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SECTION |

INTRODUCTION AND SPECIFICATIONS

1. INTRCDUCTION

1-2. The Fluke Model 8100A Digital Multimeter is a
versatile, accurate instrument, which measures ac and dc
voltage in four ranges to 1000 volts and ohms in five
ranges to 10 megohms. Standard features of the Model
8100A include full guarding, a switched two-pole active
fitter, autopolarity, pushbutton function and range selec-
tion, and full four-digit readout plus “1” for overranging.
Fluke’s unique Recirculating-Remainder (R%)A/D conver-
sion technique enables multiple use of discrete and inte-
grated components for the various operating modes, there-
by reducing parts count and power consumption while
increasing reliability.

1-3. Accessories and options for the Model 8100A
include the rechargeable battery pack (Option -01), High
Frequency Probe, High Voltage Probe, Switched AC/DC
Current Shunts, Front Panel Dust Cover, and Rack Mount
Kit. A detailed description of the battery option and
each accessory is given in Section VI of the manual.

1-4. ELECTRICAL SPECIFICATIONS
DC Voits

RANGE
1, £10, +100, +1000 voits de with 20% overrange on all
ranges.

RESOLUTION
0.01% of range {100 uv on Iv range maximum).

ACCURACY

30 days, 20°C to 30°C: +(0.02% of input
+0.01% of range).

90 days, 15°C to 35°C:  £(0.05% of input
+0.01% of range).

DC INPUT RESISTANCE
Constant 10 megohms on all ranges.

FILTER
Switch selected two-pole, linear phase active filter.

RESPONSE TIME TQO RATED ACCURACY
0.5 seconds with filter out,
1.5 seconds with filter in.

REJECTION
INTEREFERENCE FREQUENCY
60 Hz 50 Hz
DC FILTER |FILTER | FILTER | FILTER

I ouY IN OuUT
CMAR
(1K in Low 120 db} 120 db | 100 db 120 db | 100 db
Lead)
NMRR e e | B0 dip 20 db 47 db 9 db

NOTE: CMRR = Common Mode Rejection Ratio
NMRR = Normal Mode Rejection Ratio
CMRR approaches infinity when instrument is
battery operated.

POLARITY
Automatic, instantaneous selection and display.

11
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OVERLOAD
+1200 vde or £1700v peak ac can be applied indefinitely
on any range without damage.

AC Volts

RANGE
i, 10, 100, 1000 volts ac with 20% overrange on ail ranges.

RESOLUTION
0.01% of range (100 uv on 1v range is maximum).

ACCURACY
90 days, 15°C to 35°C:

MIDBAND
50 Mz to 10 kHz

EXTENDED
30 1o 50 Hz and 10 to 20 kHz

£{0.2% of input +{0.5% of input + 0.1% of
+0,058% or range) range}

INPUT IMPEDANCE
1 megohm shunted by <30 pf.

RESPONSE TIME TO RATED ACCURACY
3 seconds

MAXIMUM DC NORMAL MODE VOLTAGE
+1200 vdc.

NOTE: The sum of DC Normal Mode Voltage and peak
ac voltage must not exceed +1700v.

OVERLOAD
+1200 vde or £1700v peak ac from 30 Hz to 20 kHz can
be applied indefinitely on any range without damage.

Hesistance
RANGE

Tk, 10k, 100k, 100k, and 10 MQ with 20% overrange on
all ranges.

RESOLUTION
001% or range {0.1 ohm on Ik range is maximum).
ACCURACY

Tk to 1000k 10M
30 days +0.05% of input | +{0.1% of input +
20°C to 30°C: +0.01% of range) | 0.01% of range}
90 days, AH0.1% of input + 0.02% or range) on all
15°C to 35%¢C: ranges

1.2

CONFIGURATION
Two terminal, constant current.

VOLTAGE ACROSS INPUT
1.0v at full range.

1.2v at 20% overrange.

Sv with open terminals.

POWER IN UNKNOWN R

< 1 milliwatt in range and < 1.44 milliwatts at 20% over-
range on the 1K range, decreasing by an order of magnitude
per range to 100 nanowatts at 10 megohm.

RESPONSE TIME TO RATED ACCURACY

ik to 1000k 10M
Filter Cut 0.5 secongs 3.0 seconds
Filtter In 2.0 seconds 10.0 seconds
OVERLOAD
1k Range 130 vims may be applied indefinitely
without damage.
10k to 10 MQ 230 vrms may be applied indefinitely

without damage,

MAXIMUM INPUTS

HI to LO See  OVERLOAD specifications by
function.
LO to GUARD 160 vdc or peak ac.

GUARD to chassis 1200 vdc or 230v rms at 60 Hz.

POWER

8 watts from 115V/230V, £10%, 50 to 500 Hz line with
internal battery option ~-0l. Eight hours continuous
operation from the rechargeable nickel-cadmium batteries.

1-5. ENVIRONMENTAL SPECIFICATIONS

HUMIDITY RANGE

Meets all specifications to 80% relative humidity for tem-
peratures < 359C and 70% relative humidity for tempera-
tures above 30°C to 50°C.

SHOCK AND VIBRATION
Meets requirements of MIL-T-21200 G and MIL-E-16400F,

STORAGE TEMPERATURE
—40°C to +75°C.
—40°C to +60°C for batteries.



Operating Temperature
0°C to +50°C.

Temperature Coefficient

FUNCTION TEMPERATURE COEFFICIENT
DC Volts +#{0.0025% of reading + 0.001%
of range}/°C
AC Volts +{0.015% of reading + 0.006%

of range}/°C

k&2 +{D.0036% of reading + 0.0016%
of range}/°C

£00.01% bf reading + 0.002%
of range)/®C

10 mE2

NOTE: Add temperature coefficient only outside of tem-
perature limits noted in 30 and 90 day specifications.

1-6. MECHANICAL SPECIFICATIONS

Weight
& pounds without batteries,
10 pounds with batteries.

Mounting
Tilt-down carrying handle detents into custom non-marring

8100A

feet and serves as a tilt-up bail for bench use. The Model
8100A outline drawing is shown in Figure 1-1, with approx-
imate overall dimensions.

17. GENERAL SPECIFICATIONS

Selection
Function and range selection is manual via mechanically
interlocked pushbutton switches.

Display

Four decade neon in-line readout with polarity neon for
dc volts and fifth digit for 20% overrange. Automatic
decimal location.

Sample Rate
Three samples per second.

Accessories Available

High Frequency Probes

High Voltage Probes

Switched AC/DC Current Shunts
Front Panel Dust Cover

Rack Mount Kit

85"

o
™

Figure 1-1. MODEL 8100A OUTLINE DRAWING

1-3
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SECTION H

OPERATING INSTRUCTIONS

2-1. INTRODUCTION

22, This section contains operating instructions and
applications information for the Model 3100A Digital
Multimeter. Included in the instructions is a detailed de-
scription of the instrument controls, terminals, and indica-
tors and an operational check, which verifies satisfactory
operation of the instrument using only front panel controls.
If any problem is encountered in operating the instrument,
contact the nearest John Fluke Sales Representative or
write directly to the John Fluke Manufacturing Company.
Please include the instrument serial number when writing.

2-3. INSTALLATION

2-4. The Model 8100A is supplied with non-marring
feet and tilt-down bail for bench or field use. Rack mount-
ing kits for installation of one instrument or two instru-
ments side-by-side in a standard 19 inch rack are available as
accessories and are described in Section VT of the manual.

2-5. ACCESSORIES

2-6. The following Model 8100A accessories are avail-
able at additional cost. A detailed description of the acces-
sories is given in Section VI of the manual.

Front Panel Dust Cover
Rack Mount Kit

High Frequency Probe
High Voltage Probes
Switched AC/DC Current Shunis

2-7. INPUT POWER REQUIREMENTS

2-8. The instrument operates on either 115 or 230 volt,
50 Hz to 500 Hz ac power or directly from the optional
battery pack. Before applying ac power to the instrument,
remove the botiom dust cover and note the position of the
115/230 volt slide switch at the rear of the instrument. If
the switch does not indicate the desired operating voltage,
proceed as follows:

a. Place the 115/230 volt switch in the position that
corresponds to the desired operating voltage.

b. Ensure that the proper line fuse for the selected
voltage is installed before operating the instrument.
For 115 volt operation, the fuse should be 1/8 am-
pere slow-blow and for 230 volt operation, the
fuse should be 1/16 ampere stow-blow.

c. Replace the bottom dust cover and connect the in-
strument to the line.

WARNING!

The round pin on the polarized three-prong
plug connects the instrument case te power
system ground. If a three-to-two-wire adapier
is used or if the instrument is powered from
batteries with the line cord disconnected, en-
sure that the instrument case is connected to a
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high quality earth ground. This can be done by
connecting a wire between the center pin on
the rear panel ac connector and earth ground.

29, The optional battery pack supplies the operating
power for the instrument whenever the ac power cord is
disconnected from the ac line. The battery is charged by
connecting the instrument to the ac line and turning the
instrument on. The front panel meter monitors the charge

on the battery during battery operation and during line
operating it indicates LINE OPR (full scale). A detailed
description of the battery option is provided in Section VI
of the manual.

2-10. OPERATING FEATURES

2-11. The name and function of the front and rear panel
controls, terminals, and indicators are shown in Figure 2-1.

13

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS (Sheet 1 of 2)

2-2
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REF. NO.

NAME

FUNCTION

INPUT Terminals

Input connections for de voltage, ac voltage, and resistance measurement.

GUARD Terminal

Connects to internal guard chassis. When properly connected externally,
provides increased ac and d¢ common mode rejection. GUARD terminal

may be connected directly to the LG terminal or disconnected from the
LO terminal and driven by a separate GUARD potential,

FILTER ON-OFF
Switch

Push on-push off switch selects the two-pole active input filter when de-
pressed (ON) and reduces the amount of filtering when released (OFF).

Function Switches

Four pushbutton switches select the desired operating mode: VAC lac

voltage mode), VDC [dc voltage mode). K (Kilohm mode), and 10 M
{10 megohm mode).

RANGE Switches

Four pushbutton switches select the full-scale input range for voltage or
resistance measurement, Ranges of 1, 10, 100, and 1000 are provided for
sach function except 10 M£2, which is fixed independent of the RANGE
switch .

POWER Switch

Push ON - push OFF switch controls input power 10 the instrument. When
depressed, instrument is ON; when released, instrument is OFF,

Battery Meter

Indicates charge condition of battery when the battery option is installed
and the instrument is operating from the batteries, When the instrument
is on the line and the batteries are charging, the meter indicates LINE
OPR {fuil scale}.

Polarity Indicator

Neon indicator tube indicates "+ when positive voltages are applied to the
instrument and *'—'" when negative voltages are applied to the instrument.

Overrange Indicator

Neon indicator displays "'1” for full-scale readout and 20% averrange on
each range. When a maximum overrange input is applied to the instrument,
in any operating mode, the readout will be 11999, with the decimal point
positioned according o range.

10

Readout Tubes

Neon indicator tubes display the Instrument readout from left to right,
with the most significant digit displayed by the left-most tube. Each tube
also displays a decimal point which, is operated by the RANGE switches.

1

115/230 Volt Switch

Siide switch selects the ac operating voltage for the instrument. Switch is
not accessible until bottom dust cover is removed. NOTE: Refer to para-
graph 2-7 for conversion instructions.

12

AC Line Connector

Mates with three-wire line cord for connection to 115/230 voit, 50 Hz to
500 Hz ac line.

Figure 2-1.

CONTROLS, TERMINALS, AND INDICATORS (Sheet 2 of 2)

2-3
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2-12. OPERATIONAL CHECK

2-13.  This test verifies satisfactory operation of the in-
strument, using only front panel controls. It is intended as
a quick functional check only. In consideration of possible
wide variation in ambient temperature, the tolerances on
readouts have been extended accordingly.

a. | Connect the Model 8100A 1o a source of 56 Hz to
500 Hz ac power or use the optional battery pack,
as described in paragraph 2-7.

b. Jumper the LO terminal to the GUARD terminal
with the shorting link provided and set the Model
8100A controls as follows:

POWER ON
- Function vbC
RANGE 1000
FILTER ON
c. The instrument readout should be 000.0 +3 digits.

The polarity indicator should register either “+” or

[T L]

d. Connect a shorting link between HI and 1O INPUT
terminals. Press, in turn, the 100 volt, 10 volt, and
! volt RANGE switches. The instrument readout
should be 00.00 +3 digits, 0.000 +3 digits, and
0000 1 digit, respectively,

e. Press the VAC function switch and the 1000 volt
RANGE switch, The instrument readout should
be between 000.0 and 001.5, with shorted INPUT
terminals. The polarity indicator should not ilhu-
minate.

f. Remove the INPUT shorting link and press the KQ
function switch and 1 volt RANGE switch. Instru-
ment readout should be full scale at 1.1999
(instrument attempts to measure infinite resistance
between input terminals).

g Short circuit the INPUT terminals. Instrument

readout should be .0004 or less. Remove the short
at the input.
NOTE!

Resistance of connections and shorting link
must be less than 100 millichms to obtain
the indicated reading.

2.4

h. Press the 10 M£2 function switch. Instrument read-
out should be 11.999,

i. Short circuit the INPUT terminals. Instrument
readout should be 0.004 or less.

2-14. A detailed performance test is given in paragraph
4-15 of the Maintenance section of the manual, It verifies
performance of the instrument within the basic accuracy
specifications using standard input signals and front panel
controls only. It is suggested for use as a receiving inspec-
tion test for the instrument and to determine if the instru-
ment is in calibration.

2-15. DC VOLTMETER OPERATION

.2-16.  The Modei 8100A measures dc voltages in both

polarities from O to 1000 volts, with 20% overrange capa-
bility in each of the four ranges. An active 2-pole filter is
included and provides two modes of filtering. It may be
switched in, if desired, to reduce the instrument response
io noise. To operate the instrument as a do volimeter,
proceed as follows:

a. Press the VDC function switch to place the instru-
ment in de voltage mode.

b. Select the desired full-scale voitage range by press-
ing the corresponding RANGE switch.

c. Select increased noise rejection by operating the
FILTER switch {see filter specifications in the
Section I). Note that response time to rated aceur-
acy is increased from 0.5 seconds to 1.5 seconds
with filter IN.

d. Connect the voltage to be measured to the INPUT
terminals, The automatic polarity circuitry of the
Model 8100A will activate appropriate circuitry in
the instrument and the front panel polarity indica-
tor will register a “+” if the HI input terminal is
positive with respect to the LO terminal and “-”
if the HI input terminal is negative with respect to
the 1.0 terminal.

2-17. AC VOLTMETER OPERATION

2-18.  The Model 8100A measures ac voltage from O to

1000 volts at frequencies of 30 Hz to 20 kHz, with 20%

overrange capability in each of four ranges. To operate the
instrument as an ac voltmeter, proceed as follows:



a. Press the VAC function switch to place the instru-
ment in ac voltage mode.

b. Select the desired full-scale voltage range by press-
ing the corresponding RANGE switch.

c. Connect the voltage to be measured to the INPUT
terminals.

2-16. OHMMETER OPERATION

2-20.  The Model 8100A measures resistance in five full-
scale ranges of 1k, 10k, 100k, 1000k, and 10 megohms,
with 20% overrange capability in each range. To operate
the instrument as an ohmmeter, proceed as follows:

a. Select the K& function switch for measurement of
resistances between O and 1000k and select the
10 M£ switch for measurement of resistances be-
tween | and 10 megohms.

b. Select the desired full-scale resistance range in kil-
ohm mode by pressing the corresponding RANGE
switch. In 10 megohm mode, the range is fixed
independent of the four range switches.

c. Connect the resistance to be measured to the
INPUT terminats.

NOTE!

In both KL and 10 MS modes, the internal
voltage arrangement Is such that the HI input
terminal is posifive with respect to the LO
input terminal.

2-21. OPERATING NOTES
2-22. Qverload Protection

2-23.  The Model 8100A is fully protected against over-
load in each function and on all ranges. In ac and dc vol-
tage modes, £1200 volts dc or 1700 volts peak ac from
30 Hz to 20 kHz can be applied indefinitely on any range
without damage. In ohms mode, 130 volts rms may be
applied indefinitely on the 1 kilohm range without damage,
and 230 volts rms may be applied indefinitely on the re-
maining ohms ranges without damage.

2-24. Use of Guard Terminal

2-25. The instrument contains an isolated inner chassis,
which is connected to the GUARD terminal on the front

8100A

panel. When properly connected, the guard chassis reduces
measurement errors due to common-mode currents. Ordin-
arily, the GUARD terminal is strapped to the LO terminal;
however, it may also be driven by a separate guard veltage,
with connections at a remote point. 1t shouid be noted that
the guard voltage must be within 100 volt dc or peak ac of
the LO input terminal,

2-26. APPLICATIONS
2-27. Transistor Testing

2-28.  In K£) and 10 M) modes; the Model 8100A pro-
duces a maximum of 9 volts, with 10 kilohms to 10 meg
chms in series, depending on range. The maximum current
flowing in the unknown resistance is 0.7 miliamp. The
maximum power dissipated in the unknown resistance is
2.0 milliwatts on the 1 kilohm range, decreasing by an or-
der of magnitude per range to 200 namtowatts maximum at
10 megohms. Consequently, the instrument may be used
to safely test most transistors. In both K2 and 10 MO
modes, the internal voltage arrangement is such that the
HI input terminal is positive with respect to the 1.0 ter-
minal.

2-29. DBM Measuremernit

2-30.  To use the Model 8100A as an ac output meter,
terminate the circuit to be measured in its characteristic
impedance and connect the Model 8100A directly across
the load. For example, to measure output levels of a circuit
having a characteristic impedance of 600 chms, connect a
600-ohm load to the Model 8100A INPUT ferminals. The
resulting readout may be converted to dbm using the infor-
mation provided in Figure 2-2.

MODEL B100A DEM LEVEL FOR 1 VOLT
READOUT RANGE ({1 mw in 600 £2)
0138 35
1092 —17
2182 11
3083 - 8
4362 - B
5490 - 3
6160 - 2
6897 -1
7746 L]
8700 + 1
8760 + 2
Add 20 db for each range above one volt.

Figure 2-2. ACVOLTAGE TO DBM CONVERSION
TABLE FOR 600- OHM CIRCUITS

2-5
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2-31. Measurement of High Resistances

2-32.  In this application, the Model 8100A together with
a stable external dc voltage is used to measure resistances in

excess of 10 megohms.

a. Measure and record the external voliage, Ebb; then
connect the equipment as shown in Figure 2-3.

MODEL 81004

Ept

—i

Figure 2-3. CIRCUIT CONNECTIONS FOR MEASURE -
MENT OF HIGH RESISTANCES

26

b. Record the Model 8100A readout.

c. Using the following calculations, determine the
value of the unknown resistance, Rx‘

Epb
Ry = -1 ] Ry

En
Where Epy, = External DC Voltage (volts dc)
E., = Model 8100A readout in step b. (voits dc)

16 Megohm (107) +0.03%

it

Rm

2-33. Use As A Null Detecto_r

2-34.  The Model 8100A, with battery option, is ideally
suited to many applications requiring a null detector. The
high dc input resistance (10 megohms) and the autopolarity
feature of the instrument make it ideal for monitoring small
voltage differences in bridge circuits, potentiometers, and
other measuring devices. Where circuit adjustment is re-
quired, the circuit is simply adjusted for a readout of all
zeros on the Model 8100A, which provides 100 microvolt
resolution on the 1 volt range.
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SECTION I

THEORY OF OPERATION

3-1.  INTRODUCTION

32, This section describes the theory of operation of
the Mode!l 8100A Digital Multimeter. In the general dis-
cussion, the functional interaction of circuits and groups of
circuits, as depicted in the accompanying simplified draw-
ings, is examined. The detailed circuit description is keyed
to the instrument schematic, which is located at the back
of the manual.

