009PM, 1206 91637 |cmcwizos-10087m 1
R 12, 6%~ 70 + mms, CxmM, 10K, «~-5%, . 125W, 20094, 1208 91637 |cmowrzo6-10020m 7
LR RES, NP, 10K, ¢-0,1%,0.125W, 160rPH $5124 |wrsenicoan 1
= 13 RES, WP, 40K, ~0.1%, 0., 125W, 100rPH $912¢ [wrsopdooas 1
17, 16, €2, : RRES, CEAN, 1M, +-3N, .125W, 3009 r, 1206 #1637 [CRCW1208-100478 4
LED)
n 19 t mue,cunM, 107K, +-1%, .128W, 16099, 2206 91637 |cmew1306-1073rm 1
n 20 f mES,CHAN, 417K, +-1%, . 1290, 1007, 2206 91637 |CRCW1206-412378 1
= 21 RES, CRRM, VAR, 100K, +-20%, . IW $1406 |RVG-0707-V-100-3-1048 1
= 22, 23 t xmw, CHAM.2X. o-S%, .125W,2000Pu, 2206 91637 |cmowizoe-20010m 2
x 24 t mEs, cERKR, 324K, +-1%, . 135W, 2007PW, 1206 #1637 [CRCW1206-324378 b3
x 3 t mes,cunw, 210K, +-1%, .128%, 1009, 1206 21637 [cucwiz06-210300 1
xn RES JTMPER,0.02,0.28% 21617 |rery-ss 1
® 32 t ame, came, 73X, +-3%, . 123w, 2000w, 2204 #1637 |CRCW1206-730239 1
= 34 RRE, VAR, CEXN, 200, +~20%, 3% S1406 |RVG-0707-V-100-3-201M RS
= 33 f =S, CERM, 683K, +-1%, . 135W, 100pP4, 1206 ¢9336 |e¢ra60 1
n 37 t RES, CERN, 265K, +-1%, . 113W, 100PPN, 1206 #1637 [crowizos-3053rm 1
= 3¢ + RRS, CERN, $36K, 4~ 1N, . 12I5W, 200PPN, 1306 #1637 [CRCW1206-5343rm 1
n 39 § axw,cERN, SEX, +o5%, (125w, 200pPN, 1206 91637 3
" 43 : RN, NP, 1K, ++~0.1%,0.135%, 100r2M $3124 |wrsopiocis 1
= &4 t wxs, CERN, 02K, +-3%, . 1257, 20072K, 1206 €1179¢ | 91637 |cmewizos-02020m 1
® 45, 30 t mxs,cRRM,0, ¢.05 MAX, .125W,%204 $10747 | 91637 |Cncwi206-0n00n 2
Ly AR, MP, IOK, +-0.1%, 0. 125W, 1009PN 921710 | 59124 |wrsonscoas S
» 56, 87 § mmE, cHRN, 23K, ¢-3%, , 129, 200pM, 1106 44851 | 21637 [cmewrzos-21029m 2
LR 1} 4 mms, CMmM, 130K, co3n, . 135W, J00pIN, 1206 74671y | 91637 [cmowizes-12039a 3
%7 S ANE, CERM, 310, 0-9%,, 1230, 2000 PN, 1308 148309 | #2637 lowowirzoe-3i000m i
4-18 !

”

4-19



80 Series Service 80 Series Service

—— ~
ever 185 yp3n atea
; rea[ ] [
L 119 m‘ht

O g ©
R42|] Rl;l}m .8

| =
R Lﬂgi‘f RS,

" BOTTOM SIDE

Reb U R65

87-4001

(10£2) 87-4001

{20t2)

Figure 4-6. Fluke 87 A1 Main PCA
td . " Figure 4-6. Fluke 87 A1 Main PCA (cont)
4-20
4-21