3-3. GENERAL THEQRY
3-4. System Description

35, The Modet 8100A consists of three main sections,
the ‘buffer, the analog-to-tigital (A/D) converter, and the
display. A simplified block diagram of the instrument is
shown in Figure 3-1. The buffer accepts the input signal
and converts it into a voltage suitable to drive the A/D
converter. It scales and conditions all inputs and it per-
forms ac to dc conversion. The A/D converter accepts the
buffer output, determines the polarity of the voltage, and
converts the voltage into a binary coded decimal (BCD)
output. The analog storage circuit is used to retain digit
information between measurement cycles so that a con-
tinuous display is provided. The display circuit accepts the
BCD output from the A/D converter and converts it into a
10-line decimal output, which operates the Nixi®readout
tubes. The power supplies provide operating voltages for
each of the sections, a stable master reference voltage, and

clock signals, which are the time base for the entire
instrument.

POWER
SUPPLY B cLock
¥ ¥
INPUT
. AD .
e BUFFER B onvenTER B DispLav
ANALOG
STORAGE
Figure 3-1. MODEL 8100A SIMPLIFIED

BLOCK DIAGRAM

3-6. Buffer

37. The principal parts of the buffer are a resistive in-
put divider, which scales the dc input voltages to 1 volt full
scale; an active, switchable, two-pole input filter, providing
an instrument response of either % or 1% seconds, which
removes unwanted ac signals from the dc input; and 2 fow-
drift, high-gain amplifier having a high input impedance.
Depending on the function called at the front panel, the
buffer is connected in one of the four modes of operation:
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de voltage (VDC), kilohms (K}, 10 megohm (10 M),
or ac voltage (VAC).

3-8. When the instrument is in dc voltage mode, the
buffer is connected as shown in Figure 3-2. The dc input
voltage (E;,) is applied to the resistive divider. The divider
output is applied through the input filter to the buffer am-
plifier. The amplifier is connected as an inverting voltage
follower and provides an output to the A/D> converter which
is the negative of the scaled-down input. The two diodes
inside the negative feedback loop provide a threshold step,
which supplies polarity information to circuitry in the A/D

converter. Resistor Ry is the output load resistance.
DIVIDER
AMPLIFIER

1 TO
, - FOLARITY
i
+ SENSING
CHRCUT
BUFFER
QUTPUT
L

-

A< R
RANGE

Figure 3-2. DC VOLTAGE MODE
SIMPLIFIED DIAGRAM

3.9, In kilohm mode, the buffer is connected as shown
in Figure 3-3. The same input divider, filter, and amplifier
are used, except the input divider is connected to the +7
volt reference.  In this circuit arrangement, the input
divider is the input resistor of an operational amplifier, in
which the +7 volt reference forms the input voltage and the
unknown resistor (Ry) forms the feedback resistance. A
voltage proportional to Ry is applied to the A/D converter
and is equivalent to —0.7 volts full scale when the proper
input divider tap is selected.

3-10. In 10 megohm mode, the buffer is connected as
shown in Figure 3-4. The +7 volt reference voltage is di-
vided down to | volt to limit the full-scale output of the
buffer to 1 volt. In all other respects, the operation in 10
megohm mode is analagous to kilohm mode operation.

3-11.  In ac voltage mode, the buffer is connected as
shown in Figure 3-5. In this arrangement, the amplifier is
used as an operational rectifier. A pair of rectifier diodes
is placed inside a strong negative feedback loop, and a nega-
tive feedback signal proportional fo the input voltage is
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+7 VOLT
REFERENCE

10kn

800 &2

AMPLIFIER

INPUT Eut - -2 7R
FILTER - RANGE

Ry [ +

Figure 3-3.  KILOHM MODE SIMPLIFIED DIAGRAM

+7 VOLT REFERENCE

AMPLIFLER -,
Eout =57

INPUT
FILTER

]
:;“L
v
Figure 3-4. 10 MEGOHM MODE
SIMPLIFIED DIAGRAM
by outsyT g, .. _E

FILTER OWUTT

Figure 3-5. AC VOLTAGE MODE -
SHMPLIFIED DIAGRAM




developed across resistor Rg. The proper scale factor is
determined by the feedback resistors, which are controlled
by the front panel range switches. The positive half-cycles
are filtered by a two-stage RC filter to provide a positive
one volt output to the A/D converter that is scaled in terms
of the rms value of a sine wave. Figure 3-6 gives the full-
scale buffer outputs for each of the instrument functions.

FUNCTION FULL-SCALE
BUFFER OUTPUT {VQLTS DC)
+VDC -1
-VDC +1
KE2 —-0.7
10 ME2 ~1
VAC +1
Figure 3-8. BUFFER QUTPUTS

3-12. A/D Converter

3-13.  The A/D converter employs the unique recircula-
ting-remainder (R2) A/D conversion technique developed
by FLUKE. A simpiified diagram of the A/D converter and
associated circuitry is shown in Figure 3-7. Accompanying
the diagram is a chart showing the sequence of operation
for an input of 0.6352 volts,

3-14.  The A/D converter digitizes the input serially in
four 4-millisecond time periods, with each period divided
equally into digitizing and display periods, A and B. At the
start of the measurement sequence, period 1A, the A toD
converter samples the 0.6352 volt input. Then the analog
output voltage from the X10 amplifier causes the compara-
tor to output to the voltage controlled oscillator (VCO),
and the VCO produces pulses, which are entered into the
counter. When the total pulse count equals the most signi-
ficant digit of the input or 6, the counter stops. The ladder
produces a series of six 0.1 volt steps, which correspond to
the counter output. The remainder of 0.0352 volts is am-
plified by the X10 amplifier and held in the sample and
hold capacitor, C1. The display circuitry decodes the coun-
ter output and displays the 6 in period 1B. At the begin-
ning of period 2, the 0.6352 volt input is disconnected
from the input of the A/D converter and the 0.352 volt
output of the sample and hold circuit is digitized and dis-
played as the new input. Successively, the remainders of
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0.52 and 0.2 volts are digitized and displayed in the same
manner. Although the four digits are digitized and dis-
played one at a time, the process proceeds at a sufficiently
high rate of speed so that the display appears continuous to
the eye.

3-15.  The input voltage is sampled every 300 milli-
seconds. Since it only requires 20 milliseconds to digitize
the input, a storage circuit is provided which stores a val-
tage representing each of the four digits on each of four
capacitors. This stored information supplies the input
during the remaining fourteen 20-millisecond periods, until
the voltmeter is ready to sample the input voltage again.

3.16,  Refer to the simplified A/D converter diagram in
Figure 3-8 and assume that a +0.6352 volt signal is applied
to FET switch, Q. The polarity sensing circuit turns on
Q1 and turns off Q2 and Q3 in response to the positive
input signal and the stage-! signal from the ring counter.
{Note: The positive input refers to the signal at the input
of the A/D converter. The actual instrument input signal
is negative, but is inverted by the buffer.) The input signal
is thus applied to the positive input of amplifier A2. The
feedback loop for A2 is closed through resistor R;, which
is chosen to give an amplifier gain of 70. Thus, when the
output of A2 is 7 volts, the voltage at e, will be 0.1 volts.
With 0.6352 volts at the positive input, amplifier A2 will
attempt to place the same voltage at the negative input of
A2; however, as the output of A2 swings past 7 volts, the
comparator produces an output that turns on the VCO.
The VCO produces a series of pulses, which are entered into
the counter. The counter output causes the ladder to place
a corresponding series of 0.1 volt steps into point e;. When
six pulses have entered the counter, the ladder output will
be 0.6 volts and the output of A2 will drop below 7 volts.
At this point,the VCO stops generating pulses and the vol-
tage at eg remains at 0.6 volis plus a remainder of 0.0352
volts, which is applied to ey through R;. The resulting vol-
tage at e will then be exactly 0.352 volts or, in other
words, ten times the remainder. The amplified remainder
is applied through switch Q5 to the first sample and hold
capacitor, C1.

3.17.  Digitizing the 6 requires approximately 2 milli-
seconds or half of the first digitizing period, as shown in
Figure 3-7. The 6, which is stored in the counter during
the digitizing process, is then displayed by the display cir-
cuit. After approximately 2 milliseconds of display time,
the display is turned off and the counter is reset to zero.
Switch Q5 is then turned off, leaving capacitor C1 charged
to 0.352 volts. At the same time, Q! is switched off,
removing the input from the A/D converter for the dura-
tion of the digitizing cycle, and the ring counter switches

33



8100A
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Figure 3-8.

to stage 2, turning on switches Q4 and Q7. The 0.352 volts
is then applied through Q4 to the input of A2 and is digit-
ized as the new input signal. The resulting amplified re-
mainder of 0.52 volts is stored in the second sample and
hold capacitor, C2, while the 3 is digitized and displayed in
the second Nixie® The process is repeated twice more,
digitizing both the 5 and the 2, with the amplified re-
mainder alternately supplied by the two sample and hold
capacitors.

3-18.  If the A/D converter input voltage had been nega-
tive, the polarity sensing circuit would have turmed on
switch Q2 and Q3 instead of Q1 during the first period, and
the voltage would have been applied to the negative input
of A2, with Q3 holding the positive input of A2 at ground.
With a negative input, both the ladder and resistor R; are
used as current summing resistors, since the negative input
of amplifier A2 will be at virtual ground. The scaling resis-
tor is the operational input resistance and is adjusted to set
the amplifier gain to proper value. After the first digit is
digitized, Q2 and Q3 are switched off and the remainder
terms are digitized in the same manner as previously ex-
plained.

3-19. Analog Storage

3-20. A simplified diagram of the analog storage circuit
is shown in Figure 3.9, This circuit accepis the 4-bit BCD
output of the counter and comverts it intc an analog vol-

A/D CONVERTER SIMPLIFIED DIAGRAM

tage, which corresponds to the displayed digit. The analog
voltage is applied to the storage capacitors, through the
FET input switch, during the display half of each clock
cycle. Each of the four analog voltages is stored in a separ-
ate capacitor, which is switched into the circuit by the ring
counter at the same time that the corresponding digit is
being displayed. When the measure/store multivibrator
switches to the storage mode, the FET output switch is
turned on and the input veltage is disconnected from the
input of the A/D converter. The analog voltages in the
storage circuit are then applied, digit by digit, to the AfD
converter input. The voltages are digitized, displayed, and
then re-stored in the analog storage circuit. The storage
readout cycle lasts for approximately 300 milliseconds,
after which time the measure/store multivibrator switches
to measure mode and the A/D converter input is recon-
nected to the input signal. There are approximateiy 14
cycles of storage for every measurement cycle, which pro-
vides a continuous display that changes (input is sampled)
three times per second.

3-21. Display

322,  The 4-line BCD cutput from the A/D converter,
containing the digit information, is applied to the decoder/
driver. The decoder/driver provides a 10-line output, which
is connected to the Nixi®tube cathodes as shown in Figure
3-10. All Nixi€tube cathodes are connected in parallel so
that the same digit is torned on in each tube. However,

3-5



8100A

AMD
CONVERTER
INPUT

STORAGE CIRCUIT

COUNTER
D

A4 LADDER mgg; ; l 1 l l li?r__bglpu?
| i !
! |
CLOCK _ _ ..,,.,..,j
(O ORO]

RING MEASURE RING COUNTER
B STORE P
COUNTER MV A/D CONVERTER
INPUT SWITCH

Figure 3-9, ANALOG STORAGE
SIMPLIFIED DIAGRAM

only the Nbcje@correspondjng to the proper digit will be
turned on by the ring counter. Therefore, all four digits
are displayed on a time-share basis using one counter and
one decoder/driver. The display cycle occurs during the
second half of each digitizing period, as shown in Figure
3-7, whereas digitizing in the A/D converter ocours during
the first haif of the period.

+200 VOLTS

T
RENG
COUNTER> L @"< @‘E @—E’

1 L
READOUT TUBES ———i
0041 OO .O @

|

- |
4-BIT
B8CD P OECODERS i - <
INPUT i
FROM o DRIVER
COUNTER

>

Figure 3-10. DISPLAY SECTION

SIMPLIFIED DIAGRAM

3-23. Power Supply and Clock

3-24.  All operating voltages for the Model 8100A are

produced by a series of regulated power supplies that de-

rive their voltages from a -18 volt regulator (see Figure
3-11). In line operated instruments, the --18 volt regulator
is supplied raw voltage by a transformer/rectifier; and in
battery operated instruments, voltage is supplied by re-

3-6

chargeable batteries. The —18 volt regulator output is used
throughout the instrument as an operating voliage and is
also applied to the inverter input. The inverter provides
+17 volts de to the +15 volt regulator, which, in addition
to supplying instrument operating voltages, serves as source
for the +7 volt reference. The inverter also provides a 200
volt peak square wave, which drives the Nixie€ tubes, and +5
volts to operate the integrated Jogic circuitry. Finally, the
inverter supplies the 250 Hz clock signal.

18 VOLT
REGULA
TOR

-23 VOLTS

~18 VOLTS
it

+15VOLTS

+HVOLT | +7vouLTs
INVERTER oy \
ENGE

254 HZ CLOECK
+5 VOLTS

i g 1 200 VOLT SQUARE WAVE
L_ iz
BATTERY OFTICN

3 ‘
|
|
i

Figure 3-11. POWER SU?’PLY AND CLOCK
SIMPLIFIED DIAGRAM

325, CIRCUIT DESCRIPTION
226. Buffer

3.27. INPUT RANGE DIVIDER. In dc voltage mode,
the input binding posts are connected across a four-position
range divider consisting of three closely matched wire-
wound resistors, R158, R159, and R160 and a precision
metal film resistor, R156. Resistor R157 is adjusted to pro-
vide an exact ratio between R156 and the other divider re-
sistors. Depending on the range selected, the divider scales
the input voltage down by a ratio of 1, 10, 100, or 1000 so
that the output voltage of the divider will always be 1 volt
full scale. In kilohm mode, the bottom of the input divider
(R160) is disconnected from the LO binding post and con-
nected to the +7 volt reference. When so connecied, the
divider acts as the current determining network for ohms
measurement. Selection of the proper range places the re-
quired portion of the divider in series with the +7 volt refer-
ence. In all kilohm ranges, the voltage developed across the
unknown resistor is 0.7 volts at full scale. In 10 megohm
mode, the bottom end of the divider is connected to divider
R152, R154, which is adjusted by R153 to provide an out-
put of 1 volt. This ! volt cutput sets the current through



the entire range divider to provide the proper scale factor;
full scale output in 10 megohm mode is 1 volt.

3-28.  INPUT FILTER. The output of the range divider
is applied to an active, two-pole filter consisting of resistors
R27 and R28 and capacitors C10 through C13. When the
FILTER switch is ON, the filter consists of R27 and C10 in
the first section and R28 and C12 in the second section and
provides a settling time of I.2 seconds and noise rejection of
60 db at 60 Hz. When the FILTER switch is OFF, Ci1 is
placed in series with C10,and C13 is placed in series with
C12, thereby reducing the settling time to 0.25 second and
the noise rejection to 20 db at 60 Hz, Diodes CRI11 and
CR12, in conjunction with R27, protect both the filter and
the buffer amplifier from excessive input voltages. In the
10 volt dc range, R27 is shorted out, since the output impe-
dance of the range divider is I megohm and R27 is not
needed.

3-29.  BUFFER AMPLIFIER. The buffer amplifier con-
sists of transistors Q77, Q79, and Q80 and amplifier Al.
The first stage amplifier is Q77, a low-noise, low-drift JFET
pair operating in common-source configuration. Potentio-
meter R175 is the zero adjustment control, which in con-
junction with R176, R177, and R193 is used to reduce the
initial offset of Q77 to zero. The output of Q77 drives Al,
a monolithic operational amplifier that provides most of
the voltage gain. Capacitor C51 is placed around A1 to pro-
vide a smooth roll-off through unity gain. Transistor Q79
is a common base output stage, which raises the output im-
pedance of the amplifier as high as possible. To avoid de-
grading the high output impedance, Q79 operates into a
constant current load, Q80.

3-30.  In dc voltage, kilohm, and 10 megohm modes, the
feedback toop for the unity gain buffer amplifier is com-
pleted through diodes CR14 and CR15, which provide a
voltage step around zero to drive the polarity sensing cir-
cuit. Resistor R174 is the load resistor for the amplifier.
In ac voltage mode. the buffer amplifier is connected as an
operational amplifier, with R24 functioning as the input
resistor. The input signal is coupled through capacitor €9
to the gate of Q77 and the negative feedback loop is com-
picted through the range resistors, R29, R30, R31, and,
R32. Diodes CR14 and CR135 act as an operational rectifier
in ac vollage mode. A positive, half-wave rectified dc vol-
tage, proportional to the average value of the ac input, is
developed across R162 and R174. This voltage is smoothed
by a two-stage filter composed of resistors R35 and R36
and capacitors C19 and C20. Potentiometer R34 (ACV
CAL) is adjusted to provide a filter output of 1 volt for a
full scale input on any instrument rasge. Because the input
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capacity of Q77, together with additional stray capacities,
causes an additional pole in the loop response of the ac con-
verter, trimmer capacitors C14 and C13 are provided on the
two lowest ranges to adjust the frequency response through
20 kHz. Frequency adjustment is not necessary on the
upper two ranges, because of the low resistance of R31 and
R32.

3-31. A/D Converter

332, CLOCK. The clock signal, which is the master
timing signal for the A/D converter, is taken from several
windings on the inverter transformer, T102. Two separate
clock signals are taken from the primary of T102;0neisa
gate control sipnal for the analog storage circuit and the
sample and hold circuit, and the other is used to strobe the
Nixies® One phase of the clock signal at the secondary of
T102 is used to synchronize the ring counter, while both
phases are applied to NAND gate A3A to provide z delayed
reset pulse for counter A4. The timing diagram for the
A/D converter is shown in Figure 3-12. The first period of
the measurement cycle, as shown in the diagram, is set
aside for removal of the zero offset of the A/D converter
amplifier. :

3-33.  RING COUNTER. The five-stage ring counter
consists of transistors QI9 through Q24 and associated
components. The ring counter will free run at a frequency
slightly less than the clock frequency. However, the clock
signal forces the counter to speed up, thereby synchroniz-
ing the five counter periods with the clock. The purpose
of Q24 is to prevent two pulses from entering the ring at
one time. At the end of the fifth period in the measure-
ment cycle, the ring counter supplies a synchronizing signal
to the measure/store multivibrator.

3-34.  POLARITY SENSING CIRCUIT. The polarity
sensing circuit consists of transistors Q13, Q14, and Q15
and associated components. At the beginning of the second
period in every measurement cycle, Q13 is turned on by
the second stage signal from the ring counter. As soon as
QI3 turns on, the polarity sensing circuit responds to the
voltage step which appears at R40. If the instrument input
voltage is negative, the voltage step at R40 will be positive,
transistor Q15 will conduct, and the signal at the collector
of Q15 in conjunction with the signal from the measure/
store multivibrator (Q25) will turn on FET switch Q16.
Switch Q16 then connects the positive buffer output vol-
tage at test point 9 (TP9) to the positive input of the A/D
converter amplifier. If the instrument input is positive,
Q14 will conduct and the signal at the collector of Q14 in
conjunction with the signal from Q25 will turn on FET

3-7
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switches Q12 and Q17. The negative buffer output will
then be applied through scaling resistors R50 and R51 and
switch Q12 to the negative input of the A/D converter am-
plifier. At the same time, the positive input of the ampli-
fier will be connected to ground through switch Q17.
Resistors R186 and R187 provide a small offset correction
voltage to-the positive input. :

3-35. A/D CONVERTER AMPLIFIER. The amplifier
consists of dual FET Q53, operational amplifier A2, and
associated circuitry. Transistors Q76 and resistor R116
comprise a clamp, which prevents amplifier A2 from satur-
ating while the output is above 7 volts. Transistor Q83 and
resistor R184 clamp the output of amplifier A2 on strong
negative signals, such as FET switching transients. The re-
mainder feedback loop is completed through the compara-
tor, which consists of transistor Q54 and diodes CR29 and
CR30, and through the remainder resistor R98 to the input
of A2. During the first period, or zeroing period, of each
measurement cycle, transistors Q58 and Q18 are switched
on by the ring counter. Transistor Q58 connects the output
of the amplifier to the zero-holding capacitor C37, while
Q18 connects the positive input of the amplifier to ground.
This operation places the offset of Q53 across C37 and
effectively removes it for the balance of the nieasurement
cycle. The amplifier is able to satisfy itself through these
feedback loops as long as the input does not exceed 0.1
volts, When the input exceeds 0.1 volt, the output of A2
attempts to rise above 7 volts, which causes the compara-
tor to output to the VCO through current source Q61.

3-36.  VOLTAGE CONTROLLED OSCILLATOR. The
VCO consists of multivibrator 939, Q60. The VCO has no
output until it is supplied current by current source Q61.
When the output of AZ exceeds 7 volts, the difference is
passed on to Q61 by the comparator and Q61 begins to
conduct. The pulse repetition rate of the VCO is proper-
tional to the magnitude of the driving current. The greater
the current flowing into the base of Q39, the greater the
number of pulses per unit time. The output of the VCO
is applied to the input, pin 1, of counter A4,

3-37.  COUNTER. The counter is a monolithic ripple
counter, having an output which corresponds to a standard
8-4-2-1 binary code. The VCO output is applied to the
clock input of the counter and the reset pulse from A3A is
applied to the clear input. The output of counter A4 is
applied to the decoder/driver, AS, and the ladder.

3-38. LADDER. The output of counter A4 is applied to
the ladder switches and their drivers, transistors Q40
through Q51. The ladder switches drive two ladders.
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The primary Iadder consists of precision resistors R79, R84,
R89, R94, and R77 and produces an output that comres-
ponds to the actual value of the digital input. The second-
ary ladder, which drives only the analog storage circuit,
consists of resistors R75, R78, R83, R88, and R93 and
produces an output that is slightly in excess of the actual
value of the digital input. Each ladder comprises a d-bit,
weighted-resistor digital -to- analog converter. The analog
output of the ladders is weighted in terms of seventieths of
the reference voltage (+7 volts) so that they can be pro-
grammed for a 0.1 volt output for each digital bit at the
input. :

3-39.  SAMPLE AND HOLD. The sample and hold cir-
cuit consists of FET switches Q34 through Q39 and capaci-
tors C34 and C35.. During the second period of the mea-
surement cycle, the amplified remainder is applied to C35;
however, Q35 is inhibited from conducting during the first
half of the period by the clock signal which is coupled
through diode CR36 to its gate. During the second half of
the second period, Q35 is switched on and the amplified re-
mainder is applied to capacitor C34. During the third
period, Q35 is switched off, Q36 is switched on, and the
remainder is applied through FET switches Q34 and Q27 to
the input of amplifier A2. At the same time, Q39 is
switched on and the next remainder is applied to capacitor
C35. During the fourth period, Q39 is switched off and
Q37 and (338 are switched on. The input is then supplied
by the remainder voltage held on C35, while the next am-
plified remainder is stored on €34, In the final period of
the measurement cycle, only Q34 is switched on to supply
the final remainder voltage to the input of A2. Upon com-
pletion of the fifth period, the A/D converter input is con-
nected to the instrument input voltage (if in measure mode)
or the analog storage output voltage (if in storage mode)
and the circulation of the new remainder proceeds in the
same manner as before.

3-40. Analog Storage

3-41.  The analog storage circuit consists of the second-
ary ladder {(discussed in paragraph 3-38), the measure/store
multivibrator, and the storage circuit.

342. MEASURE/STORE - MULTIVIBRATOR. The
measure/store multivibrator, consisting of transistors Q25
and Q26, is basically a one-shot multivibrator with dual
synchronizing inputs. The measurement cycle, which is
approximately 20 milliseconds in duration, is coincident
with conduction of Q25; and the storage cycle, which is
approximately 330 milliseconds in duration, is coincident
with conduction of Q26. The multivibrator is triggered at
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the end of each measurement cycle by the trailing (nega-
tive} edge of the signal at the collector of Q24. During the
measure cycle, a signal is coupled to the polarity sensing
circuit from the collector of Q25. This signal enables
switch Q16 for positive signal measurement or switches
Q12 and Q17 for negative signal measurement. In storage
mode, this signal is not present and, consequently, the
input voltage will not be connected to the A/D converter.

343,  STORAGE CIRCUIT. The storage circuit consists
of FET switches Q28 through Q33 and capacitors C30
through C33. The output of the secondary ladder is sup-
plied to the appropriate storage capacitor through Q28,
which is switched on during display time. The first digit is
stored in C30, the second in C31, the third in C32, and the
fourth in C33. When the measure/store multivibrator
switches to storage mode, Q29 is switched on and the
analog voltages stored in the capacitors are applied, seriaily,
to the input of AZ.

344, Display

345, Thedecoder/divider isa monolithic BCD-to-decimal
decoder, which accepts the 4-bit BCD output of counter
A4, decodes each digital word, and selects one of ten deci-
mal output drivers. The ten driver outputs are applied to
the readout tube cathodes.

346, The readout tubes are operated by the 200 volt
square wave, which originates in the power supply and cor-
responds in frequency to the clock.. During the second haif
of each clock period (display time), the inverter supplies the
full 200 volts to the anode drive line. The anodes are turned
on by switches Q67 through Q70 and current sources Q71
through Q74. The switches, which are operated by the ring
counter, turn on only one readout tube during each period
of the measurement cycle. At the same time, the output of
the decoder/driver is applied to the appropriate cathode of
each of the four readout tubes and the digit is then visually
presented in proper decimal position.

3-47.  The overrange digit lamp, D82, is operated by
transistor Q66, which is connected in an AND configura-
tion with gate A3C. When the output of counter A4
reaches ten, transistor Q66 conducts and turns on DS2.
The function of gate A3B and transistor Q65 is to clamp
the output of the VCO when counter A4 has a count of
eleven during the first period of the measurement cycle
(first digit) or a count of nine during any subsequent
periods. The polarity sign indicator, V35, is operated by
transistors Q81 and Q82, which are driven by the polarity
sensing circuit.

3-48. Power Supply

349,  Power for the Model 8100A is supplied either by
the ac power line via power transformer T101 or by the in-
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ternal rechargeable battery pack, BTl (Option-01). The
secondary of T101 is tapped for two ocutput voltages. The
higher voliage is rectified by diodes CR32 and CR33 and is
used to charge the batteries through ballast lamp DS!1.
The ballast lamp regulates or limits battery charging current
to ensure a safe level of charging current regardless of bat-
tery condition. The lower voltage is rectified by diodes
CR} and CR2 to provide operating voltage for the instru-
ment. The voltage at fitter capacitor Cl is always greater
than the battery voltage during power line operation;
therefore, diode CR34 is back biased, thereby preventing
drain from the batteries during power line operation. The
rectified power line voltage is fed through fuse F2 to a
series regulator consisting of pass element Q1, driver Q2,
and voltage amplifier Q3. This regulator provides —18 volts
to operate the inverter and supply negative power supply
voltages for the instrument. Meter M1 is placed across the
pass element to provide an indication of battery condition.

3-50.  The inverter is a transformer-coupled multivibrator
consisting of driver transistors Q4 and QS, transformer
Ti102, and RC timing network C4, R6, and R7. The inver-
ter derives its operating voltage from the 18 volt supply
and is energized as soon as instrument power is applied. It
operates at a frequency of approximately 250 Hz. The
square wave at the primary of T102 is rectified by diodes
CRS and CR6 to provide positive voltage to operate the
+15 volt regulator. The +15 volt regulator consists of
pass element Q6, driver Q7, and voltage amplifier Q8. The
+15 volt regulator obtains its reference from the zener
diode portion of reference amplifier Q11. In addition to
supplying positive power supply voltages to operate the
instrument, the +15 volt regulator also supplies the input
for the +7 volt reference supply.

3-51.  The +7 voit reference supply consists of com-
pound emitter follower Q9, Q10, which is driven by refer-
ence amplifier Q11. The reference voltage is set precisely
by R23 (-DC CAL control). Since the +7 volt reference
supply must sink as well as supply current, resistor R181 is
shunted across the output to draw a constant 2 milliamps

‘from the supply., Also, diode CRI10 is placed across the

output of the supply to prevent current reversal during
overload in the K& or 10 MQ modes.

3-52. A high voltage tap in the primary of T102 supplies
voltage to a half-wave voltage doubler consisting of diode
CR3 and capacitor C6. The 200 volt output of the doubler
is used to operate the Nixitubes, V1 through V4, the over-
range indicator, DS2; and the polarity indicator, V5. Fil-
tered dc voliage for operation of the integrated circuit
logic is provided by diodes CR7 and CR8 and capacitor
C44 in the secondary of T102.
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SECTION 1V

MAINTENANCE

4-1. INTRODUCTION

4-2. This section contains information and instructions
concerning preventive and corrective maintenance for the
Model 8100A Digital Multimeter. Preventive maintenance
consists primarily of cleaning the instrument and should be
performed as often as operating conditions require. Correc-
tive maintenance consists of troubleshooting, calibration,
and performance test procedures, which are designed to aid
in maintaining instrument operation within specifications.
Section Il of the instruction manual is an important sup-
plement to the troubleshooting section, since a thorough
knowledge of instrument theory is indispensable in trouble-
shooting.

43, A calibration interval of 90 days is recommended
to ensure instrument operation within the 90-day specifi-
cations stated in Section I of the manual and a calibration
interval of 30 days is recommended for operation within
the 30-day specifications. The performance of the instru-
ment should be verified in accordance with the performance
tests in paragraph 4-19 before calibration is attempted. An
instrument that meets all of the requirements of the per-
formance tests need not be calibrated. An instrument that
does not meet the requirements of the performance tests
will require troubleshooting or calibration.

4-4. SERVICE INFORMATION

4.5, Each instrument manufactured by the John Fluke
Manufacturing Company is warranted for a period of one

year upon delivery to the original purchaser. Complete
warranty information is contained in the Warranty page lo-
cated at the rear of the manual. Factory authorized cali-
bration and repair service for all Fluke Instruments is avail-
able at various world wide locations. A complete list of
factory authorized service centers is located at the rear of
the manual. If requested, an estimate will be provided to
the customer before any repair work is begun on instru-
ments which are beyond the warranty period.

46. TEST EQUIPMENT

4-7. The equipment recommended for performance
testing, troubleshooting, and calibration of the Model
81004, together with the minimum specifications required
in each case, is listed in Figure 4-1. If the recommended
equipment is not available, other equipment which meets
the required specifications may be used.

48. GENERAL MAINTENANCE
49.  Access/Disassembly

4-10.  All circuit board componenis except indicator
tubes are accessible after removing the dust covers and
guard chassis. The indicator tube access procedure is
given in paragraph 4-15. The following procedure may be
used to gain access to all components except tubes.

a. Remove the top and bottom dust covers and the
narrow trim strips just above and below the read-
out tubes.

4-1
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EQUAPMENT
NOMENCLATURE

SPECIFICATIONS
REQUIRED

HECOMMENDED
ECUHPMENT

DC Voltage Source

Range: 0 to £1000 vdc

Accuracy: +0.005% of setting

Stability: +0.0005% of setting or
20 uv (whichever is
greater).

Fluke Mode! 343A
DC Voltage Calibrator

AC Voltage Source

Voliage Range: O to 100 vrms
Voltage Accuracy: £0.06% of setting
{50 Mz to 10 kMz)
+0.1% of setting
{10 kHz to 20 kHz)
Voltage Stability: £0.002% of setting
per 24 hours.
Frequency Range: 1 kHz to 20 kHz

Hewlett Packard Model 745A
AC Calibrator

Precision Resistors
1.0000k
10.000k
100.00k
1000.0k

Accuracy: £0.01%
Power Capability: 2 mw minimum

General Radio Type 1440
Standard Resistor

Precision Resistor

Accuracy: £0.01%

+3% ac volts
Input Impedance: 11 M{de
1 M ac

i0 M
Autotransformer .Vottage: 0 1o 130 vac Gener_al Radio
Current: 3amp Model WEMT3AW
Metered Variac
Wattmeter Power: 0 to 200w
‘Multimeter Accuracy: 12% de volts Fluke Mode! 853A

Differential Multimeter

High Impadance or
Differential DC
Voltmeter

Range: 0 to £1006 vde
Accuracy: +0.02% of input
Input Impedance: 107 ohms minimum

Fluke Model 8300A
Digital Voltmeter

Oscilloscope

Vertical Sensitivity: 0.1v/cm minimum
Sweep Speed: 0.5 usec/cm minimum
Probe: High !mpedance {10 M)

Tektronix Type 545A
Oscitloscope with Type 1A1
Pual Trace Plug-tn

4-2

Figure 4-1. TEST AND CALIBRATION EQUIPMENT
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SECTION IV

MAINTENANCE

4-1. INTRODUCTION

4-2, This section contains information and instructions
concerning preventive and corrective maintenance for the
Model 8100A Digital Multimeter. Preventive maintenance
consists primarily of cleaning the instrument and should be
performed as often as operating conditions require. Correc-
tive maintenance consists of troubleshooting, calibration,
and performance test procedures, which are designed to aid
in maintaining instrument operation within specifications.
Section I of the instruction manual is an important sup-
plement to the troubleshooting section, since a thorough
knowledge of instrument theory is indispensable in trouble-
shooting.

4.3, A calibration interval of 90 days is recommended
to ensure instrument operation within the 90-day specifi-
cations stated in Section I of the manual and a calibration
interval of 30 days is recommended for operation within
the 30-day specifications. The performance of the instru-
ment should be verified in accordance with the performance
tests in paragraph 4-19 before calibration is attempted. An
instrument that meets all of the requirements of the per-
formance tests need not be calibrated. An instrument that
does not meet the requirements of the performance tests
will require {roubleshooting or calibration.

44, SERVICE INFORMATION

4-5. Each instrument manufactured by the John Fluke
Manufacturing Company is warranted for a period of one

year upon delivery to the original purchaser. Complete
warranty information is contained in the Warranty page lo-
cated at the rear of the manual. Factory authorized cali-
bration and repair service for 2l Fluke Instruments is avail-
able at various world wide locations. A complete list of
factory authorized service centers is located at the rear of
the manual. If requested, an estimate will be provided to
the customer before any repair work is begun on instru-
ments which are beyond the warranty period.

4-6. TEST EQUIPMENT

4-7. The equipment recommended for performance
testing, iroubleshooting, and calibration of the Model
81004, together with the minimum specifications required
in éach case, is listed in Figure 4-1. If the recormmended
equipment is not available, other equipment which meets
the required specifications may be used.

4-8. GENERAL MAINTENANCE

- 4-9, - Access/Disassembly

4-10.  All circuit board components except indicator
tubes are accessible after removing the dust covers and
guard chassis. The indicator tube access procedure is
given in paragraph 4-15. The following procedure may be
used to gain access to all components except tubes.

a. Remove the top and bottom dust covers and the
narrow trim strips just above and below the read-
out tubes,

4-1
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ECGUIPMENT
NOMENCLATURE

SPECIFICATIONS
REQUIRED

RECOMMENDED
FOQUIPMENT

DC Voltage Source

Range: 0 to +1000 vde

Accuracy: +0.005% of setting

Stability: £0.0005% of setting or
20 uv {whichever is
greater).

Fluke Model 343A
BC Voitage Calibrator

AC Voltage Source

Voltage Range: 0 to 100 vrms
Voltage Accuracy: £0.05% of setting
{50 Hz 10 10 kHz)
+0.1% of setting
{10 kHz to 20 kHz)
Voltage Stability: £0.002% of setting
per 24 hours.
Frequency Range: 1 kHz to 20 kHz

Hewlett Packard Modal 745A
AC Calibrator

Precision Resistors
10000k
10.000k
100.00k
1000.0%

Accuracy: £+0.01%
Power Capability: 2 mw minimum

Generat Radic Type 1440
Standard Resistor

Precision Resistor
10 MO

Accuracy: +0.01%

Autotransformer Voltage: 0 to 130 vac General Radio
Current: 3 amp Model WEMT3IAW
Metered Variac
Wattmeter Power: 0 to 200w
Multimeter Accuracy: £2% dc volts Fluke Model 853A

+3% ac volts
Input Empedance: 11 MQ de
1 M ac

Differential Multimeter

High Impedance or
Differential DC
Voltmeter

Range: O to £1000 vde
Accuracy: +£0.02% of input
Input Impedance: 107 ohms minimum

Fluke Model 8300A
Digital Valtmeter

QOscilloscope

Vertical Sensitivity: Q.1v/em minimum
Sweep Speed: 0.5 usec/om minimum
Probe: High Impedance (10 MQ)

Tektronix Type b45A
Oscilloscope with Type 1A1
Dual Trace Plug-In

4-2

Figure 4-1. TEST AND CALIBRATION EQUIPMENT




b. Remove the top guard chassis (1) by disconnect-
ing the spade-lug chassis-connecting wire located
on the rightrear of the chassis, (2) by discon-
necting the two battery leads at the printed circuit
board (if battery option is installed), and (3) by
removing the four chassis mounting screws, which
are located on the instrument side rails.

CAUTION!

Do not remove the six screws located on the
top of the guard chassis. These screws are for
battery pack access only and shoulé not be re-
moved until the guard chassis is completely re-
moved from the instrument.

c. Remove the bottom guard chassis by removing the
four screws which hold it in place,

4-11. Fuse Replacement

4-12.  Instrument fuses are located inside the instrument.
The line fuse is located in a fuse block attached to the
inside of the rear panel and is accessible from the bottom

~of the instrument after removing the bottom dust cover.
The power supply fuse is mounted in fuse clips, which are
attached to the printed circuit board near the power trans-
former. This fuse is accessible from the top of the instru-
ment after removing the top dust cover. Correct values
for the fuses are as follows: '

REFERENCE o
DESIGNATION  FUNCTION . RATING
F1 Line fuse 115 volt operation:
1/8 ampere slow-
blow
230 volt operation:
1/16 ampere slow-
blow
F2 Power supply  AGC 1/4 ampere
fuse
4-13. 115/230 Volit Conversion

4-14.  The Model 8100A may be operated from either
115 or 230 volt ac power, depending upon the connection
of the power transformer (F101) primary winding. Convert
the instrument from cne type of power line operation to
the other by the following procedure:

a. Disconnect the instrument from the power line.
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b. . Place the 115/230 slide switch, located at the rear
of the instrument, in the position which corres-
ponds to the desired operating voltage.

<. Ensure that the proper line fuse for the selected
voltage is installed (paragraph 4-11) before opera-
ting the instrument.

4-15. Lamp and Tube Replacement

4-16.  The ballast lamp, DS11, is soldered in place on the
circuit board and is located at the rear of the instrument
near the power transformer. It is accessible after removing
the top and bottom dust covers. The readout tubes, V1
through V4, and the polarity indicator, V5, are mounted in
tube sockets and are located inside the molded black tube
cover at the front of the circuit board. To gain access to
the tubes, proceed as follows:

a. Remove the top and bottom dust c_o.vers:and the

narrow trim strips just above and beidw‘ the read-
out tubes. ‘

b, Remove the tilt-down bail assembly.

c. Remove the small nut and washer located just to

the right of the INPUT terminals {viewed from the -
top) on the inside of the front panel.

d. Remove the eight screws (four on either side)
which hold the front panel assembly to the side
rails.

e. Pull the front panel assembly forward to the

extent permitted by the INPUT terminal wiring.

f. Remove the molded tube cover by removing the
two nuts located beneath the tube cover on the
underside of the circuit board.

4-17. Cleaning

4-18.  The instrument should be cleaned periodically to
remove dust, grease, and other contamination. Cleaning
should not be necessary too often, however, since the
instrument is completely enclosed with no fans or vents,
Care has been taken to prevent electrical leakage through
the use of switches having high quality insulating materials
and through special attention to component layout. The
following procedure should be adhered to when cleaning
the instrument:

a.  Remove loose contamination with low--pressure
clean, dry air. Pay particular attention to the
front panel binding posts and binding post wiring.
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b. The front panel and exterior surface may be
cleaned using anhydrous ethyl alcohol or a soft
cloth dampened in a mild solution of detergent
and water.

CAUTION!

Do not use aromatic hydrocarbons or chlori-
nated solvents on the front panel, because they
will react with the Lexan binding posts.

4-19. PERFORMANCE TESTS

4-20. The performance tests compare instrument per-
formance to the accuracy specifications in Section I of the
manual to determine if the instrument is in calibration.
Known voltages are applied to the instrument input in dc
and ac voltage modes, and resistance standards are connec-
ted to the input in kilohm and 10 megohm modes. The
performance tests should be conducted before any instru-
ment maintenance or calibration is attempted. The tests
are also suited to receiving inspection of new instruments.
Performance tests should be conducted under the follow-
ing test conditions: ambient temperature 259C, +5°,
relative humidity less than 70%. Axn instrument that fails
any of the performance tests will require corrective main-
tenance or calibration. In case of trouble, analysis of the
test resulis, with reference to the troubleshooting section,
should help to locate the trouble.