80 Series Service

Federal Supply Codes for Manufacturers

Service Centers

01295 23237 81429
Texas Instruments Inc. IRC, Inc. Fox Electronics
Semiconductor Group Microcircuits Div Fort Myers, FL
Dallas, TX Philadelphia, PA
' 82786
04222 25403 Hitachi America L.td.
AVX Corp. Philips Circuit Assemblies Semiconductor & IC Div.
AVX Ceramics Div. Fomerly Amperex Electronic Corp. San Jose, CA
Myrtle Beach, SC Slatersville, Ri
68919
04713 27014 Inter-Technical Group Inc., The
Motorola Inc. National Semiconductor Corp. Wima Division
Semiconductor Products Sector Santa Clara, CA Elmsford, NY
Phoenix, AZ
32097 71400
05347 Bourns inc. Bussman - Now Magnum
Uttronix Inc Trimpot Div. Div. of Cooper Industries Inc.
(Tet Labs) Riverside, CA St. Louis, MO
Grand Junction, CO
51406 83583
09214 Murata Erie, No. America Inc. Associated Spring Barnes Group, Inc.
General Electric Co. Symma, GA Gardena, CA
Semiconductor Products Dept.
Auburn, NY 54583 89536
TDK Electronics Corp. John Fluke Mig. Co., inc.
0K2392 Port Washington, NY Everett, WA
Shin-Etsu Silicones of America
(S P America) 88289 91837
Torrance, CA Sprague Elactric Co. Dale Elactronics Inc.
Nashua, NH Columbus, NE
14936
General Instrument Corp. 58124 91684
Power Semiconductor Div. KOA Speer Electronics Inc. Maida Development Co.
Hicksville, NY Bradford, PA Hampton, VA
17856 59717
Siliconix Inc. Eveready Battery Co. Inc.
Santa Clara, CA Asheboro, NC
4-22

Caifornls

fw

Fluke Callbration Center

Clo FLW 8ervics Corporation
3505 Caditac Ave., Bidg E
Costa Mesa, CA 92626
TEL: (714) 751-7812

FAX: (714) 755-7332

Dalios
Fiuke Servioe Conter
2164 Hution Drive
Suke 192
Carrolon, TX 75008
TEL: (214) 4081000
FAX: (214) 347-5842

Fisie Servioe Center
42711 Lawrence Place
Fremont, CA 94538
TEL: {510) 651-6112
FAX: (610) 8514062

f¥inols

Fluks Service Conter
1150 W. Euclid Avenus
Palating, (L 80087
TEL: (708) 705-0500
FAX: (847) 705-9089

Now Jorsoy

Fiuke Servios Center

W, 78 Contury NG

Paramue, N.J. 07852.0030
TEL: (201) 800-0800 (500-0010}
FAX: (201) 800-2003

Washingion

Fuka Service Center
Fuie Corporaton
Busding ¥4

1420 - T6TH B1. 8.W,
Everett WA 98203
TEL: (208) 35085680
FAX: (208) 266-8300

INTERNATIONAL.
Austratia Buigeria Eeuador
Phiips Sci. and Ind., Pry., L. Ac Sophilco, Cust. Supp. Serv.  Proteco Cossln Cla, Lide.
746 Bpringvala Road P.O. Box 42 Av. 12 de Octubrs 2440 y
Mulgrave 1309 Bofie, Buigaria Oreflana
Victorie 3170 TEL: 350-2-200785 £.0. Box 17-00-228-A, Quito
TEL: 81-3-681-3868 FAX: 3592220010 TEL: 563-2:230283 or 520005
FAX: 61-9-881-3838 FAX: 563-2-561980

CSEN,
PHL Sci. & ind. BIK F, Contrecrt.  Elso Egypt
34 Waterico Rosd NA_ Barance 2 EEMCO
North Ryde, N.S.W. 2113 16200 Praque 8 Electronic Equipment Miting Co.
TEL: 61-2-888-8222 TEL: 4223184810 9 Hassan Mazher St
FAX: 8$.2.980-D440 FAX: 42.2384906 P.O. Box 2009

St Hellopots 11361

Austrie Data Elokironik BRNO Cairo, Egypt
Fluke GMBH (GM) "3 TEL: 20-2-417-820¢
SudrandetraBo 7 €1300 Bmo FAX: 2024176208
P.0. Box 10, A1222 Vienna TEL: 42-6-67400-2
TEL: 43-1.814.100 FAX: 42-5-874002 Fed. Pep. of Germany
FAX: 43-1-814-1010 Fiuke Dautechiand Gmoh