NOTE!

Permissible tolerances for dc voltage and resis-
tance measurements are derived from the 30~
day instrument specifications, and tolerance for
ac voltage measurements are derived from the
90--day specifications,

. 421. DC Voltage Test

4.22.  In the following procedure, dc voltages are applied
to the instrument at 100% of full scale on the 10, 100, and
1000 volt ranges and at 10% and 100% of full scale on the

1 volt range. A dc voltage source having the specifications
shown in Figure 4-1 is required for this test.

a. Connect the Model 8100A to the ac line.
b. Set the Model 8100A controls as foliows:
POWER ON

Function vBC
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RANGE As required
FILTER ON
c. Apply each of the input voltages shown in Figure

4-2, in turn, to the INPUT terminals of the Model
8100A. The Model 8100A readout should be as

indicated.
INPUT MODEL 8100A
\"

fvoLTs bl RANGE READOUT LIMITS
+1000 1000 +999.7 to +1000.3
+100 100 +99.97 to +100.03
+10 10 +8.997 to +10.003
+1.0001 1 +.9998 to +1.0004
+0.0899 1 +.0998 to +.1000
+0,1000 1 +.0999 to +.1001

Figure 4-2, DC VOLTAGE TEST REQUIREMENTS

d. Repeat step (¢) with negative input voliages. The
Model 8100A readout should be the same as for
positive inputs, except that the polarity indication
should be negative (—).

4-23. AGC Voltage Test

4-24. In this test, full-scale voitages are applied to the

instrument input at 100% of full scale on the 1, 10, and

100 volt ranges and at 10% of full scale on the 1000 volt

range. The 1 and 10 volt ranges are checked at ! kHz,

10 kHz, and 20 kHz and the 100 and 1000 volt ranges are

checked at 1 kHz only. An ac voltage source having the

specifications shown in Figure 4-1- is required for this test.

a. Connect the Model 8100A to the ac line.
b. Set the Model 8100A controls as follows:
POWER ON
Function VAC
RANGE As required
FILTER ON
c. Apply the ac test signals shown in Figure 4-3 to

the Model 8100A INPUT terminals. The readout
should be as indicated.

4-25. Ohms Test

4-26.  The ohmmeter section of the instrument js checked
by measuring standard resistors, which correspond to full-



INPUT MODEL 8100A
Fﬁfﬁgg"w RMS VOLTS | RANGE | READOUT LIMITS
1 1 1 8975 1o 1.0025
1 10 i0 9.975 to 10.025
| 100 100 98,75 1o 100.25
1 160 1000 099.3 to 100.7
10 1 1 8976 to 1.0025
10 10 10 9975 to 10,025
20 1 1 9840 to 1.0060
20 10 . 10 9.940 to 10.060

Figure4-3. AC VOLTAGE TEST REQUIREMENTS

scale readings on each ohms range. The required specifica-
tions for the standard resistors are given in Figure 4-1.

a. Connect the Model 8I00A to the ac line.
b. Set the Model 8100A controls as follows:
POWER ON
Function As required
RANGE As required
FILTER ON
<. Connect each of the standard resistors shown in

Figure 4-4, in turn, to the INPUT terminals of
the Model 8100A (use short, low-resistance con-
necting leads); set the RANGE and function
switches as required. The Model 8100A readout
should be as indicated.

STANDARD MODEL 8100A

RESISTANCE | ryuNCTION | RANGE | READOUT LIMITS
1.0000k KL - 1 9994 to 1.0008
10,000k KS2 i0 9.994 to 10.006
100.00k KQ 100 89.94 to 100.06
1000.0k K 1000 998.4 to 1000.6
10 MQ 10 MG — 9.989 to 10.011

Figure 4-4. OHMS TEST REQUIREMENTS

4-27. TROUBLESHOOTING

4-28.  This section contains information selected to assist
it troubleshooting the Model 8100A. Before attempting to
troubleshoot the instrument, however, it should be verified

8100A

that the trouble is actually in the instrument and is not
caused by faulty external equipments or improper control
settings. For this reason, the performance tests (paragraph
4-19) are suggested as a first step in troubleshooting. The
performance tests may also help to localize the {rouble to a
particular section of the instrument. If the performance
tests fail to localize the trouble, the following individual
tests may be helpful. Figure 4-7 shows the location of the
major cjrcuit areas in the instrument,

4-28. Power Consumption

4-30.  This test verifies proper power consumption by
the instrument.

a. Connect the Model 8100A through an ammeter to
the ac line. '
b. Press the POWER-ON -switch and observe the

-reading on the ammeter. With only the POWER—
ON switch depressed, the ammeter should indicate
42 milliamps (¥4 milliamps) for an -instrument
without batteries or 80 milliamps (10 milliamps)
for an instrument with batieries.

4-31. Power Supply

4.32.  In this test, each of the power supply output vol-
tages is checked, using a voltmeter accurate to at least
+0.025%.

a. Connect the Model 8100A to the ac line.

b. Turn on the instrument. Function, RANGE, and
FILTER switches may be in any position.,

c. Connect the voltmeter common to the Model
8100A common {TP1) and measure the voltages as
shown in Figure 4-5. The voltages should be as

indicated.
VOLTAGE DC VOLTS
TESTPOINT | yomiNAL LIMITS

Either terminal —23 Battery Operation: —19 to —24
of fuse F2 —24 Line Qperation: —24 minumum
Collector {case) ~18 -~17.5t0 —18.5
of Q1
+ Terminat of C5 +17 +16.5t0 +17.6
+ Terminal of C7 +15 +14.5 to +15.5
+ Terminat of C8 +7 +6.993 to +7,007
+ Terminat of C44 +5 +4.5t0 +5.5

Figure 4-5, POWER SUPPLY VOLTAGE
REQUIREMENTS
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4-33. Buffer Ampilifier

4-34.  In this test, the buffer output voltage is compared
with the instrument input voliage {0 determine if the buffer
is operating properly. It is checked in ac and dc voltage
modes.

a. Set the Model 8100A controls as follows:
POWER ON
Function ' Vbl
RANGE 1
FILTER ON
b. Connect +1.0000 volis de to the INPUT terminals.
¢ Connect a high impedance voltmeter between in-

strument common (TP1 or TP3) and TP9. The
voltmeter should indicate —1.0000 £0.0003 volts
de.

d. Press the VAC function switch and connect a
1.0000 volt, 1 kHz signal to the instrument INPUT
terminals. The voltmeter should indicate +1.0000

£0.0025 volts de.
4-35. Linearity
a. Set the Model 8100A controls as follows:
Function vDC
RANGE 1
FILTER OFF
b. Apply each of the following voltages, in turn, to

the INPUT terminals.
should be as indicated.

The instrument readout

NOTE!

The readout limits apply only fo instruments
that have just been calibrated. If necessary,
perform the DC Voltage Calibration procedure
(paragraph 4-44) before proceeding.

INPUT MODEL 81004
(VOLTS DC) READOUT LIMITS
—-1.1999 —1.1998 to —1.2000
-1.0999 —1.0958 to —1.1000
-0.9999 - .9998 to —1.0000
—0.8999 — 8998 to — .9000
-0.7999 ~— 7998 to — 8000
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~0.6999 - 6998 to — 7000
—0.5999 - 5998 to — .6000
—{1.4999 — 4998 to — 5000
—{.3999 — 3998 to — .4000
-(.2999 — 2998 to — 3000
-{1.1999 — 1998 to — .2600
-0.0999 — 0998 to — .1000
. If voliages are not correct, the ladder resistors

should be checked for proper value,
4-36. Waveforms

4-37.  In the following test, a dc test voltage is applied
to the instrument and the main signal waveforms are
examined, using an oscilloscope.

a. Set the Model 8100A controls as follows:
POWER CN
Function vbC
RANGE 1
FILTER ON
b. Apply any stable dc voltage, within the range of

the instrument, to the INPUT terminals.

c. Connect the oscilloscope betwesn each of the test
points shown in Figure 4-6 and instrument com-
mon (TP1 or TP5), using ac coupling; set the
oscilloscope controls as shown. A stylized ver-
sion of the desired signal is shown on the main
schematic diagram. Note that the A/D converter
amplifier and VCC waveforms will vary, depending
on input voltage value,

OSCILILOSCOPE
TEST
SIGNAL POINT VERTICAL | SWEEP
SENSITIVITY SPEED
Clock Junction of Tvicm 0.5 ms/cm
RE3 and R54
Ring Counter TP3 10v/cm 5 ms/cm
A/D Converter .1 TP2 Bvfcm 2 msfcm
Amplifier Qutput
Ve Collector of Bv/em 2 msfem
Q80
Q35 Gate Gate of Q35 10v/em 5 msfem
Counter Reset Pin 2 of A4 Bvlem 1 msfem
*Waveform will be slightly different every fifteenth reading.

Figure 4-8.

SIGNAL LOCATIONS AND OSCILLOSCOPE

SETTINGS FOR WAVEFORM CHECK




4-38. CALIBRATION

4-38.  Calibration of the Model 8100A consists of the
following ordered steps: zero adjustment, dc voltage cali-
bration, input divider adjustment, kilohm calibration, 10
megohim calibration, and ac voltage calibration. The fol-
lowing equipment is required for calibration of the Model
8100A: a dc voltage source, an ac voltage source, and pre-
cision 1.0000k, 10.000k, 100.00k, 1000.0k, and 10 meg-
ohm resistors. A description of this equipment together
with required specifications is given in Figure 4-1. Before
atiempting calibration, instrument performance should be
examined according to the performance tests in paragraph
4-19 to ensure that no malfunctions exist., Calibration
should be performed under the following test conditions;
ambient temperatare 25°C 1£5°C, relative humidity less
than 70%.

4-46. Adjustment Locations

4-4}.  All controls required for calibration and trouble-
shooting are accessible from the bottom of the instrument
after removing the bottom dust cover. The controls are
reached through the bottom guard chassis, which contains
access holes that are marked according to the corresponding
calibration control. Use an insulated screwdriver for al} ad-
justments.

4-42, Preliminary Operations

a. Connect the Model 8100A to the autotransformer
and adjust the autotransformer for 115 volts out-
put.

b. Attach all covers and allow the instrument to
warm up for at least | hour.

4-43. Zero Adjustment

a. Set the Mode] 8100A controls as follows:
Function V¢
RANGE 1000
FILTER ON

NOTE!

Front panel switch positions should be main-
tained from step to step unless otherwise in-
structed.

b. Adjust the ZERO control (R175) for a readout
of 000.0.

4-44,

4-45,

4-48,

8100A.
DC Voltage Calibration

Set the Model 8100A controls as follows:

Function vDC
RANGE 1

FILTER GN

Apply —1.0000 volts dc to the INPUT terminals
and adjust the —DCV CAL control (R23) for a
readout of —1.0000. Tap the potentiometer to
ensure that it is in a stable position,

Apply +1.0000 volts dc to the INPUT terminals
and adjust the +DCV CAL control {R50) for a
readout of +1.0000,

Apply ~0.0998 volts dc to the INPUT terminals
and adjust the REMAINDER ADJ control {R149)
for a readout of - .0998,

Apply +0.0998 volts dc to the INPUT terminals.
The instrument readout should be +.0998. Re-
peat steps (b) and (c), as required, until the read-
out is correct for both polarities.

Input Divider Adjustment
Press the 100 volt RANGE switch,

Apply —100.00 volts dc to the INPUT terminals
and adjust the INPUT DIV ADJ control (R157)
for a readout of —100.00.

Apply —10.000 volis dc to the INPUT terminals
and press the 10 volt RANGE switch. The instru-
ment readout should be ~-10.000.

Press the 1000 volt RANGE switch and apply
—1000.0 volts dc to the INPUT terminals, The
instrument readout should be —1000.0.

Re-adjust the INPUT DIV ADJ control, if neces-
sary, for an exact readout in steps (b), {c), and

().
Kilohm Calibration

Set the Model 8100A controls as follows:

Function K2
RANGE 1
FILTER ON
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b, Short the INPUT terminals with a shorting bar.
The readout should be either 0000 or .0001.

c. Connect a 100.00k resistor to the INPUT termi-
nals and press the 100 kilohm RANGE switch.
Adjust the K OHM CAL control (R48) for a read-
out of 100.00.

d. Connect each of the following resistors to the
INPUT terminals and set the RANGE switches
as indicated. The input readout should be as
shown.

INPUT

RESISTANCE RANGE READOUT
1.0000k i 1.0000 1 digit
10.000k 10 10.000 1 digit
100.00k 100 - 100.00 £1 digit
1000.0k 1000 1000.0 +1 digit

4-47. 10 Megohm Calibration

a. Pressthe 10 M2 switch, and connect 2 10 megohm
resistor to the INPUT terminals.

b. Adjust the 10 MEG CAL control (R153) for a
readout of 10.000 +2 digits.

4-48. AC Voltage Calibration and Final Zero Ad-
justment.

a. Attach the top guard chassis, if it is not already
in place,

b, Set the Model 8100A controls as follows:
Function VAC
RANGE 100
FILTER OFF

c. Apply a 100 volt rms, I kHz signal to the INPUT
terminals and adjust the ACV CAL control {R34)
for a readout of 100.00.

d. Press the 10 volt RANGE switch,

e. Apply a 10 volt rms, 20 kHz signal to the INPUT

terminals and adjust the 10V HF ADJ control
(C15) for areadout of 10.000.
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Figure 47, LOCATION OF THE MAJOR
CIRCUIT AREAS

Apply a 1 volt rms, 20 kHz signal and pressthe 1
volt RANGE switch. Adjust the 1V HF ADJ con-
trol (C14) for a readout of 1.0000.

Apply a 1 volt rms, 10 kHz signal to the INPUT
terminals, The readout should be 1.0000 +.0007:
if it is not correct, re-adjust the 1V HF ADJ
control until it is,

Recheck the reading of step (f). It should be be-
tween 9980 and 1.0020.

Calibration of the Model 8100A is complete.



SECTION V

LIST OF REPLACEABLE PARTS

8100A

5-1. INTRODUCTION

5-2. This section of the manual contains a lsting of
replaceable components for this instrument, The first
listing contains a complete breakdown of all the major
assernblies followed by subsequent listings that itemize
the components on each major assembly. An illus-
tration accompanies each major assembly listing to aid
in locating the listed components.

5-3. Assemblies and subassemblies are identified by
a reference designation beginning with the letter A fol-
lowed by a number (e.g., Al etc.). Electrical components
appearing on the schematic diagram are identified by their
schematic diagram reference designation. Components not
appearing on the schematic diagram are consecutively num-
bered throughout the parts list. These components are
identified with whole numbers on the arrow call-out fHus-
trations and by index numbers on the grid illustrations.
Flagnotes are used throughout the parts list and refer to
special ordering explanations that are located in close
proximity to the flagnotes,

5-4. COLUMN DESCRIPTION

2. The REF DESIG column indexes the item descrip-
tion to the associated illustration. In general the
reference designations are listed under each assem-
bly in alpha-numeric order. Subassemblies of
minor proportions are sometimes listed with the
assembly of which they are a part. In this case,
the reference designations for the components of
the subassembly may appear out of order.

b. The INDEX NO. column lists coordinates which
locate the designated part on the associated grid
illustrations.

c. The DESCRIPTION column describes the salient

characteristics of the component, Indention of
the description indicates the relationship to other
assemblies, components, etc. In many cases it is
necessary to abbreviate in this column. For abbre-
viations and symbols used, see the following page.

The six-digit part number, by which the item is
identified at the John Fluke Mfg. Co., is listed in
the STOCK NO. column. Use this munber when
ordering parts from the factory or authorized rep-
fesentatives. '

The Federal Supply Code for the item manufac-
turer is listed in the MFR column. An abbreviated
list of Federal Supply Codes is included in the
Appendix. o

The part number which uniquely identifies the
ttern to the original manufacturer is listed in the
MFR PART NO: column. If 2 component must be
ordered by description, the type number is listed.

The TOT QTY column lists the total quantity of
the items used in the instrument and reflects the
latest Use Code. Second and subsequent listings
of the same item are referenced to the first listing
with the abbreviation REF. In the case of optional
subassemblies, plug ins, etc. that are not always
part of the instrument, or are deviations from the
basic instrument model, the TOT QTY column
lists the total quantity of the item in that particu-
lar assembly,

Entries in the REC QTY column indicate the rec-
ommended number of spare parts necessary to
support one fo five instruments for a period of
two years.  This list presumes an availability of
common electronic parts at the maintenance site.
For maintenance for one year or more at an isola-
ted site, it is recommended that at least one of
every part in the instrument be stocked. In the
case of optional subassemblies, plug-ins, etc. that
are not always part of the instrument, or are devia-
tions from the basic instrument model, the REC
QTY column lists the recommended quantity of
the item in that particular assembly.

The USE CODE column identifies certain parts
which have been added, deleted or modified during

5-1
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the production of the instrument. Each part for
which a Use Code has been assigned may be iden-
tified with a particular instrument serial number
by consulting the Serial Number Effectivity List
at the end of the parts list. Sometimes when a
part is changed, the new part can and should be
used as a replacement for the original part. In
this event a parenthetical note is added in the
DESCRIPTION column,

55. HOW TO OBTAIN PARTS

5-6. Standard componenis have been used wherever
possible. Standard components may be ordered directly
from the manufacturer by using the manufacturer’s part
number, or parts may be ordered from the John Fluke
Mfg. Co. factory or authorized representative by using
the Fluke part number. In the event the part you order
~has been replaced by a new or improved part, the re-
placement will be accompanied by an explanatory note
and installation instructions, if necessary.

5-7. You can insure prompt and efficient handling of
your order to the John Fluke Mfg. Co. if you include the
following information:

a. Quantity.

b. FLUKE Stock Number.

c. Description.

d. Reference Designation.

e. Instrument model and serial number,

Example: 2 each, 177105, Transistors, 2N3565, Q107-

108 for 845AR, s/n 168,

If you must order stractural paris not listed in the parts
list, describe the part as completely as possible. A
sketch of the part, showing its location to other parts of
the instrament, is usually most helpful.

5-8. LIST OF ABBREVIATIONS

5-2

ac alternating current MHz megahertz rfi radio frequency
Al Aluminum M megohm interference
amp ampere met fim  metal film res resistor
assy assembly ua microampere rms root mean square
cap capacitor uf microfarad try rotary
car flm  carbon film uh microhenry sec second
C centrigrade usec microsecond sect section -
cer ceramic uy microvolt S/N serial number
comp composition ma milliampere Si silicon
conn connector mh millihenry scr siticon controlled rectifier
db decibel m mitliohms spdt single-pole, double-throw
de direct current msec millisecond spst single-pole, single-throw
dpdt double-pole, double-throw mv millivolt - sw switch
~ dpst double-pole, single-throw mw milliwatt Ta tantalum
elect electrolytic na nanoampere tstr transistor
F fahrenheit nsec nanosecond tvm transistor voltmeter
Ge germanium nv nanovolt uhf ultra high frequency
gmy guaranteed minimum valoe Q ohm vtvin vacuum tube voltmeter
h henry ppm parts per million var variable
Hz hertz piv peak inverse voltage vhf very high frequency
hf high frequency p-p peak to peak vif very low frequency
IC integrated circuit pf picofarad v volt
it intermediate frequency plste plastic v voltampere
k kilohm P pole vac volts, alternating current
kHz kilohertz pos position vde volts, direct current
kv kilovolt P/C printed circuit W walt
If low frequency if radio frequency wWw wire wound
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REF |INDEX DESCRIPTION STOCK MFR MFR TOT|REC] USE
DESIG] NO NO PART NO WOTYQTYICODE|
DIGITAL MULTIMETER - Figure 5-1 81004
Al Printed Circuit Assembly 269753 89536 | 269753 1
{See Figures 5-2 and 5-3)
F1 Fuse, fast acting, % amp, 250v 109314 71400 {Type AGC 1
{for 115v operation)
¥l Fuse, fast acting, 1/8 amp, 250v 196790 71400 [ Type AGC i
(for 230v operation)
n Binding, post, red, HE 275552 820-65 1
2 Binding post, black, LO 275560 820-45 1
J3 Binding post, blue, GUARD 275578 820-55 i
Pl Connector, male, 3 contact 222612 823891 AC3G i
811 Switch, slide, dpdt 226274 82389 146256-LF 1
T101 Transformer, power 275354 895361275354 1 1
Wi Line cord (not illustrated) 226100 70903117258 i 1
XF1 Holder, fuse 103283 7140014405 1
1 Cable, AC Power 269779 895361269779 1
2 Cable, Input 269761 895361269761 1
3 Cover, bottom (net iHustrated) 269639 895361269639 i
4 Cover, top (not iilustrated) 269647 89536269647 1
5 Handle, carrying 231456 893361231456 1
6 Push button, gray 268896 71590 J52304 9
7 Push button, green 268862 71590{J61993 1
8 Shaft, switch extension 269688 89536} 269688 9
9 Shorting link 101220 2465510938-9712 1

it
J1 (8100A-01 Option)

8
{9 places)

Figure 5-1. 8100A DIGITAL MULTIMETER {(Sheet 1 of 2}
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Al PRINTED CIRCUIT ASSEMBLY 269753 189536 | 269753 REF
Figures 5-2 and 5-3

Al G1-W2 IC, operational amplifier 268961 112040 |S16267 1 1
A2 E1-RS IC, operational amplifier 271502 {12040 {IM301A 1 2
A3 C4-05 IC, DTL, triple 3-input NAND gate 266312 104713 'MC862P-6909! 1

Ad C4-N5 IC, DTL, Binary counter 267153 104713 {MCR839P-69211 1

AS C5-N1 IC, Decoder driver 267211 112040 | DMS840N 1 t
Ci Bi-Z4 Cap, elect, 250 uf +50/—10%, 40v 178616  }73445 {C437ARG250] 1 2
C2 B3-R5 Cap, cer, 0.0012 uf £10%, 500v 106732 |71550 {CF-122 2

C3 F1-X5 Cap, elect, 50 uf +75/—10%, 25v 148650 06001 j76FO2KLS50G | 2

C4 CI-R5 Cap, plstc, 0.47 uf, factory selected 279422 1895361279422 1

C5 F4-74 Cap, elect, 50 uf +50/—10%, 25v 168823 |73445 ; C426ARF50 | 4

Cé B4-N1 Cap, elect, 2 uf +50/—10%, 150v 267310 {56289 ]3;%13205?150- 1 1
C7 H1-X5 Cap, elect, 50 uf +75/--10%, 25v 148650 {06001 | 7T6F02KL500 | REF

C8 14-Y3 Cap, elect, 50 uf +50/-10%, 25v 168823 173445  C426ARF50 | REF

cs i3-Vi Cap, plstc, 0.22 uf £10%, 1 kv 275495 (84411 [ Type JF56 1

Ci0o | H2-V5 Cap, plstc, 0.1 uf £20%, 120v 167460 {84411 | Type IF39 1

Cit | H4U5 Cap, plste, 0.033 uf £10%, 250v 234492 |73445 [C280AE[A33K] 2

Ci2 | H5-V4 Cap, plstc, 0.068 uf £20%, 120v 260570 184411 | Type JF39 1

Ci13 | H4-U4 Cap, pistc, 0.027 uf £10%, 250v 267120 173445 |C280AE/AZIKY 1

Cil4 | D4-V5 Cap, var, 0.5-5 pf, 500v 267914 1729821 532001 1

Cl5 | D1-V5 Cap, var, 1--8 pf, 500v 267906 | 72982 532-000 1

C18 | D3-X2 Cap, elect, 50 uf +50/—10%, 25v 168823 173445 C426ARF50 | REF
Cis | E2-W4 Cap, plste, 1.0 uf £10%, 250v 190330 | 73445 C2B0AE/AIM] 2

C20 | E5-w4 Cap, plste, 0.22 uf £10%, 250v 194803 | 73445 | C280AE/ 2

A220K

c21 | I3-02 Cap, elect, 5 uf +50/-10%, 64v 218966 | 73445 ; C426ARHS 1

C22 { Ii-N3 Cap, plstc, 0.1 uf, factory selected 279430 |89536¢ 279430 5

€23 | 11-N1 Cap, plstc, 0.1 uf, factory selected 279430 189536 279430 RERF
C24 | H-M4 Cap, plstc, 0.1 uf, factory selected 279430 895361 279430 REF
€25 | 11-M1 Cap, plste, 0.1 uf, factory selected 279430 189536 279430 REF
€26 | II-NS Cap, plstc, 0.1 uf, factory selected 279430 89536 279430 REF
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oEsiG| N DESCRIPTION "o |M"R| pagro farviarvioons
€27 | H4-05 Cap, mica, 330 pf £5%, 500v 148445 [ 14655] CDISF331) | 1
28 H4-04 Cap, mica, 100 pf +5%, 500v 148494 14655§ CD15F101) | 2
€29 It-P1 Cap, pistc, 0.47 uf £10%, 250v 184366 73445 C280AE/ATOR 1
30 H1-G2 Cap, plstc, 0022 of £10%, 250v 234484 73445] C280AF/A22K] 5
31 G502 Cap, plste, 0.022 uf £10%, 250v 234484 73445} C280AE/A22K|REF
32 G402 Cap, plste, 0.022 uf £10%, 250v . 234484 73445} CJB0AF/A22KREF
C33 G202 Cap, plsic, 0.022 uf £10%, 250v 234484 73445 ) C280AF/A22K | RFF
C34 G503 Cap, plstc, 0.047 uf £20%, 120v 260562 84411} Type JF39 1
35 G5-P4 Cap, plsie, 0.1 uf £10%, 250v 161992 734451 CZ80AF/AIO0K | 4
C36 E3-81 Cap, mica, 33 pf £5%, 500v 160317 146551 CDISE330F | 3
Cc37 F4-R4 Cap, plstc, 1.0 uf £10%, 250v 190330 73445] C280AEAIM|RER
C38 C3-R4 Cap, cer, 0.0012 uf £10%, 500v 106732 71590) CE-122 REF
C39 C3-52 Cap, mica, 470 pf £5%, 500v 148429 14655 CD19F471) 1
€39 C3-82 Cap, mica, 220 pf £5%, 500v 237008 14655f CD19F221] I B
C42 C4-P4 Cap, plsic, 0.047 uf £10%, 250v 162008 734451 C280AE/AATK T 1
43 D1-P4 Cap, plstc, 0.033 of £10%, 250v 234492 73445] C280AE/A33K]REF
C44 B2-Q3 Cap, etect, 50 uf + 50/—-10%, 25v 168823 73445} C426ARF50 |REF
C45 E1-S2 Cap, mica, 47 pf £5%, 500v 148536 14655] CDISE470F § 2
C46 F4.R1 Cap, mica, 47 pf +5%, 500v 148536 14655] CDISE470) IREF
C48 H4-51 Cap, elect, t uf +75/—-10%, 25v 165886 56289] 30D105G- 1

. _ 0258A4
50 C2-X2 Cap, plstc, 0.1 uf £10%, 250v 161992 73445 C280AF/AINK | REF
C51 G2-W4 Cap, mica, 150 pf £5%, 500v .148478 14655 CD15F151) 1
C52 G1-X1 Cap, mica, 33 pf £5%, 500v 160317 14655] CD15E330} |REF
€53 D5-W3 Cap, mica, 100 pf £5%, 500v 148494 146551 CD15F101J | REF
C354 1-Q4 Cap, plstc, 0.22 uf £10%, 250v 194803  173445] (B0AEADK | REF
C55 | G4-N1 Cap, mica, 4 pf £5%, 500v (Figure 5-2) 190397 [14655] CDI5SC040K ] 1
C57 Cap, mica, 33 pf £5%, 500v 160317 |14655] CDISE330F I REF
Cs8 Cap, plste, 0.1 uf £10%, 250v 161992 | 73445 C2B0ARAIOK| REF
€59 Cap, plste, 0.022 uf + 10%, 250v 234484 | 734457 CJB0AGA2IK | REF
Co0 D1-X5 Cap, cer, 001 uf £20%, 3 kv 105635 | 56289 29C300 1
Cel E4-Us5 Cap, cer, 150 pf £20%, 3 kv 277004 ] 00656] HVD4150 1

+20,3KV-2

c62 Cap, plstc, 0.1 uf £10%, 250v 161992 | 73445] C280AF/AICK: REF
Co3 Cap, factory selected Ef>“
CR1 B1-Y4 Diode, silicon, 1 amp, 100 piv 116111 | 05277 IN4817 7
CRZ | BI-Y3 Diode, silicon, 1 amp, 100 piv 116111 ] 05277) IN4817 REF
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T]  oemenon | o [ e TORE
CR3 | B3-M4 Diode, silicon, 1 amp, 600 piv 112383 05277 |1N4822 1
CR4 | D3-02 Diode, siticon, 150 ma 203323 03508 {DHD1105 10
CRS B3-R4 Diode, siticon, 1 amp, 100 piv 11611 05277 {1IN4817 REF
CRé 1§ B3-R2 Diode, silicon, 1 amp, 100 piv 1161311 105277 {1N4817 REF
CR7 B4-P5 Diode, silicon, 1 amp, 100 piv 116111 {05277 {IN4817 REF
CR8 | B4-P3 Diode, silicon, 1 amp, 106 piv 116111 105277 11N4817 REF
CRS ;D301 Diode, silicon, 150 ma 203323 |03508 |DHD1105 REF
CR10 { I3-Y2 Diode, silicon, 1 amp, 100 piv 116111 105277 | IN4817 REF
CR11 }11-W1 Diode, silicon, 10 ma, 2 piv 180554 107910 {CD12599 2
CR12 | I1-W1 | Diode, silicon, 10 ma, 2 piv 180554 |07910 [CD12599 REF
CR13 | I2-W1 Diode, silicon, 75 ma, 25 piv 241422 103508 11N4009 3
CR14 | F1-W3 Diode, siticon, 75 ma, 25 piv 241422 103508 | IN40OS REF
CR15 { FI-X1 Diode, silicon, 75 ma, 25 piv 241422 {03508 | 1N4009 REF
CR16 { G4-R3 Diode, silicon, 150 ma 203323 {03508 | DHD1105 REF
CR17 | H1-Q5 Diode, silicon, 200 ma, 25 piv 190272 193332 1 IN4S6A 4
CR18 | HI-82 Diode, silicon, 150 ma 203323 103508 | DHD1105 REF
CR19 | B4-Q5 Diode, silicon, 150 ma 203323 103508 | DHD1105 REF
CR20 | Di-P4 Diode, silidon, 150 ma 203323 103508 | DHD1105 REF
CR23 | D1-81 Diode, silicon, 150 ma 203323 03508 | DHD1105 | REF
CR26 | E4-X1 Diode, siticon, 200 ma, 25 piv 190272 93332 | IN456A REF
CR27 | E4-W3 Diode, silicon, 200 ma, 25 piv 190272 193332 ] IN4S6A REF
CR29 | D2-81 Diode, silicon, 150 ma 203323 (035908 | DHD1105 REF
CR30 ‘ D2-RY Diode, silicon, 150 ma 203323 |03508 [DHD1105 REF
CR35 | G5-R3 Diode, silicon, 200 ma, 25 piv 190272 193332 | IN456A REF
CR36 | Gi1-P2 Diode, silicon, 150 ma 203323  |03508 | DHD1105 REF
CR37 | F1-X1 Diode, zener, 3.9v 113316 07910 | IN748 |

DS2 | E3KS Lamp, Neon 266478 {74276 | A261 142
F2 C2.¥2 Fuse, fast acting, % amp, 250v 109314 171400, Type AGC [
Q1 F2-Y4 Tstr, siticon, NPN 183004 |95303 | 40250 11
Q2 HI-Y3 Tstr, silicon, PNP 1959’74. 04713 ] 2N3906 9

Q3 H3-Y3 Tstr, silicon, PNP 195974 {04713 | ZN3906 REF
Q4 B3-82 Tstr, siticon, NPN 272237 (07263 ] 2N4946 212
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Q5 B2-84 Tstr, silicon, N?N 272237 07263 | 2N4946 REF
Q6 G3-Z3 Tstr, silicon, PNP 195974 104713 2N3906 REF
Q7 HI1-Z3 Tstr, silicon, NPN 218396 |04713 | 2N3904 11

08 H3.Z3 Tstr, silicon, NPN 218396 04713t 2N3904 REF
Q9 H3-Y4 Tstr, silicon, PNP 195974 {04713 { 2N3906 REF
Q10 | H3-Z1 Tstr, silicon, NPN 168716 [07263 | 819254 !

)3 H5-75 Tstr, factory selected & matched to R22

Q12 G2-R4 Tstr, factory selected & matched to Q52 [b-

Q13 | H3-Q3 Tstr, FET, N-channel 255869  |04713 [ IN5459 18 1 4
Ql4 | H3-R1 Tstr, silicon, PNP 195974 [04713 | 2N3906 REF
Q15 | H3-R3 Tstr, silicon, PNP 195974 04713 | 2ZN3906 REF
Ql6 | G3-R5 Tstr, FET, N-channet 255869 104713 1 2N5459 REF
Q17 | G3-R2 Tstr, FET, N-channel 261578 115818 [ UI89TE 1 2
QL8 | G2Q5 Tstr, FET, N-channel 255869 {04713 | IN5459 REF
Q19 I3-N5 Tstr, silicon, PNP, factory selected 281758 189536} 281758 514
Q20 I3-N3 Tstr, silicon, PNP, factory selected 281758 8953614 281758 REF
Q21 I3-N1 Tstr, silicon, PNP, factory selected 281758 89536 281758 REF
Q22 13-M4 Tstr, siticon, PNP, factory selected 281758 189536 | 281758 REF
Q23 I3-M1 Tstr, silicon, PNP, factory selected 281758 189536 ] 281758 REF
Q24 G II-LS Tstr, silicon, PNP 195974 {04713 | 2N3906 REF
Q25 | I3-P3 Tstr, silicon, PNP 281741 189536| 281741 111
Q26 §13-P4 Tstr, silicon, PNP 195974 104713 § 2N3906 REF
Q27 | Hi-P4 Tstr, FET, N-channel 255869 04713 | 2N5459 REF
Q28  G3-B5 Tstr, FET, N-channel 255869 |04713 | 2N5459 REF
Q29 | H1-P5 Tstr, FET, N-channel 255869 {04713 § 2N5459 REF
Q30 | HI-NS Tstr, FET, N-channel 255869 104713 ] ZN5459 REF
Q31 G5-N5 Tstr, FET, N-channel 255869 104713 § ZN5439 REF
Q32 | G4-NS Tstr, FET, N-channel 255869 (04713 | 2N5459 REF
Q33 | G3-NS Tstr, FET, N-channe] 255869 (04713 | 2ZN5459 REF
Q34 | H1-04 Tstr, FET, N-channel 255869 104713 | 2N5459 REF
Q35 | G304 Tstr, FET, N-channel 255869 |04713 | ZN5459 REF
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REF HINDEX

pesiG] No DESCRIFTION W0 |"¥R | pagt no farvfarvicone
Q36 | HI-P1 Tstr, FET, N-channet 255869 047131 IN5459 REF
Q37 | G3-P1 Tstr, FET, N-channel 255869 04713 | 2N5459 REF
Q38 H1-P2 Tstr, FET, N-channel 255869 04713 | 2N5459 REF
Q39 | G3-P2 Tstr, FET, N-chanael 255869 {04713 2N5459 REF
Q40 F1-P2 Tstr, germanium, NPN 182691 01295 | GA2875 412
Q41 E3.pP2 Tstr, germanium, PNP 182709 01295 | GA2877 4 | 2
Q42 Ei-P2 Tstr, silicon, NPN 218396 04713 | 2N3904 RER
Q43 | F1-05 Tstr, germanium, NPN 182691 01295 1GA2875 REF
Q44 E3-05 Tstr, germanium, PNP 182709 01295 1GA2877 REF
Q45 E1-05 Tstr, silicon, NPN 218396 104713 ; 2N3904 REF
Q46 | F1-02 Tstr, germanium, NPN 182691 01295 1 GA2875 REF
Q47 E3-02 Tstr, germanium, PNP 182709 01295 Y GA2877 REF
Q48 E1-02 Tstr, silicon, NPN 2183%6  |04713 | 2N3904 REF
Q49 F1-N5 Tstr, germanium, NPN 182691 01295 | GA2875 REF
Q50 E3-N5 Tstr, germanium, PNP 182709 101295 | GA2877 REF
Q51 Ei1-N5 Tstr, silicon, NPN 218396 04713 ] 2N3904 REF
Q52 E3-R2 Tstr, Factory selected & matched to Q12 l>
Q53 G1-R5 Tstr, FET, dual, N-channel 257501 17856 | DN423 1 ‘ 1
Q54 | D3-R2 Tstr, silicon, NPN 222869 103508 | X16E2300 111
Q58 F1-R2 Tstr, FET, N-channel 255869 {04713 2N5459 REF
Q59 C4-81 Tstr, silicon, NPN 218396 104713 ] 2N3904 REF
Q60 1 C2-81 Tstr, silicon, NPN 218396 104713 ] 2N3904 REF
Qe6l b3-51 Tstr, silicon, PNP 281766 | 895361281766 2411
Qss E2-M5 Tstr, FET, N-channel 255869 {04713 ] 2N5459 REF
Q66 | E1-M2 Tstr, silicon, NPN 245480 1072631 524496 311
Q67 § HI-MS| Tstr, silicon, NPN 218511 |95303 | 60031 412
Q68 G3-M5 Tstr, silicon, NPN 218511 95303 | 60031 REF
Q69 F5.M5 Tstr, silicon, NPN 218511 {95303 | 60031 REF
Q70 F2.M5 Tstr, silicon, NPN 218511 195303 1 60031 REF
Qi HI-M2 Tstr, silicon, PNP 266619 107263 | 2N4888 412
Q72 | G3M2 Tstr, silicon, PNP 266619 107263 | 2N4888 REF
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Q73 | F5-M2 Tstr, silicon, PNP 266619 07263 | 2N4888 REF
Q74 | F2-M2 Tstz, silicon, PNP 266619 107263 | ZNABSS REF
Q75 Gi-R2 Tstr, silicon, NPN 281766  [89536 ;281766 REF
Q76 | EI-R2 Tstr, siticon, PNP 261032 104713 |MPS404A REF
Q77 | G4-W2 Tstr, FET, dual, N-channel 267963 {17856 | DN5O3 1 1
Qo F2-W2 Tstr, silicon, PNP 195974 04713 | 2N3906 REF
Q80 F3.w4 Tstr, silicon, NPN 218396 {04713 { 2N3%04 REF
Q81 F4.12 Tstr, silicon, NPN 245480 107263 {S24496 REF
Q82 | G111 Tstr, silicon, NPN 245480 07263 | 824456 REF
Q83 | E4-R2 Tstr, siticon, NPN 218396 104713 | 2N3904 REF
R1 D5-Y3 Res, comp, 47022 +£10%, 1w 109710 {01121 |GB4711 i
R2 G4-Y3 Res, comp, 1k +5%, %w 148023 101121 [CB1O25 5
R3 G4-Y3 Res, comp, 33k +5%, Yw 148155 101121 | CB3335 2
R4 G4-Y2 Res, met fim, 38.3k +1%, 1/8w 241372 91637 { Type MFF1/8 | 1
RS H2-Y1 Res, met flm, 34k +1%, 1/8w 261602 91637 | Type MFF1/8 | 4
Ré6 B4-R1 Res, met fim, 147k +1%, 1/8w 226225 191637 { Type MFF1/8 § 5
R7 B5-82 Res, met flm, 14.7k +1%, /8w 226225 |91637 | Type MFF1/8 | REF
R8 B5-R1 Res, comp, 220k £35%, Yaw 160937 01121 § CB2245 5
R9 G3-Z4 Res, comp, tk £3%, w 148023 101121 | CBI1O25 REF
RIG 1§ G4-Y4 Res, comp, 27082 3%, %w 160804 01121 jCB2715 2
R11 G4-22 Res, comp, 1k +5%, ¥%w 148023 {01121 [ CB1025 REF
Ri2 G4-7.1 Res, comp, 100k 5%, Y%w 148189 {01121 | CB1045 1
R13 | H2-Z5 Res, met flm, 12.1k 1%, 1/8w 1234997 (91637 | TypeMFF 1/8] 1
R14 H2-Z4 Res, met fim, 2.94k +1%, 1/8w 261628 |91637 | Type MFF /8] 1
R15 G4.Y5 Res, met fim, factory matched to Q11 i>