Conads Cumtomer Support Services
Sahenin Canade inc, VFNS
Mohammed Fakhroo & Bros. 400 Sritannia Ad East, Ut 11 Oskar-Messtor-Strse 1§
P.O. Box 430 Misalesaugs, Onlano 8737
Bahrain LZ 10 TEL: 40-80-0901-1200
TEL 973-253529 TEL: $08-800-7800 FAX: 49-89-0061-1270
FAX: 973-275008 FAX: 905-800-6086

Fhuice Devtachiand

Beighum Chile ’ {CSS), Servicestutzpunkt VFNS
N.V, Fiuke Beigiom S.A, intronkca, instrumen Electronics,  Melendorfer Strases 205
Bales & Bervics Dept, BACH 22148 Hamburg
tangeveldparc - Unit 84 7 Guard Vieia 181 OF, 803 . TEL: 40-40-679-6434
P.Bastsioussirest 348 Casitia 18500, Santiego § FAX: 40-40-879-7653
1800 5t. Pioters - Losuw TEL: 54-2-232-6700
TEL; 21823912777 (s 319) Findand
FAX: 32.2-331-149¢ Chine Fiuke Finiand Oy

Fiuke §.C., Room 2111 Sinkaonse 3, P.L_ 153
Boiwia Scite Tower SF 02631 Eapod
Casifla 7208, Janguomenwal Dajie TEL: 358-0-6152-5800

Calls Ayacucho No. 208
Edificio Flores, Sto. Pieo

La Paz, Bolvia

TEL: 8012317831 0r 39747
FAX: 501-2-317845

Brazk

Phiips Madical Systems, LTDA
Av. interiagos North

3483 - Campo Grande
04681:200 800 Pacio 8.P.
TEL: §5-11-5234811

FAX; 55-11-5244873 (1D 2148)

Sigtron Instrumentos E. Servicos
FRua Avaro Rodriques

269 . Brookiin

S0 Paulo, Sp

TEL: 55-11-240-7350

FAX: B5-11-533-3749

Sistest

Sist, inatr. Testes Lida

Av. Ateutio De Peiva

135 8/ 1117 « Lablon 22.449-900
Rio De Janeko, Ry, Brazil

TEL: 65-21-250-5755 or 512-
79

FAX: 65-21.250-5743

Baijng 100004, PRC :
TEL: 86-10-512-6351,6310, 3437
FAX: 96-10-512-3437

Colomble

Sistomas E Inszrument,, Lide.
Calle 83, No. 37-07

Po Box 20583

Banta Fe De Bogota.

TEL: 87-1-207-5424

FAX: 57-1-218-2860

Coeta Rice

Electronic Engineering, 8.A.
‘Carreteca de Ctrounvelscion
Sadanita Av. Novena

P.O. Box 4300-1000, San Joss
TEL: 606-263-3758 or 225-8783
FAX; 508-225-1286

Croatls

Kalten - Zegreb

Fluks Sis & Serv, Drage 8
41425 Sveta Jana

TEL: 385-41-837115
FAX: 385-41-837237

Denemack
Fiuke Danmark A’S, Cust. Supp.
by industrive; 40

DK 2600 Glostrup

TEL: 48-43-44-1900 of 1038
FAX: 45-43-43.0102

FAX: 368-0-8152-5630

France

Fuka France S.A.

37 Rue Voltairs

BP 112, 83700 Orancy, Cedex
TEL: 33-1-4808-6300

FAX: 33-1-4896-6330

Groece

Philps S.A. Hellenique

Fuke Seles & Service Maneger
18, 28th March Strest, P.0. Box
3183, 177 78 Tawros Athers
TEL: 30-1-480-4011 of 4282
FAX; 30-1-481-8504

Hong Kong
Schwnict & Co, Lyd. 182 Floor
323 Jaffe Roed

Warche!