R16 | G4-Y4 Res, comp, 47k 5%, Yw 148163 101121 {CB4T35 7
R17 G441 | Res, comp, 3.3k +5%, Y%aw 148056 {01121 [CB3325 é
R18 | 13-AA2 Res, met flm, 10k +£1%, 1/8w 168260 191637 | Type MFF 1/8{ 1
R19 1i3-AAl Res, comp, 3.3k £5%, Yw 148056 01121 1CB3325 REF
R20 | 13-Z4 Res, met flm, 4128 £1%, 1/8w 261636 [91637 [Type MFF /81 1
k21 13-Z5 Res, met flm, 19.1k £1%, 1/8w 234963 191637 i Type MFF /8] 3
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R22 [3.Z5 Res, met fim, factory selected and D

matched to Q11
R23 £1.22 Res, var, ww, 10k +£10%, 2w 272740 171450 | Type 115 3
R24 | 1284 Res, ﬁlet flm, 1M +0.1%, 2w 225953 {03888 [ Type PMESO | 1
R27 § F4-V4 Res, comp, IM +10%, 2w 268227 {01121 jHB105] 1
R28 G3-v4 Res, comp, 1.2M +5%, Yaw 188425 01121 | CB1255 1
R29 | G4-N2 Res, met flm, 449.1k, matched =

(Figure 5-2)
R30 | G4-M5 Res, met fim, 49.9k, matched ES

{Figure 5-2)
R31 | G4Ms Res, met flm, 4.99k, matched [>

{Figure 5-2)
R32 | G4-M4 Res, met flm, 4992, matched [

(Figure 5-2)
R34 C3-Ws5 Res, var, ww, 10k £10%, 2w 272740 71450 | Type 115 REF
R35 E3-Xi Res, comp, 220k £5%, %w 160937 01121 JCB2245 REF
R36 | E3-W2 Res, comp, 820k 5%, %w 220541 |01121 1CBB245 i
R37 | G482 Res, comp, 220k +5%, %w 160937 01121 ECB2245 REF
R39 | G5-Q3 Res, comp, 18k £5%, Yaw 148122 j01121 I CB1835 1
R40 | H5-82 Res, met flm, 14.7k +1%, 1/8w 226225 |91637 | Type MFF 178 REF
R42 H3-R2 Res, met flm, 499k +1%, 1/8w 268813 191637 | Type MFF 1/8) 2
R43 Hi1-R3 Res, met fim, 499k +1%, 1/8w 268813 91637 | Type MFF 1/8] REF
R45 G505 Res, comp, 22k £5%, #hw 148130 01121182235 8
R46 | H2-52 Res, comp, 22k +5%, hw 148130 ;01121 | CB2235 REF
R47 | H3-82 Res, met fim, 14.7k +1%, 1/8w 226225  }91637 | Type MFF 1/8] REF
R48 | G1-T4 Res, var, ww, 2000 +£20%, 1-law 144766  |71450 | Type 110 1
R49 G3-12 Res, ww, 6.45k +0.5%, hw 184416 89536 | 184416 1
R50 H2-T4 Res, var, ww, 158 £20%, 134w 163634 71450 § Type 110 1
R51 GS5-T2 Res, ww, 2.85k +0.1%, low 253450 89536 253450 1
R52 { G5-82 Res, comp, 220k £5%, Yw 160937 101121 | CB2245 REF
R53 | H5-03 Res, comp, 3.3k +5%, aw 148056 (01121 [CB3323 REF
RS54 | 14-03 Res, comp, 1k +5%, %w 148023 (01121 {CBIi025 REF
R56 | I14-N5 Res, comp, 47k £5%, %w 148163 |01121]CB4735 REF
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R57 14-N3 Res, comp, 47k +5%, Yaw 148163 101121 1CB4735 REF
R58 14-M5 Res, comp, 47k +5%, Uw 148163 101121 |CB4735 REF
R59 [4-M3 Res, comp, 47k £5%, Yaw 148163 (01121 [CB4735 REF
R60O 14-L5 Res, comip, 47k +5%, Yw 148163 01121 {CB4735 REF
R61 14-M1 Res, met flm, 200k +1%, 1/8w 261701 191637 iType MEF 1/8; 2
R62 11-01 Res, comp, 22k +5%, ¥w. 148130 01121 {CB2235 REF
R63 I1-N4 Res, comp, 22k £5%, Yaw 148130 01121 {CB2235 REF
R64 N2 Res, comp, 22k +5%, Yaw 148130 01121 {CB2235 REF
R65 11-M5 Res, comp, 22k 5%, Yhw 148130 101121 {CB2235 REF
R66 H5-M3 Res, comp, 22k £5%, Yaw 148130 01121 1€B2235 REF
Re67 HS-M3 Res, comp, 270k 5%, %w 220061 101121 jCB2745 1
R68 12-05 Res, comp, 150k 5%, %w 182212 01121 |CB1545 3
R69 [2-04 Res, comp, 470k £5%, Yaw 188441 01121 ICB4745 2
R70 H5-P4 Res, comp, 150k 5%, %w 182212 {01121 |CB1545 REF
R71 H5-Q1 Res, comp, 22k 5%, 4w 148130 101121 |CB2235 REF
R72 | H5-P3 Res, comp, 1.5M +5%, Y%w 182857 101121 |CBIS5SS 2
R73 H5-P3 Res, comp, 47k £5%, Yw 148163 [01121 |CB4735 REF
R74 | HS5-P5 Res, comp, 10k +£5%, Y%w 148106 101121 ICB1O33 14
R75 F4-02 Res, met flm, 8.66k +1%, 1/8w 260364 (91637 |TypeMFF1/8] 1
R77 | G101 Res, ww, 3.4483k, matched [

R78 F4-05 Res, met flm, 422k £1%, 1/8w 276626 191637 {Type MFF 1/81] 1
R79 | F5P3 Res, ww, 200k, matched [

RE0 D4-P3 Res, comp, 10k 5%, 4w 148106 101121 {CBIG35 REF
R81 D4-p2 Res, comp, 15k +5%, %w 148114 01121 {CB1535 5
R82 [D4-P3 Res, comp, 1.6k +5%, 4w 266197 01121 ICBi62S 6
R83 F2-P1 Res, met flm, 232k +£1%, 1/8w 276618 PB1637 |Type MFF 1/8 IREF
R84 | F3-04- Res, ww, 100k, matched =

R85 D4-05 Res, comp, 10k +5%, 4w 148106 01121 |CR1035 REF
R86 1D4-05 Res, comp, 1 5k +5%, law 148114 101121 [CB1535 REF
R&7 D4-P1 Res, comp, 1.6k £5%, 4w 266197 101121 |[CB1625 REF
R88. |F3-01 Res, met flm, 121k +1%, 1/8w 229369 191637 [TypeMFF1/8 } 2
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RS9 | F4-02 Res, ww, 50k, matched [T

RS0 | D403 Res, comp, 10k +3%, 4w 148106 101121 |CB1O35 REF
R91 D4-02 Res, comp, 15k +£5%, ¥w 148114 (01121 jCB1535 REF
R92 D4-04 Res, comp, 1k +5%, Yaw 148023 101121 [CB1025 REF
R93 | F2-01 Res, met flm, 121k +1%, 1/8w 229369 191637 | Type MFF 1/8| REF
R94 | F301 Res, ww, 50k, matched [T

RO35 D4-N5 Res, comp, 10k +5%, %w 148106 01121 CB1035 RER
R96 D4-N4 Res, comp, 15k +5%, Yaw 148114 101121 | CB1535 REF
R97 |} D4-N5 Res, comp, 1.6k +5%, %w 266197 |01121 | CB1625 REF
R98 | F2.P4 Res, ww, 200k, matched D

R99 G2-P4 Res, met fim, 11.8k +1%, 1/8w 271145 191637 [ Type MFF 1/8] 1
R100 | G2-P3 Res, met flm, 2k +1%, 1/8w 277137 191637 I Type MFF 13| 1
R101 | H5-R2 Res, met flm, 19.1k +£1%, 1/8w 234963  |91637 | Type MFF 1/8 | REF
R102 | E4-81 Res, met fim, 34k +1%, 1/8w 261602 [91637 } Type MFF 1/8} REF
R103 | E4-§1 Res, met flm,34k +1%, 1/8w 261602 (91637 Type MFF 1/8} REF
Ri04 | E3-R4 Res, met flm, 45.3k +1%, 1/8w 234971 91637 | Type MFF 1/8) 1
R108 | D2-R2 Res, comp, 4.7k +£5%, ¥%w 148072 011211 CB4725 3
R110 | D5-81 Res,comp, 10k +5%, 4w 148106 101121 CB1035 REF
RIil11 | H2-82 Res, met flm, 19.1k +1%, 1/8w 234963 191637 ] Type MFF 1/8]| REF
Ri12 | H4-R2 Res, comp, 2.2M +5%, Yw 198390 01121 CB2255 1
R116 | H5-Q1 Res, comp, 180k +5%, Yw 193441 101121 CB1845 9
R118 | D4-Si Res, comp, 10k 5%, Yaw 148106 {01121| CB1035 REF
R119 | C4-R2 Res, comp, 10k 5%, ¥w 148106 [01121] CB1Q35 REF
R120 ] C2-R2 Res, comp, 33k 5%, Yaw 148155 01121 { CB3335 REF
R121 | C3-R2 Res, comp, 2.2k +5%, ¥w 148049 101121 | CB2225 3
R122 | D4-R2 Res, comp, 2.2k +5%, ¥w 148049 |01121 {CB2225 REF
R123 | D5-R2 Res, comp, 82k 5%, law 188458 01121 { CB8235 1
R124 | DI-RZ Res, comp, 4.7k +5%, ¥w 148072 101121 | CB4725 REF
R127 | F2-M3 Res, comp, 22k £5%, %w 148130  [01121 { CB2235 REF c
R127 | F2-M3 Res, comp, 12k +5%, Yaw 159731 {01121 |CB1235 2 D
R128 | E2-M4 Res, comp, 10k £5%, Yaw 148106 {01121 |CR1035 REF
R130 | E4-M3 Res, comp, 62k +5%, Yw 220053 {01121 | CB6235 1
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R131 | H3-N2 Res, comp, 180k +5%, %w 193441 01121} CB1845 REF
R132 | G5-M3 Res, comp, 180k +£5%, %w 193441 01121} CB1845 REF
RI33 | G5N2 Res, comp, 180k +5%, %w 193441  }01121{CB1845 REF
R134 | G2-M3 Res, comp, 180k +£5%, “w 193441 |01121| CB1845 REF
RI35 | G2:N2 Res, comp, 180k +5%, %w 193441 101121} CB1845 REF
R136 | F4-M3 Res, comp, 180k +5%, Yw 193441 01121} CB1845 REF
R137 | F4N2 Res, comp, 180k £5%, %w 193441  [01121| CB1845 REF
Ri38 | F1-M3 Res, comp, 180k 5%, %w 193441 {01121] CB184S REF
R139 | E5-NI Res, comp, 4.7k +5%, %w 148072 1011217 CB4725 REF
R140 | E5-N1 Res, comp, 3.9k £5%, Yaw 148064 1011211 CB3925 1
R141 | G5-M3 Res, comp, 10k 1£5%, Yaw 148106 101121 CB1035 REF
R142 | G2-M3 Res, comp, 10k +5%, thw 148106 |01121] CB1035 REF
R143 | F4-M3 Res, comp, 10k +5%, ¥%w 148106 [01121} CB1035 REF
R144 | E5S-M3 Res, comp, 10k £5%, 4w 148106 01121 CB1035 REF
R145 | E4.M3 Res, comp, 1.1k +5%, %w 267336 |01121 |CB1125 1
R146 | (3-P4 Res, comp, 1.6k +5%, w 266197 01121 |CB1625 REF
R147 | C5P4 Res, comp, 1.6k +5%, Yw 266197 01121 |CB1625 REF
R149 | E4-Q3 Res, var, ww, 5002 £10%, 1w 112433 |71450 | Type 110 1
Ri52 | F2-T3 Res, met flm, 200k +£1%, 1/8w 261701 {91637 | Type MFF1/8 |REF
R153 | E4-T4 Res, var, ww, 10k +10%, 2w 272740 71450 | Type 115 REF
R154 | F3-T3 Res, met flm, 34k +1%, 1/8w 261602 191637 {Type MFF 1/8 [ REF
R155 | B3-R4 Res, comp, 150 5%, lhw 147876  [01121 |CR1505 1
R156 | E4-85 Res, met flm, 8.987M +0.1%, 2w 261453 03888 {Type PMESQ 1 1
R157 | CS5-T1 Res, var, comp, 35k +30%, %w 272229 }71450 fUL5120 1
RI158 | €212 Res, ww, 900k, matched {>

R159 | B5-U3 Res, ww, 90k, matched = < 1
RI160 | D3-TS Res, ww, 10k, matched 5>

R161 |D3-W4 Res, met flm, 14.7k +1%, 1/8w 226225 191637 |Type MFF 1/8 |REF
R162 |D3-Ws Res, met flm, 1.18k +1%, 1/8w 268409 191637 [Type MFF 1/8 | 1
Ri63 | G4-X1 Res, met fim, 35k +0.1%, 1/8w 229443  |91637 {Type MFF 1/8| 2
Rio4 | G3-X1 Res, met fim, 35k +0.1%, 1/8w 229443 91637 {Type MFF 1/8 | REF
R165 | H2-X3 Res, met fim, 46.4k +1%, 1/8w 188375 91637 |Type MFF 1/8 | 1
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Ri66 | F4-X1 Res, comp, 12k +5%, %w 159731 01121 1CB1235 REF
R169 | F4-W2 Res, comp, 2708} £5%, aw 160804 (01121 {CB2715 REF
R17G | F1.W2 Res, comp, 15k 5%, 4w 148114 01121 {CB1535 REF
Ri72 §F5X1 Res, comp, 3.3k 5%, Yaw 148056 {01121 {CB3325 REF
R174 | E1-W4 Res, met flm, 4538 +1%, /8w 267393 191637 [Type MFF /8] 1
Ri75 112-Ws Res, var, ww, 100 £10%, 2w 183921 71450 jType 115 1 1
R176 112-X3 Res, met fim, 28.7Q +£1%, 1/8w 272823  P1637 TypeMFF /8] 1
R177 {H2-W5 Res, met fim, 13.78 £1%, 1/8w 272815  B1637 |TypeMFF 1/8 | 1
R179 | F4-X1 Res, comp, 3.3k +5%, Y%w 148056 [01121 |CB3325 REF
R180 | F2-81 Res, comp, 470k +5%, Yw 188441 01121 | CB4745 REF
R181 | 11-¥3 Res, comp, 3.3k 5%, %w 148056 01121 1CB3325 REF
R184 | E5-R2 Res, comp, 10k £3%, %w 148106 ;01121 [ CB1035 REF
R185 | E5-51 Res, comp, 1.5M 15%, %w 182857 101121 | CB1555 REF
R186 | G2-Q3 Res, comp, factory selected
R187 | G1Q5 Res, comp, 3.30 +5%, Yaw 182279 {01121 | CB33G5 1
R188 | G5-(4 Res, comp, 2.2k 5%, Yw 148049 101121 | CB2225 REF
R18% | H1-R3 Res, comp, 2.2k 5%, Yw 148649 01121 | CR2225 KEF
R191 | G204 Res, comp, 220k +5%, %aw 160937 101121 | CB2245 REF
RI93 | H2-X2 Res, comp, 6.280 £5%, Yw 272831 (01121 | CB62G5 1
R194 Res, comp, 1.6k +5%, 4w 266197 01121. CB1625 REF
R195 Res, comp, 47080 £5%, %w 147983 (01121 | CB4715 2
R1%96 Res, comp, 47082 £5%, %w 147983 101121 1 CB4715 REF
R197 | I3-Q2 Res, comp, 272 £5%, Yaw 160812 j01121 [ CB2705 i
R198 Res, comp, 2.2k £5%, %aw 148049 |01121 § CB2225 REF
St thruf A4-M4 Switch assembly, front, §1 — S10 276406 |89536 | 279406 131
S10
F4-M4 Switch assembiy, rear, S1 — $10 279448 189536 | 279448 1§11
{Figure 5-2)

T102 § B3-03 Transformer, inverter 253583 {89336 253583 111
Vi D5-K4 Tube, Nixie® , 09 readout 266502 189594 | B-57508 41 4
V2 D2-K4 Tube, Nixie®', 0-9 readout 266502  [89594 | B-57508 REF
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| STOCK MFR TOT|REC: USE
REF INDEX DESCRIPTION MFR
DESIG! NO NO PART MO IQTYQTY ICODE
W3 C3-K4 Tube, Nixie@f}()@ readout 266302 835941 B-57508 REF
va | BsK4 Tube, Nixic?0-9 readout 266502 |83504| B-57508 REF
V5 Fi-K4 Tube, polarity indicator 272822 §83594 | B-5856S8T 1 i
A3, | C5-01 Socket, IC, 14 contact 276527 23880 TSA2900-14%W 2
XA4
XAS D1-N2 Socket, IC, 16 contact 276535 238801 TSA2900-16W] 1
XDS2 | E3-L2 Socket, lamp 279372 1895361 279372 1
XV1 D3-L2 Socket, tube 268714 183594 SK207 5
thru
XV5
B3-V1 Cable, guard 279414 | 895361 279414 i
Cover, tube {not illustrated) 279364 | 89536] 279364 1
F5.Y5 Heat sink 186759 189536 186759 1

D Q11 and R2Z are a matched set and must be replaced as a set. For replacement, order Reference-
Amplifier Set, part number 269803.

Q12 and Q52 are a J-FET matched set and must be replaced as a set. For replacement, order part
number 265744,

R29 thru R37 are a matched set and must be replaced as a sei. For replacement, order AC Converter
Resistor Set, part number 257014,

R77,R79, R84, R89, R94 and R98 are 2 matched Ladder Divider Resistor Set, part number
269795. However, the resistors may be replaced individually if model , serial number, full reference
designation and 2ll information stamped on the old resistor are included when ordering a new one.

b R158, R132 and R160 are a matched set and must be replaced as a set. For replacement, order
Input Divider Resistor Set, part number 269787.

R186 is factory selected. For replacement, replace with exact value.

b 63 is factory selected. Not present on some units.
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5-9.

5-16.

SER{AL NUMBER EFFECTIVITY

A Use Code column is provided to identify certain
parts that have been added, deleted, or modified during
production of the Model 8100A. Fach part for which a use
code has been assigned may be identified with a particular
instrument serial number by consulting the Use Code
Effectivity List below. Al parts with no code are used on

all instruments with serial numbers above 123.

UskE
CODE SERIAL NUMBER EFFECTIVITY
.
NONE Model 8100A serial number 123 and on.
A Model 8100A serial numbers 123, 132, 133,
1386, 138, 140, 143-145, 148, 152-158, 160,
164, 166, 171 and on.
B Model 8100A serial numbers 124-131, 134,
135, 137, 139, 141, 142, 148, 147, 149-
151, 157-158, 161-163, 165, 167-170.
C Mode! 8100A serial numbers 123 to ap-
proximately serial number 400,
B Model 8100A approximately serial number

400 and on.

BT100A
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SECTION VI

ACCESSORIES AND OPTIONS

6-1. INTRODUCTION

6-2. This section of the manual contains information
pertaining to the accessories and optjons which are available
for the Model 81004 Digital Multimeter. Accessory infor-
mation consists of a brief description of the accessory and
its specifications. Option information is designated by the
option number, which is printed in the top corner of each
page. Option information includes the field installation
procedure, operating instructions, and list of replaceable
parts.

6-3. ACCESSORIES
64. High Frequency Probe
6-5. The

80-RF) converts the Model 8100A into a high frequency
ac voltmeter. The probe is used for ac voltage

High Frequency Probe (Fluke Model

measurernents of 0.25 volts to 30 volts over a frequency
range of 100 kHz to 500 MHz. The accuracy of measure-
ment is £3% from 100 kHz to 100 MHz and £7% to 500
MHz over a temperature range of +10°C to +30°C. The
probe operates info any dc voltmeter with an input resis-
tance of 10 mepohms +10%. The shielded dual-banana
plug on the probe permits direct connection fo volimeter
input. Additional specifications for the probe are listed
in Figure 6-1.

6-6. High Voitage Probes

6-1. The BOF-5 and 80F-15 Voltage Dividers (Figure
6-2) are designed for use with the Model 8100A Digital
Multimeter, Full-scale input for the Model 80F-5 is 5000
volts de and for the Model 80F-15 is 15,000 volts dc. In
use, the dividers simply plug in to the Model 8100A input
terminals, and high voltage connection is made using the
attached probe.
both dividers.

Figure 6-3 gives the specifications for

6-1



8100A

VOLTAGE RANGE:

RESPONSE:

100 kHz

0.28V to 30V.

Responds 1o peak vaiue
of input. Calibrated to
read rms value of a sine

wave input.

AC to DC TRANSFER ACCURALY:
Loaded with 10 megohm +10%.

+10°¢C 1o +30°%¢C

~107¢C to +40°C

160 MHz 500 MHz
+5% £7%
7% £15%

<43 di at 10 kiz and 700 MHz,

INPUT IMPEDANCE:

MAXIMUM INPUT:

CABLE CONNECTION:

CABLE LENGTH:
WEIGHT:

ACCESSORIES
SUPPLIED:

4 megohms shunted by
2 +0.5 pf.

30 volts res AC, 200
volts DC.

Shielded dual banana plug
Fits all standard 3/4-inch
dual banana connectors,

4 1 {121.9 cm) minimum.
3-% oz net,

Ground Lead

Straight Tip

Hook Tip

High Frequency Adapter

Figure 6-1.

HIGH FREQUENCY PROBE CHARACTERISTICS

6-2.

Figure 6-2. MODEL 80F-5/80F-15 HIGH VOL.TAGE PROBES




8106A

SPECIFICATIONS

PARAMETER

MODEL 80F-5

MODEL 80F-15

Ratio Accuracy

+0.01% of input from
500 to 5000 vdc.

£0.01% of input from
1000 to 15,000 vdc.

Stability of Ratio
ment)

+0.01% per month, £0.06% per vear {recalibrated by internal adjust

Temperature Coefficient

0.001%/°C

Voltage Coefficient

< 20 ppm total from
0 to 5000 vdc

< 20 ppm total from
0 to 15,000 vdc

Division Ratio 1000 : 1§

Maximum Input Voltage 5000 vde 15,000 vdc
Input Impedance 50 M2 100 MO
Operating Temperature Range 0°C to BO°C.
Humidity Range 0 10 80%

Altitude Range

Weight 12 oz,

Operating: 0 to 10,000 fr. Non-operating: 0 to 50,000 ft.

24 oz,

Figure 6-3.

6-8. Switched AC/DC Current Shunts

6-9. The Model A90 Current Shunt {Figure 6-4) enables
the Model 8100A o be used for ac and de¢ current measure-
ments to 10 amperes. The Model A90 is supplied in half-
rack case to match the Model 8100A. The instruments may
be conveniently mounted together in a 19-inch rack, with
the Model A9G output terminals adjacent to the Model
8100A input terminals. The Model A90 provides six full-
scale ranges as follows: 0.1, 1, 10, 100, and 1000 milliamps
and 10 amperes (ac or d¢). Full-scale input on any Model
A90 range provides 100 millivolts de¢ to the input of the
Model 8100A.

6-10. Front Panel Dust Cover

611, The vacuum-formed dust cover (Figure 6-5) at-
taches to the front of the Model §100A. It prevents accu-
mulation of dust on the {ront panel when the instrument
is not in use and it affords added protection for the instru-
ment when it is in transit. The Fluke number for the dust
cover is 252205,

6-12. Rack Mount Kits

6-13.  There are two rack mount kits available for the
Model 8100A. One kit (No. 243287) allows two Model

VOLTAGE DIVIDER SPECIFICATIONS

Figure 6-4. MODEL A90 CURRENT SHUNT

8100A multimeters to be mounted side-by-side in a stand-
ard 19 inch rack, as shown in Figure 6-6. The two instru-
ments are connected together at the center of the rack by '
two number 10 machine screws (not supplied). Holes for
these screws are located in the front casting and are acces-
sible after removing the decal at the side of the casting.
The rack ears fasten to the front casting at either side, and
are each held in place by two existing screws located under
the decal. The second kit (No. 256394) supplies the hard-
ware necessary to mount one Model 8100A in the center
of the rack. In this case the rack ears are proportionaily
longer to permit center mounting.

6-3



8100A

it may be purchased separately and installed at a later time.
The kit consists of a battery, a ballast lamp, two resistors,
three diodes, a charge indication meter and associated hard-
ware. The following paragraphs give the field installation
procedure, operating instructions, and Hst of replaceable
parts for the battery option.

6-17. Instailation Procedure
a. Disconnect the instrument from the line.

b. Remove the top and bottom dust covers, the nar-
row {rim strips just above and below the readout
tubes, and the top and bottom guard chassis; use
the procedure given in Section IV, paragraph 4.9
of the manual.

c. Instail and sclder the 2 chm and 11.5k resistors
on the PCB at the locations shown in Figure 6-7.

CAUTION

Use 2 40-wati soldering iron and non-corrosive
soider on all connections.

d. Instail and solder the three diodes on the PCB at
the locations shown in Figure 6-7. Be sure that
the diodes are oriented according to the anode-
cathode markings that are etched on the PCB.

Figure 8-5. FRONT PANEL DUST COVER

e. Install and solder the ballast lamp on the PCB at

6-14. OPTION INFORMATION the location shown in Figure 6-7. Three solder

connections are required: The anchor lug on the

6-15. Introduction component side of the PCB should be soldered to

the side of the lamp base once the famp is in posi-

6-16.  The rechargeable battery pack (Option-01) may be tion, and the two lamp terminals should be sol-
factory installed when the instrument is first purchased or dered from the underneath side of the PCB.

Figure 6-6. RACK MOUNT KIT.
8-4
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R183 D511 R182 CR32

11.5K 24 VOLT LAMP 282 CR34 CR33

PCB {Rear)

0ja0t—

GUARD

CHASSIS

' CONNECTING
- - WIRE

BATTERY TERMINALS

Figure 6-7. COMPONENT LOCATIONS FOR MODEL 8100A BATTERY OPTION INSTALLATION

Refer to Figure 6-8 and install the meter by per-
forming the following steps:

1. Remove the nut and washer which fasten the
black tube cover to the inside of the front

Orient the battery pack so the battery leads pass
through the grommeted hole in the side of the
guard chassis.

panel assembly near the INPUT terminals.

2. Bend the meter portion of the cover away
from the panel far enough to aliow the meter
to be placed inside the cover, with the meter
face in position against the panel.

3. Fasten the cover in place by replacing the
nut and washer.

4. Bend the meter lugs so they are parallel with
the PCB.

5. Using a length of the tinned copper wire,
connect and solder the left meter lug (viewed
from rear) to the hole in the PCB which is
located just below the lug (see Figure 6-8).
In like manner, connect and solder the right
meter lug to the right-hand hole.

Install the battery pack on the underneath side of

PULL METER
SUPPORT AWAY
FROM FRONT
PANEL AND
INSERT METER

FRONT
PANEZL

-

-

REMOVE TRAN-
SISTOR FROM
ITS SOCKET
BEFORE

INSTALLING
METER

METER

the top guard chassis, using the battery pack
holder and the six machine screws (Figure 6-9).

Figure 6-8.

BATTERY OPTION METER
INSTALLATION,

65



8100A

/—— GUARD CHASBSIS

BATTERY
/_ PACK
/ " HOLDER

e

POSITION
BATTERY

, 50 THAT

! LEADS ARE
CLOSE TC

=

GUARD
CHASSIS

W/J

h. Replace the top puard chassis and connect the
battery leads to the battery connector pins at the
right-rear of the PCB as shown Figure 6-7.

i. Replace the bottom guard chassis and top and bot-
tom dust covers.

6-18. Operating instructions

6-15. The battery supplies power to the instrument
whenever the instrument is disconnected from the line.
The front panel meter monitors the charge condition of
the batteries during battery operation. During line opera-
tion, while the batteries are charging, the meter indicates
LINE OPR {fullscale). When fully charged, the batteries
will provide 8 hours of continuous operation before re-
charging is necessary. When fully discharged, the batteries
will require a maximum of 10 hours to fully charge.

6-20.  The ballast lamp provides constant current charge

Figure 6-9. BATTERY INSTALLATION even though line and battery levels may vary.
8-21. LIST OF REPLACEABLE PARTS
REF UINDEX STOCK MFR TOTIREC] USE
DESCRIPTION MFR
IDESIGI NO NO PART NO OTYKITYICODE
DIGITAL MULTIMETER —
BATTERY OPTION* 8100A-01
BT1 Battery Pack 269837 89536 | 269837 1
M1 Meter, 0-1 ma (See Figure 5-1) 266494 89536 | 266494 1
XBT1 Holder, battery pack 269712 895361 269712 1
Add the following components to the
Printed Circuif Assembly (Al):
CR32 {ES-Z3 Diode, silicon, 1 amp, 600 piv 112383 052771 1N4822 2
(See Figure 5-3)
CR33 |E5-Z2 Diode, silicon, 1 amp, 600 piv 112383 05277 | 1N482Z2 REF
(See Figure 5-3)
CR34 |F5-Z2 Diode, silicon, 1 amp, 100 piv 16111 05277 | 1N4817 1
(See Figure 5-3)
DSI1 IG3-AA3 Lamp, incandescent, 24y 218354 08866 1 1252 1 2
{See Figure 5-3)
R182 [F5-Z3 Res, comp, 28 +5%, aw 218735 01121 | EB20GS 1
(See Figure 5-3)
R183 [I3-AA3 Res, met flm, 11.5k +1%, /8w 267138 91637 |Type MFF 1/8 1
(See Figure 5-3)
¥ Option Kit, part number 268886, includes the following components. Instructions for kit installation are given in preceeding text.
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80-RF

ACCESSORY INFORMATION

MODEL 80-RF HIGH FREQUENCY PROBE

6-1. INTRODUCTION

62. The Model 80-RF High Frequency Probe allows
measurements over a frequency range of 100 kHz to 500
MHz from 0.25 to 30 volts when using FLUKE voltmeters
having an input impedance of 1€ megohms £10%. The
accuracy of measurement is £5% from 100 kHz to 100 MHz
and +7% to 500 MHz. The probe operates into any dc
voltmeter having an input impedance of 10 megohms +10%.
A shielded dual-banana plug on the probe permits direct
connection to the volimeter input.

6-3. SPECIFICATIONS |
6-4, Electrical

VOLTAGE 0.25V to 30V

RESPONSE: Responds to peak value
of input, Calibrated to.
read rms value of a sine

wave input,

AC TO DC TRANSFER ACCURACY:
{.oaded with 10 megohms +10%.

100 KHz — 100 MHz | 100 MHz — 500 MMz

+10°C to +30°C +5% £7%

~10%C to +40°C +7% +15%

<+3 db at 10 kHz and 700 MHz.

INPUT IMPEDANCE: 4 megohms shunted by

2 +0.5 pf.
MA XIMUM INPUT: 30 volts rms AC, 200
volts DC. -

6-5. General

CABLE CONNECTIONS: Shielded dual banana plug
Fits atl standard 3/4-inch
dual banana connectors,

CABLE LENGTH: 4 £1{121.9 cm) minimum,

WEIGHT: 3-% 0z. net.

ACCESSORIES
SUPPLIED

Ground Lead

Straight Tip

Hook Tip

High Freguency Adapter

6-6. OPERATING INSTRUCTIONS

6-7. Connect the shielded dual banana plug directly to
the voltmeter input terminals, GND to COMMON or LO,
Affix the appropriate probe tip to the probe body, then
connect the probe to the high frequency circuit under
test. When using the Straight or Hook Tip the ground clip
must be connected to the fest circuit. When using the high
frequency adaptor with appropriate 50 ohm connectors,
the ground clip is not required.

6-8. The Straight Tip or Hook Tip supplied with the
probe can be used for measurements up to 100 MHz, For
measurements above 100 MHz the High Frequency Adapter
allows connections to 50 ohm terminations. Ensure that
the probe is used in conjunction with de voltmeters having
10 M2 £10% input impedance to meet its specifications.

6-9.  The maximum input to the probe is 30 volts rms
ac, or 200 volts dc. These factors may be used in combina-
tion so that an ac signal may be measured riding on a dc
voltage of up to 200 volts. However, it must be noted that
if ac superimposed on dc is being measured, the dc level
must not be changed by more than 200 volts or the result-
ing transient is apt to damage the diodes inside the probe,
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6-10. THEORY OF GPERATION

6-11.  Figure 6-1 contains a schematic diagram of the
probe. €1l is a dc blocking capacitor, CR1 is used as a
detector, and R1, R3, CR2, R2, and Rin form a divider
network. C1, charging through CR1 during the negative
half cycle of the input produces a positive dc voltage at
the CRE-R1 junction which equals the negative peak value
of the input signal. The divider network reduces this to
the rms value of the input. It can be seen that the probe
must be operated into a 10 M2 load in order to maintain
the proper division ratio.

6-12. CR2 provides compensation for the non-linearity
of the detector. R3 is a selected part having a value of
50 k& to 100 k&2, as required for proper divider action.

6-13. MAINTENANCE
6-14. Performance Checks

6-15.  The following checks verify the probe AC to DC
Transfer accuracy.

6-16. LOW FREQUENCY RESPONSE. Connect equip-
ment as shown in Figure 6-2, and perform the following
steps.

a.  With equipment as shown in connection “A”
adjust the ac signal source for an output of
3.000 volts rms at 100 kHz as measured on
the DVM.

b.  In conneciion “B” with the DVM set to mea-

ot .y . sure dc, observe a probe output of 3.15 o
100pf 825K  (selectad) 2.85 volts.
< O --5
INPUT CR2 j8 . ¢.  Placing cables back in connection “A”, de-
R s :: 108 crease the ac signal source by 10db (0.95
3.32M : volts).
- d.  Moving back to connection “B”, cbserve a
. voltmeter indication of between 1.00 and
Figure 6-1. SCHEMATIC 0.90 volts (10 db down from 3 volis).
1 AC SIGNAL DVM
SOURCE
iz o i

| F

| i

: F

I ¥

E]

E 1

‘ i

1 i

i |

| I

| i

1 |

| :

: CONNECTION ""A™ - }

i 50 OHM -~ - Bl -1

! FEED THRU // f

"""—»——-‘::\ |

\\ 80- RF §|

\;\ BNC ADAPTER

)

CONNECTION "'g8”

“Figure 6-2. LOW FREQUENCY RESPONSE CHECK
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AC SIGNAL
SGURCE DVM
; POWER
{ METER
E
H
3
i
H
£
i
H
H
H
i
;’ PROBE y
a 80-RF
; GENERAL RADIO
i TYPE 874
TO
! ’ TYPE N FEMALE
S P - R e — A
GENERAL RADIO 60 OHM TEE =
TYPE 874 THERMISTOR
70 MOUNT
TYPE N MALE
Figure 6-3. HIGH FREQUENCY RESPONSE CHECK
e. In connection “A”, decrease the ac signal ¢.  Repeat the above for frequencies of 200

source an additional 10 db (to 0.3 voits)
as indicated by the voltmeter in its ac func-
tion. 6-18. Calibration

MHz, 300 MYz, 400 Mz, and 480 MHz.

f Back to “B”, observe a voltmeter reading of 6-19.  Should the 80-RF require recalibration, perform
315 to 285 vde. the following steps:

Return the ac signal source back to 3.000
vrms.

Repeat steps a through g with frequencies of

Perform steps a and b in paragraph 6-16,
with a frequency of 1 MHz.

Observe the dc volimeter indication; a read- |

500 kHz, 1 MHz, and 10 MHz. ing below 3 volts calls for a decrease in the
value of R3, a reading above 3 volts calls for
an increase in R3. Resistor R3 should be a
1/8 W metal film type. In a probe that is
working properly, a 30 kQ change in R3

will produce about a 1% reading deviation.

6-17. HIGH FREQUENCY RESPONSE. Connect equip-
ment to the 80-RF probe as shown in Figure 6-3, and per-
form the following steps:

a.  Set the ac signal source ot 100 MHz with an

output level of 10 milliwatts as indicated on 6-20. Cleaning
the power meter. Ensure that the ac signal
source has stabilized at 10 millivolts output. 6-21.  The Model 80-RF requires a minimum amount of
cleaning. Accumulation of dust or dirt particles beiween
b.  Observe that the volimeter indication is be- the output terminals of the Model 80-RF can be removed
tween 0.757 and 0.657 volts. (0.707 volis using clean dry pressurized air. Stubborn particles can be
corresponds to 10 milliwatts in 50 ohms). removed following an application of isopropy! aicohol.
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ACCESSORY INFORMATION

MODEL A90 CURRENT SHUNT

g6-1. INTRODUCTION

6-2. The Model A90 Current Shunt is designed for use
with any high-impedance ac or de voltmeter capable of
accurately measuring 100 millivolts.  Six Fluke precision
wire wound and strip resistors provide a 100 miltivolt full-
scale output for each of six pushbutton current ranges:
0.1, 1, 10, 100, and 1000 milliamperes and 10 amperes

gRte

(ac or dc). Basic accuracy is specified over a frequency
range of dc to 4 kHz for the 10 ampere range and dc to
10 kHz for the milliampere ranges.

6-3. The instrument is supplied in half-rack case so
that it may be conveniently mounted side-by-side with
other half-rack instruments in a standard 19-inch racks A
carrying handle detents into custom non-marring feet and
serves as a titt-up bail for bench use.

Figure 6-1. MODEL A30 CURRENT SHUNT

6-1
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Table 6-1. ACCURACY OF A90 (1 year, 16°C - 35°C}

RATED E SHUNT “OUTPUTY “GUTPUT" ACCURACY AS
CURRENT BURDEN ] AT RATED % OF CURRENT INPUT

RANGE {(APPROX.) CURRENTY DC ONLY DCTO 10 KHZ AC

0.1ma 100 mv 1 k&2 100 mv £0.1% £0.1%
*0.1 ma 100 mv 1k 100 mv +0.0% +0.0%

—0.2% —0.2%

1.0 ma 100 mv 10002 100 mv £0.1% £0.1%

10 ma 100 mv 100 . 160 mv +0.1% +0.1%

160 ma 102 mv 160 100 mv - +0.1% +0.1%

1A 120 mv (L 9 100 mv +0.1% 10.2%

T0A 300 mv 0.0182 100 mv +0.2% 10.3% (to 4 kHz}

* With 1 M Input R Voltmeter,

When Input R is =10 ME2, use non-asterisked 0.1 ma specification.

ASO “INPUT” Posts

ASS "OUTPUT” Posts

O

“BURDEN"

D j{sﬁum R

O

“OUTPUT"”

Simplified diagram Hlustrating terms used in table.

6-4. SPECIFICATIONS
6-b, Electrical

RANGE
0.1, 1, 10, 100, and 1000 milliamps and 10 amperes.

ACCURACY

Table 6-1 gives accuracy specifications for the Model A90
only. Total current measurement accuracy is also dependent
on the accuracy and input impedance of the voltmeter
being used,

SENSITIVITY
100 millivolts full scale.

OVERLOAD
Model A90 will not be damaged by 100% overload on each
range below 10 amperes or by 50% overload on the 10
ampere range.

§-2

6-6. Mechanical

CURRENT SELECTION
Pushbutton, each range.

CONNECTORS
Positive (+) and negative (~) INPUT and OUTPUT binding
posts with separate input posts for 10 ampere range.

DIMENSIONS
The Model AS0 outline drawing is shown in Figure 6-2.

RACK MOUNTING KITS (OPTIONAL)

MEE-7014:  Side-by-side Half-rack Mounting Kit
MEE-7006:  Center Rack Mounting Kit
MEE-7013:  Left or right of center Mounting Kit.