TEL: 85202235623
FAX: 052 834-1848

Hungary

WTA MMSZ KFT, §tv./ Gen. Mgr
Etete Ut 5981

P.O. Box 58

H 1502 Budapest

TEL: 361-188-9589 or 200-3444
FAX: 301-181-102%

Tosknival HF
P.O. Box ¥204, Skeiunni 17

TEL: 354-1-881885
FAX: 354-1-880684

Hinditron Services Pvt. inc.
JV44A Bth Main Road

FAX: 91-33-47-8044

New Doi¥ 110 019

TEL: 91:11.441-2878 o 643-
o818

FAX: 91-11-842-0118

Hindtron Services Pwt. 1d.
Fiold Service Corter
Emanald Houss, Sih Floor
114 Serojini Devi Rosd
Becunderabed 500 000
TEL: 91 40-84403) or 343783
FAX: 91-40-34758S

ndonesia

P. T, Daang Bro, Phitips House

Jin HR. Resona Seid Kav, 34

Jelarie 12050

TEL 62.21-520-122

FAX: 62-2-520-5190 or 82-21-
6205190

Toreel
A.D.T Equipment & Sys, Lid.
P.O. Box $8072

Tebaviy 61580

TEL: $723-645-0745

FAX: $72-3-447-8608

oty
Fluke tafe S.RL., C5S

PN 850941




Service Centers (cont)

Japen

Fiuke Corp., Sumiomo Higeshl
Srunbashi Bidg.

1-1-11 Hamamatsucho
Minaio-ku, Tokyo 106

TEL: §1-3-3434-0188 of 0191
FAX: §1-3-3434-0170

Seoul 135010
TEL: 82 12 646-1457
FAX: 82 12 548-1450

IL MYQUNG, INC.

Yues A. Aighanin & Sone WLL.
P.0. 8ox 223 Batat

Aghanien industries
Aupoct Road Showalkh

13003 Kuwel

TEL: 9454342088

FAX: DE6-4847244

Maisysis
170, 2nd Fioor

C.P. 03100, Mexico D.F.
TEL 52-5-582-8040
FAX: 52-6-887-9605

Hetheciands

Fluke Nedentand B.V, (CS5)
Asselng Secvice

Scnce Pak Eirhoven 5108
602 £C Son

TEL: 31402678

FAX: 31-40-26T8

Nigeria

Phiips Projects Cectre
Rasidant Delagaio / PMB 80065
8, Koto Abayom Sirset
Victora fatand, Nigeda

TEL: 234-1-262-088

FAX: 234-1-202-0831

MNorway

Fluke Norwsy A’S, Cust. Support
P.0. Box 8054 Enarstad

N-0s01 Oslo

TEL: 47:22-653400

FAX: 47-22-653407

Puidstan (Philpe)

Phitips Elec. ind. of Prof. Sys. Div.
talamic Gham, of Cammene
S1-2/A, Block 9, KDA Schema 5,
TEL: 02-21-687-4841 or 4840
FAX: 92:21-577-0048

Pory

Impor. & Repres. Electronicas
S.A., JR. Pumacahua $55
Lima 11

TEL: §1-14-23-5000

FAX: 51-14-31-0707

Phiippines

Spark Electonios Corp.

P.0. Box $10, Greactile.

Matro Manils 1502

TEL: 63-2-700-821

FAX: §3-2-721-0491 of 700-700

Polsnd

Elec. lnwtr. Sov. Prifips Cone.
UL Malechowsis §

60 188 Poman

TEL: 48-61-681998

FAX: 48-61-882256

Portugal

Fluke tbedca 5.1
Sasles Y Services Dept
Campo Granda 35 - Tb
1700 Lisbos

TEL: 381-1-798-1712
FAX: 381-1.708-1713

Romanis

Ronex S.A.L, Cust. Supp. Serv.
Su. Transivanies Nr. 24

0778 Bucharest - |

YEL: 40-1-814-3597 or 3508
FAX; 40-1-650-4458

Russia

Infomedia

UL Petrovsko Razumoveky
Proszd. 20

103287 Moscow

TEL: 7-95-212-3833

FAX 7-96-212-3838

Sa Arabla

A Rajab & Sisiah Co. SES Dept.
#.0. Box 203

21411 Jodsah

TEL: 965-2-881-0008

FAX: 066-2-661-0558

Singapore

Fuike Singapore Ple., Lid,
Fluke ASEAN Ragional Otice
#27-03 PSA Buiiding

460 Alsxandra Road
Singapore 110983

TEL 65-278-5181

FAX: 85-°-276-5920

South Afvics.

Spescom Measure. (PTY) Lad.
Spescom Park

Cn. Alsxandra Rd. & Second St
Haltway House, Midrand 1685
TEL 27-91-316-0787

FAX: 27-11-805-1182

Spein

Fivke Iberica S.L

Centro Emprasarial Evonors
cRonda de Ponients, 8
285760-Tres Cantos

Madrid, Spain

TEL 34-1-804-200%

FAX: 34-1-804-2468

Sweden

Fiuks Sverige AB, (CSS)
P.O. Box 81

8-164 84 Kista

TEL: 48-8-751-0238 or 0230
FAX: 48:8-781-0480

Swizerand
Fiuke Switzertand AG, {CS8)
Rutistrasse 28

CH 8052 Schiisren

Switzeriand

TEL: 41-1.730-3310 o7 730-3832
FAX: 41-1-730-3932

Tolwan

Schmidt Sclentific Talwan, Ltd.
#h Floor, No. 109,

Tung Heing Street

Taipsi, Tawan R.O.C.

TEL: §86-2-767-8490 or 748-
720

FAX: $88-2-767-8820

Thellend

Measuratronkx Lid.

2102731 Ramiamhang Road
Bangkok 10240

TEL: 66-2-376-2733 or 2734
FAX: 60-2-074-0965

Turkay
Peatas Prot. Eioktr. Sist. Tie. V
Meydan Apt. No. 49, Daire 23
Akatiar 80630 tatanbul

TEL: 00-212.282.7838

FAX: 90-212:262-7830

UAE

Haris Al Afaq Lsd.

P.0. Box 3141

Dubat

TEL: 071-4-263623 or 2063624
FAX: 971-4-281285

United Kingdom
Fiuke UK LTD. (CSS)

Colonial Way

Watford, Horfonishire W2 4TT
TEL: 44-023-240511

FAX: 44-423-225067

Urugusy

Coasin Instromonios 8A.
Caaiia ds Comreo 1400
Libertad 2520, Montevideo
TEL: 506-2-492-436, 650
FAX: 509-2:402:850

Venazusia

CoasinCA.

Calie § Con Calle 4, Edi. Edinurl
Pisc-3

La Urbina

Caracas 1070-A, Venazuala
TEL: $8-2-241-6214

FAX; 68-2:241-1930

Vistnem

Schmid-Vietnam Co., Lid.
WL Schnit Towar

Hanal intsmational Toch. Gtr
KM, Highway 32, Cau Gisy
Tu Liem, Hanoi

Vistnam

TEL: 84-4-345188 or 348187
FAX: 84-4-348-148

‘Wast indles.

FAX; 800-873-0787

Yugosievia
Sugoeiekirc Beograd

T & M Customer Support
Burvicies

Knez Mihailova 33

11070 Now

TEL: 38-11-122470
FAX: 38-11-838200

Timbatwe

Floid Tachnicas Sales

45, Kavin Road North

P.0. Box Cy535 Causawsy
Harare, Zmbabwe

TEL: 2634-750381 o 750382
FAX: 263-4-720970
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80 Series Service

Table 5-1. Signal Abbreviations

ACBM
ACBO
AFI
AFO
AGND

APO
AP
AP2
AP3
AP4

APS
APE

AC Buffer Minus (Inverting input)
AC Buffer Output

Active Filter input

Active Fliter Output

Analog Ground

Analog Port 0 {guard)

Analog Port 1 (ohms, mitlivolts sense)
Analog Port 2 {ohms reference sense)
Analog Port 3 (amps sense)

Anaglog Port 4 (milli/micro amps jack sense)

Analog Port 5 (amps jack sense)
Analog Port 6 (PTF position sense}
Analog Port 7 (peak hold min sense)
Analog Port 8 (peak hold max sense)
Analog Port Voltage 0 (divider input)

Analog Port Voltage 1 {divide by 10)
Analog Port Voltage 2 (divide by 100)
Analog Port Voltage'3 (divide by 1000)
Analog Port Voltage 4 (divide by 10000)
Analog Port Compensation Capacitor

Absolute Value Amplifier Minus (inverting input)

Absolute Value Amplifier Output Minus
Absolute Value Amplifier Output Positive
Auto Zero

Clock 1 {RC clock output)

Clock 2 (RC clock input)
Common

Filter Active Input

Filter Active Output

LCD backplane drive 1

LCD backplane drive 2
LCD backplane drive 3
LCD backplane drive 4
Integrator output

Buffer output times .874

K1
K2
PDS
POO
PO1

VBT-

VDD
VDGND
VOA
vos
vss

Butfer output times 1
Buffer output times 10
Power Down (off) Signa!
Port 00 (keypad)

Port 01 (keypad)

Port 02 (keypad)

Port 03 (PTF reference and position change sense}
Port 10 (keypad)

Port 11 (keypad)

Port 12 (keypad) .

Port 13 (PW2, RMS power down drive)

Power Supply O (feed back for VDD regulator)
Power Supply 1 (feed back for common regulator)
Powaer Supply 2 {output for common regulator)
Power 2 (power down drive for RMS converter)

Reference High (1.23V)
Reference In {(1.00V)
Reset for uP

LCD Segment drive 0

LCD Segment drive 31
Factory Test

Plus battery voitage
Minus battery voltage

‘| Plus system supply

Digita! Ground

2/3 voltagse for LCD drive
1/3 voltage for LCD drive
Minus system supply

5-2




[
: mc’ﬂ 15 Ci
s g

% R34 R2l i GVRY

TOP SIDE
3 ot TDPSU_\TF;a P4 o
oo ) o
e wf o .
P

RSe m R&2 WDR“SO

13

e O
" Z[I nmmo gDRbb ‘

e ] D""’R‘g RwU ’:ﬂ ODj “:7 | Jj

VN

BOTTOM SIDE

83-4001

Figure 5-1. Fluke 83 A1 Main PCA’

5-3



(1460} ¥Od UITW LY €8 9¥Nid 1S anbyy

o)
1021-€8

¢ fena]
e AW %§
3 AOOSH A30L 2 .;‘!
‘0~ 66AvVE| | 66AYE 2AY, %0 ¥ xime SWHO
snsadgg(; »00¥ a3 [ edes ssa AOQSH %606 /SL70A %zr
Ay 02§ *Z
023 2y W ¥ esH %01 13 - N WO2
A000% /\?!6 NOILJ310Hd LNONI ,oopnt
(9QE} 324 | 10°0 Ad
(66) DAY 2 A0O N - rovmy
2 aog | 39TI-€ 2%
ddet 20 0959SdnW £
{86) T AQY it S0 X170
610 2 A0S »t edy v
4d06-6 4 AQ09
196) 2AdV T P4 o~
weh7s v\ s T3
(S6) EAGY 5 aos -‘ Ty giss
3 %5 A0S e po 367 I ’ i Sy
4doLp 9€D T 3 0% b QYIIW/ TN
Y M 5 A
€ 2 A0S — i 20098
ANOYS
4d000¥ 33 o€ 153
v6) PALY —i T
{ 222
(E6) Lav %01
(26) 2a¥ ETy
ONINCILIAONOD TVYNIDIS SWHO 8§ 39VI1IT0A ég!sgg
AIAE Sdy
g a J_SSA ONINOILIONOD
note x4 v AVYNIIS LIN3-”HNI
s2d vidT,
AP 2E
(£) 0Sd : ved ] QgA ? Ae8 %
L MoF Gl ¢
| sy (@ onov 5 |
(9) 1Sd 4 aM IR\ !
%% < %X < AOL 17 {4£6) 0dV
%502 3 NIES iy 4 L}
Zey 8Ed @ T 6 R
SSA 18y AO% od A0S x;bg L
Aol | 4does 2782
00A ‘griuss w1 | GedF il 2. P
0%0 ™ £00¥NE L Px-i]
3] [:1.] vyl AAA 1
{Q) 2Sd POBELOWA 50 ‘ (€8) 082V - i" -4
xgi? ME "
.'.{ﬁ,. AlJcdNS BIMOd N2 ’mﬁ,tvgd y:”a A0
5] yaad . : i (18) HOVAY e ord 0 ve ot
{13 L 4% YOS+ SR
62 OEY T ved
ME *
’(‘)%et 2 1 0XG A0S A
bl 40061
12y 2 - \ AGE L W
INI1Ag0ygAI0d Jdd 2 (28) WYAV i ,,:’gg 9T xs#o
Z1vn0gyvs 309 Tog ] oA %922 | YILHIANOD /¥
PRIVEEITE P WAIVINYY | ) 3ON3H343Y (08) dOVAY’ v -
anOoM 3o fmulmn FICIEER R 39VHIAY
3ZvO AviIwiOn Y31S3IAN0I/BY AN | W
BO1SIS3y |NAS HOLIJVAYD  |WAS

3000 NOILVIA3WEEY 3dAl IN3NOGWOD

26t 6-0% P -€
we-t

0931 8-6 FIuT

ezt 2=t v

gt~

96 S-v-E

at-t1y

¥9 v-€

2E 2-1 v-€
] e-t
n2-t

SINNDD 2t-/+
#RHDLINS

AYVLIOY 1S3 HY3n

H3ILIW NO ONINBNL 3VIMM S33S 2

¥03 NMOO NOLING 39NVY SS3ud
NOILdO dN Y3IMOdxw

NOILVEIG0 ©03 03SN LON NOILIINNOO®

v
v/vw
7

v

20Aw
A2Q
A2V
430

1NOYS NOIL1SOd

NOILVWHOSNI HOLIMS AWViOH

2 N
Z [t z
A 13 A
HA T HA
czln s n
dl | ¢ di
s |6 s
A8 | 2 AY
417 ig
08 ‘€S
2G ‘15 '0G '6F ‘G
66 '9€ €€ 2€ 82
t2 gz ez zeqi| ¥ | 0¢ | H
REARED )
s1l S
c 3 ©
3 2 3
32 3
FRGR-RERRE) [*he)
Ov 'GE L€ 52
€z gr2r .92 | 66 | D
8 v |18
t[uy "7
0350 JoN a3sn 1sv
NOTLYNSISIO 3ONIYI 49y

TATNG INIHIROWIN LOUXD 36N ' ALIAE

JuNEN3 04 "HOLSIRI ¥EISNd U ST T4 Q]

‘ME/V 3¥Y SHOISISIH NTF ¥ x52°F
“13W¥30 ‘xS¥'MB/T JWY SYOLSISIN W
*SWHO NI 3¥U SIONULSISTN T1W

‘X073 3 SUIHUO TW X0ZF 39 SHNMIINUL
‘SOSMACHOIH NI MY S3IONULIOWAUD 10

"O3IJI334S ISIHNIHLIO 8SIWNN

'SILON




80 Series Service
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Figure 5-1. Fluke 83 A1 Main PCA (cont)
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Figure 5-2. Fluke 85 A1 Main PCA
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Figure 5-2. Fluke 85 A1 Main PCA (cont)
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Figure 5-2. Fluke 85 A1 Main PCA (cont)
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Figure 5-9. DC Millivolts and DC Volts Signal Flow
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Figure 5-12. Peak/Hold Signal Flow (Model 87)
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Figure 5-13. Function Switch Range Signal Flow
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LIMITED WARRANTY & LIMITATION OF LIABILITY

Each Fiuke product Is warranted to be free from defects in material and workmanship under

normal use and service. The warranty period is three years and begins on the date of shipment.

Parts, product repairs and services are warranted for 90 days. This warranty extends only to the
original buyer or end-user customer of a Fluke authorized reseller, and does not apply to fuses,
disposable batteries or to any product which, in Fluke's opinion, has been misused, altered,
neglected or damaged by accident or abnormal conditions of operation or handiing. Fluke
warrants that software will operate substantlally in accordance with its functional specifications
for 90 days and that it has been properly recorded on non-defective media. Fluke does not
warrant that software will be error free or operate without Interruption.

Fluke authorized resellers shall extend this warranty on new and unused products to end-user
customers only but have no authority to extend a greater or different warranty on behalf of
Fluke. Warranty support Is available if product Is purchased through a Fluke authorized sales
outlet or Buyer has pald the applicable intemational price. Fluke reserves the right to invoice
Buyer for importation costs of repair/replacement parts when product purchased in one country
is submitted for repair in another country.

Fluke's warranty obligation is limited, at Fluke's option, to refund of the purchase price, free of
charge repair, or replacement of a defective product which is returned to a Fluke authorized
service center within the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center or send the
product, with a description of the difficulty, postage and insurance prepaid (FOB Destination), to
the nearest Fluke authorized service center. Fluke assumes no risk for damage in transtt.
Following warranty repair, the product will be returned to Buyer, transportation prepaid (FOB
Destination). If Fluke determines that the fallure was caused by misuse, alteration, accident or
abnormal condition of operation or handling, Fluke will provide an estimate of repair costs and
obtain authorization before commencing the work. Following repair, the product will be returned
to the Buyer transportation prepaid and the Buyer will be billed for the repair and retum
transportation charges (FOB Shipping Point).

THIS WARRANTY IS BUYER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 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 THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or
exclusion or limitation of incidental or consequential damages, the limitations and exclusions of
this warranty may not apply to every buyer. If any provision of this Warranty is held invalid or

unenforceable by a court of competent jurisdiction, such holding will not affect the validity or
enforceability of any other provision.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O. Box 1186
Everett WA $602 B.D.
88206-9090 Eindhoven

The Netherlands

MULTIMETER SAFETY

The Fluke 83, 85, 87 Multimeters have been designed and tested according to IEC Publication 348, Safety
Re:]ulr:menw for Electronic Measuring Apparatus. This manual contains information and wamings which must
be followed to ensure safe operation and retain the meter in safe condition. Use of this equipment in a manner
not specified herein may impair the protection provided by the equipment.

These multimeters comply with part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1)these multimeters ma'; not cause harmful interference, and (2) these muitimeters must accept any interference
received, Including Iinterference that may cause undesired operation,

Some common International electrical symbols used in this manual are shown below.

~ | Ac-ALTERNATING 5 DANGEROUS
CURRENT VOTLAGE
=== |DC-DRECT L | earriarouno
CURRENT =
EITHER AC ORDC SEE EXPLANATION IN
= | cunment A MANUAL
- | bousLE INsuLATION
| ruse [E FOR PROTECTION AGAINST
ELECTRIC SHOCK

ing the meter, read the following safety information carefully. In this manual, "WARNING,” is re-
E::\?erz :‘osrncgondlﬂom and actions that poga hazard(s) to the user; “CAUTION,” is reserved for conditions and
actions that may damage your meter.

Avoid working alone.
Follow all safety procedures for equipment being tested.

Inspect the test leads for damaged insulation or exposed metal. Check test lead continuity. Damaged
leads should be replaced.

Be sure the meter is in good operating condition.

Select the proper function for your measurement.

To avoid electrical shock, use caution when working above 60V dc or 30V ac RMS.

Disconnect the live test lead before disconnecting the common test lead.

Disconnect the power and discharge high-voltage capacitors before testing in Q and -\,

When making a current measurement, turn the circuit power off before connecting the meter in the circuit.

Check meter fuses before measuring transformer secondary or motor winding current. An open fuse may
allow high voltage build-up, which is potentially hazardous.

Use clamp-on probes when measuring circults exceeding 10 amps.
When servicing the meter, use only the replacement parts specified.
Do not allow meter to be used if it is damaged or if its safety is impaired.