6-7. AUXILIARY ELECTRICAL SPECIFI-
CATIONS

6-8. Tables 6-2 through 6-6 provide accuracy specifi-
cations for the Model A90 when used with Fluke Models
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Figure 6-2. MODEL AS0 OUTLINE DRAWING

Table 6-2. AS0/8100A ACCURACY. 30 days, @ 23°C £59¢C,

DC ACCURACY
CURRENT RANGE SPECIFICATION

0.1 ma £(0.12% of current input + 0.1 ua}

1.0 ma £{0.12% of current input + 1.0 ua)

10 ma 40.12% of current input + 10 ua)

100 ma £{0.12% of current input + 0.1 ma)

1A £{0.12% of current input + 1,0 ma}

10A +£{0.22% of current input + 10 ma)

AC ACCURACY
CURRENT RANGE _ 30 Hz - B0 Hz 50 Hz — 10 kHz
0..1 ma +{0.5% of current input + 1.0 ua) +H0.2% of current input + 0.5 ua)
~{0.7% of current input + 1.0 ua) —{02.4% of current input + 0.5 ua)
1.0ma +{0.6% of current input + 10 ua) _ +{0.3% of current input + 5.0 ua)
10 ma ' £(0.6% of current input + 0.1 ma) +{0.3% of current input + 50 ua)
100 ma +{0.6% of current input + 1.0 ma) £{0.3% of current input + 0.5 ma)
1A +{0.7% of current input + 10 ma) £(0.4% of current input + 5.0 ma}
10A +{0.8% of current input + 100 ma) +{0.5% of current input + 50 ma}™
- *10A specified 10 4 kiHz only.
For: DC CURRENT AC CURRENT
Ve = VS Ve = 1y
Vdfs = +.1000 Vg = .1000
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Table 6-3. ASG/8300A ACCURACY

DC CURRENT ACCURACY

MEASUREMENTS WITHOUT MV/OHMS OPTION INSTALLED

CURRENT RANGE 24 hr @ 23°C £.1°C 80 days ® 23°C £5°C
0.1 ma +{0.1% of current input + 0.1 ua} £10.11% of current input + 0.3 ua}
1.0ma +10.1% of current input + 1,0 ua) £{0.11% of current input + 3.0 ua)
10 ma +{0.1% of current input + 10 ua) %{0.11% of current input + 30 ua}
100 ma £(0.1% of current input + 0.1 ma} 1{0.11% of current input + 0.3 ma)
1A £{0.1% of current input + 1.0 ma} +{0.11% of current input + 3.0 ma)
10A +{0.2% of current input + 10 ma) £{0.21% of current input + 30 ma)
Ve = 10 VDC
Vi = 0.1000 {Readout also will display “DC +" or "DC —""}.

MEASUREMENTS WITH MV/OHMS OPTION {8300A-02) INSTALLED

CURRENT RANGE 90 days @ 23°C +5°C
0.1 ma +£{0.11% of current input + Q.01 ua)
1.0ma +£(0.11% of current input + 0.1 ua)
10 ma _ +{0.11% of current input + 1.0 ua)
100 ma _ £{0,11% of current input + 10 ua)
1A _ 440.11% of current input + 0.1 ma}
10A £10.21% of current input + 1.0 ma}
V, = 100MV {0.1v) o
Vdfs = 100.000 {Readout will also display MV DC + or MV DC—}
AC CURRENT ACCURACY

MEASUREMENTS WITH AC OPTION 8300A-01 INSTALLED
90 days @ 23°C 159C using AC Zero control periodicaliy.

CURRENT RANGE 30 Hz - 50 Hz B0 Hz - 10 kHz
0.1ma +{0.5% of current input + 0.05 ua) +{0.1% of current input + 0.05 ua)
~{(3.7% of current input + 0.05 ua) —{0.3% of current input + 0,05 ua)

1.0 ma +{0.6% of current input + 0.5 ua) £{0.2% of current input + 0.5 ua)
10 ma +{0.6% of current input + 5.0 ua) +£{0.2% of current input + 5.0 ua)
100 ma +{0.6% of current input + 50 ua} £(0.2% of current input + B0 ua}
1A £{0.7% of current input + 0.5 ma) +{0.3% of current input + 0.5 ma)
10A 1{0.8% of current input + 5.0 ma) +£{0.4% of current input + 5.0 ma)™

V, = 1VAC

Vs = 10000 {Readout wilt also display "AC")

*10A specified 10 4 kHz oniy.

6-4




ASQ

Table 6-4, A90/9500A SPECIFICATIONS

ACCURACY WHEN UNKNOWN CURRENT 1S 20% OR MORE OF A90 CURRENT RANGE. (23°C +10¢)

CURRENT RANGE

20 Hz — B0 Hz

50 Hz — 10 kHz

0.1 ma

1.0ma
10 ma
100 ma
1A
TOA

+{0.3% of current input + 0.02 ua)
~{0.5% of current input + 0.02 ua)

£{0.4% of current input + 0.2 ua)
£(0.4% of current input + 2.0 ga)
+{0.,4% of current input + 20 ua)

+{0.5% of current Enput + 0.2 ma)
+{0.6% of current input + 2.0 ma)

+0.05% of current input + 0.015 ua}
—(0.25% of current input + 0,015 ua)

£(0.15% of current input + 0,15 ua)
£{0.15% of current input + 1.5 ua}
+{0.15% of current input + 15 ua)
+{0.25% of current input + 0.15 ma)
+(0.35% of current input + 1.5 ma)*

ACCURACY WHEN UNKNOWN CURRENT IS BETWEEN 10% AND 20% OF A90 CURRENT RANGE.

A90 INPUT % OF INPUT ABSOLUTE ACCURACY 20 Hz — 50 Hz @ 239C +19C EOR
(% OF A90 CURRENT RANGE
CURRENT 0.1 ma
RANGE) + - 1 ma — 100 ma 1A 10A
10-11% 0.53% 0.73% + 0.63% +0.73% +0.83%
12-14% 0.50% 0.70% + 0.60% +0.70% . +0.80%
15.17% 0.47% 0.67% + 0.57% +0.57% +0.77%
18-20% 0.44% 0.64% + 0.54% +0.64% +0.74%
A90 INPUT % OF INPUT ABSOLUTE ACCURACY 50 Hz — 10 kHz ©239C +19C FOR
(% OF AB0 CURRENT RANGE
CURRENT 0.1 ma
RANGE } + — 1 ma — 100 ma 1A 10A%
10-11% 0.23% 0.43% +0.33% +0.43% +0.53%
12-14% 0.20% 0.40% £0.30% +0,40% +0.50%
16-17% 0.17% 0.37% +0.27% +0.37% +0.47%
18-20% 0.13% 0.33% +0.23% +0.33% +0.43%
Ve = Ve
Vg = 10000
TC = 0.005% of current input/°C 20 Hz —50 Hz

0.004% of current input/©C 50 Hz — 10 kHz

*10A is specified to 4 kHz only,

8100A, 83004, 9500A, 891 A, §93A, and 931B. Table 6-7
gives Vy and Vfs for each of the voltmeters listed in the

tables in addition to various other Fluke voltmeters, where.

Ve =
and Vi =

Voltage range to be used on the voltmeter
Nominal voltmeter reading with full-scale
current in A90 shunt.

6-9, INSTALLATION

6-10.  There are three rack-mount kits available, at addit-
ional cost, for use with the Model AS0. Kit MEE-7014
allows the Model A90 to be mounted side-by-side with
another halfrack instrument in a standard 19-inch rack.
Kit MEE-7006 supplies hardware necessary fto mount the

6-5
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Table 6-5. AS0/83TA AND B93A ACCURACY (Sheet 1 of 2)

WITH 891A AND 893A — DC ACCURACY

CURRENT RANGE

@ 23°C +£29C

@ 159C -35°C

0.1 ma £{0.11% of current input + 0.02 ua) +10.12% of current input + 0.02 ua)
1.0 ma +{ 0.11% of current input + 0.2 ua) +{0.12% of current input + 0.2 ua}
10 ma +{ 0.11% of current input + 2.0 ua} +{0.12% of current input + 2.0 ua)
100 ma +{ 0.11% of current input + 20 ua) +{0.12% of current input + 20 ua)
1A 4{ 0.11% of current input + 0.2 ma) £(0.12% of current input + 0.2 ma)
10A £{0.21% of current input + 2.0 ma) +(0.22% of current input + 2.0 ma)

V, = tv

Vdfs = 0.10000

WITH 893A — AC ACCURACY

@ 239C +29C
CURRENT RANGE 50 Hz — 10 kHz

0.1 ma +(0.05% of current input + 0.025 ua)

—{0,25% of current input + 0.025 ua}
1.0 ma £{0.15% of current input + 0.25 ua)
10 ma £{0.16% of current input + 2.5 uaj
100 ma +{0.15% of current input + 25 ua)
1A ' . +{0.25% of current input + 0.25 ma}
10A ' . _ +{0.35% of current input+ 2.5 mal®

WITH 833A —~ AC ACCURACY

@ 15°C -35%¢C
CURRENT RANGE 5Hz -~ 10Hz 10 Hz — 20 Hz

0.1 ma +(1.0% of current input + 0.25 ua} +(0.6% of current input + 0.1 ua)

—{1.2% of current input + 0,25 ua) ~{0.7% of current input + 0.1 ya)
1.0ma :t(i.?% of current input + 2.5 ua} £{0.6% of current input + 1.0 ua)
10 ma £(1.1% of current input + 25 ua) +(0.6% of current input + 10 ua}
100 ma 4+11.1% of current input + 0.25 ua) +(0.6% of current input + 0.1 ma)
1A +{1.2% of current input + 2.5 ma) £(0.7% of current input + 1.0 ma)
10A +{1.3% of curren.t input + 25 ma} +{0.8% of current input + 10 ma)

893A -~ AC ACCURACY

@ 15°C —-359C.
CURRENT RANGE 20Hz -~ B0 Hz 50 Hz — 10 kHz

O0.1ma +{0.15% of current input + 0.025 ua) +0.1% of current input + 0,075 ua)

—{0.36% of eurrent input + 0,025 ua} —{0.3% of current input + 0.025 ua)
1.0 ma +{0.25% of current input + 0.25 ua) +{0.2% of current input + 0.25 ua)
10 ma £(0.25% of current input + 2.5 ua} +{0.2% of current input + 2.5 ua)
100 ma £{0.25% of current input + 25 ual +10.2% of current input + 25 ua}
1A © +{0.35% of current input + 0.25 ma} +{0.3% of current input + 0.25 maj
10A +(0.45% of current input + 2.5 ma) 440.4% of current input + 2.5 ma}”™

6-6
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Table 6-5. AS0/821A AND 833A ACCURACY (Sheet 2 of 2)

\4

v {AC or DC)
(.10000

F
Vfs

#t

*10A is specified to 4 kHz only,

Table 6-6. A80/931B SPECIFICATIONS

ACCURACY WHEN UNKNOWN CURRENT IS 10% OR MORE OF A20 CURRENT RANGE
% OF INPUT ABSOLUTE ACCURACY SPECIFICATIONS
CURRENT RANGE 2Hz —~ 3 Hz JHz—-5Hz" 5Hz — 30 Hz 30 Hz — 10 kHz
0.1 ma +1.0% +0.5% +0.2% +{0.05% of current input + 5 na)
—1.2% —-0.7% —0.4% - —{0.25% of current input + b na)
1.0ma £1.1% +0.6% +0.3% +(0.15% of current input + 50 na)
10 ma £1.9% +0.6% +0.3% +{0.15% of current input + 0.5 ua)
100 ma +1.1% £0.6% +0.3% £(0.15% of current input + 5 ua}
1A £1.2% +0.7% +0.4% £{0.25% of current input + 50 ua)
T0A +1.3% +0.8% +0.5% +{0.35% of current input + 0.5 ma)*
TC= +0.1%/°C +0.05%/°C +0.025%/°C | £0.0025%/°C
Ve = 100MV
Vggs = 100.000
"10A is specified to 4 kHz only,

Table 67. "V, AND “Vyrs” FOR VOLTMETERS OF TABLES 6-2 THROUGH 66

VOLTMETER ", “Vygs”

8300A (Without MV/Ohms) ' _ 10v 010
8100A, 871A, 873A, 881A, 883A, 885A, 887A, BA1A, 893A : tv 100
801, 803, 801B, 803B, 803D, 821A, 823A, 825A 0.bv 100
9500A, 810A 0.1v 100
8300A (With MV/Ohms), 931A, 831B 100 MV 100.0

Vy = - Voltage range to be used on the voitmeter. :

Vafs = Nominal voltmeter reading with full-scale current in A0 shunt.

instrument in the center of the rack. Kit MEE-7013 supplies 8-13. Eguipment Connections
two different sized rack ears so that the instrument can be

mounted to the left or to the right of rack ceater. 6-14. It is recommended that the Model A90 always be
used i the “LO” lead as shown in Figure 6-4A. When used in

6-11. OPERATING iNSTRUCTIONS the “HI” lead, as shown in Figure 64B, the distributed ca-
_ pacitance, Cpsy, loads the source, When connected in the

6-12. A description of Model A90 conirols and terminals “HI” lead, the voltmeter guard should either be connected

as shown or else the voltmeter should be battery operated.
5-7

is given in Figure 6-3.
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B INPUT TERMINALS B
FOR CONNECTION TS
CURRENT SOURCE
{0 TO 1000 A RANGE)

B8 INPUT TERMIMALS
FOR CONNECTION
TO CURRENT SOURCE
{0 TO 104 RANGE)

SIX PUSHBUTTON SWITCHES SELECT FULL-
SCALE WNPUT RANGE FOR CURRENT MEA-
SUREMENT. SWITCHES ARE MECHAMICALLY
INTERLOCKED SO THAT ONLY ONE RANGE
AT A Tl CAN BE CALLED

OUTPUT TEAMINALS
FOR CONNECTION
TO VOLTMETER

Figure 6-3. MODEL ABG CONTROLS AND TERMINALS.

0-15. At high ac currents, performange of the AS0 may

depend upon the manger in which the current leads are
connected to the input binding posts. Optimum perform.
ance is obtained when the input corrent leads are twisted.

B-16. Voitmeter Impedance

6-17. The input impedance of the voltmeter which is
used with the Model A90Q is significant with regard to total
measurement accuracy. As indicated in the specifications,
Modet A90 measurement accuracy is derated for voltmeters
having finite input impedance. As the voltmeter input
capacity increases, the Model AS0 response rolis off at the
high end; and as the voltmeter input resistance decreases,
the response shifts downward, resulting in negative measure-
ment errors.

8-8

8-18. Combining Model AS0 And Voltmeter
Specifications

6-19.  Combined specifications for the A90 when used
with.various Fiuke volimeters is given in Tables 6-2 through
6-6, When the A%0 is used with cther volimeters, the
following information may be used to combine specili-
cations.

620, Equation | (Figure -3} is used to combine ASD
and voltmeter specifications for overall accuracy. The “W”
term is teken from Table 6-1, and the “X7, “Y" and “Z7
terms are taken from voltmeter specifications (data sheets).
All Fiuke voltmeter specifications, except the Model 910A,
contain the “X” term; they usually list the “Y™ term and
occasionally the “Z” term. Model 910A accuracy specifi-



AQG

>
(o

A90Q VOLTMETER . ASO VOLTMETER

RLoaD anps : RLoaD -
MWV o O HI AAA- ou
I . O Lo . —/—‘;—( ( ) | — O LD
EARTH GROUND (ID GUARD
1
Guard must be connected as shown _mjl__,

or voltmeter must be battery operated 7T~ CoisT
to prevent errors due to CoisT

Figure 6-4. EQUIPMENT CONNECTIONS FOR CURRENT MEASUREMENT.

EQUATION 1. COMBINING A-20 SPECIFICATION WITH VOLTMETER SPECIFICATION.

EXAMPLE 1:  Accuracy using 10 ma DC A-90 range with 891A.

+ [ 0.11% of current input 4 0.02% of current range ]

* [O.H%ofcurren‘cinput + 2 ua ]

A-90 Specification Voltmeter Specification
{from Table 6-1} : (from Voltmeter Data Sheet)
I t 1 ) H

£ P W% . N E X i % of input + Y 5 % of range + E Z 4w )
_ !
Vr=  Lowest voltmeter range
that will measure 100 MV

= + [ { W+ X} %ofeurrent input + Y x| Y £ } % of current range}

0.1 10000

A-90 Specification . 891A Specification
{from Table 6-1} - {from 821A Data Sheet)
i i ]
101 i% £ (1 001 i % of input +Eo.003 | %ofrange + | 10 iuv}
_ P o
Ve = 10 I
(891A’s v DC Range) .
= + [ 0.1 + 001} % of current input + 1.9 x{ 0.001 + w—lEL) % of current range]
K 10,000

Figure 6-5. EQUATION 1 — COMBINING A90 AND VOLTMETER SPECIFICATIONS (Sheet 1 of 2}

6-9
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Positive Limit of Error

A-80 Specification

EXAMPLE 2: Accuracy using 0.1 ma AC A-80 range with 873A at 1 kMz.
Model 873A has 1 megohmm input impedance in its AC mode so separate accuracy statements are required for
positive and negative limits of error for measurements made on the A-80's 0.1 ma range.

873A Specification

= + [ 0.2% of current input +

MNegative Limit of Error

= - [(OQ + 0.2) % of current input +

= e [0.4% of current input +

] |
+ 100! % £ 102 %ofinput  + | 25 |
|
V' is BI3As No "Y' Term
tv AC Range —1 tn Spec.
= +[€D.0 + 0.2} %ofcurrentinput + — x { O + 25 ) % of current range:l
0.1 10000

0.025% of current range J

0.025% of current range ]

0.025% of current range. } :

-

Figure 6-5. EQUATION 1 — COMBINING AS0 AND VOLTMETER SPECIFICATIONS (Sheet 2 of 2)

cation consists of “Y™ term only. If “X”,*Y™, or “Z” do
not appear in a volimeter accuracy specification, it should
Be treated as a zero in Equation 1. The voltmeter must be
used on the lowest range that can measure 100 millivolts.
This range is assigned the symbol *V,” in Equation |. V;
is always stated as volts, i.e., 100 millivoit range equals 0.1
volts for 'V .

6-21.  Equation 2 (Figure 6-6) may be used to convert
the voltmeter voltage reading to current.

6-22. THEORY OF OPERATION

6-23.  The schematic diagram of the Model A90 is located
at the back of the manual. In the milliampere ranges,
current is directed through the appropriate shunt resistor
by switches S1A through S5A, and the corresponding out-
put voltage is connecied to the output terminals through
switches S1 through S5, decks B and C. In 10 ampere
range, the input current is applied directly to the shunt
resistor, and the output voltage is connected to the output
terminals through switch 86.

6-24.  All shunt resistors are four-tezminal shunts or are
cornected in a four-terminal switching arrangement so that
lead resistance does not affect measurermnent accuracy.

6-10

6-25. MAINTENANCE

6-26.  The following paragraphs contain instructicns for
cleaning and calibrating the Model A90.

6-27. Cleaning

6-28.  The instrument should be cleaned periodically to

‘remove dust, gresse, and other contaminationr. The follow-

ing procedure should be adhered to when cleaning the
instrument:

a. Remove loose contamination with low-pressure,
clean, dry air.

b. Clean front panel and exterior surfaces with
anhydrous ethyl alcohol or a soft cloth dampened
in a mild solution of detergent and water,

CAUTION!

Do not use aromatic hydrocarbons or chlorin-
ated solvents on the front panel, because they
will react with the Lexan binding posts.
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e

Vg = .0843 {Voltmeter reading}
Vits = L1000 (From Tabie 6-7)
0643
A . = P
nswer 1y 10 ma x 060

by = Iy X Va
Vs
Where: e = magnitude of unknown current in units of AG0 “"RANGE" used. ({i.e. ma or amps}.
[, =  A90 Rated Current “RANGE".
Vg = Voltmeter reading,
Vg = Nominal Voltmeter reading with rated current flowing in A90. "V g and V" are
tabulated in Table 6-7 for each voltmeter Hsted in Tables 6-2 through 6-6. Note that
"V gts" multiplies or divides V4" by powers of 10 so it is simple to manipulate.
EGUATION 2. CONVERTING VOLTAGE READINGS TO CURRENT
Example: An B100A reads =.0643 when used with an ASQ in the 10 ma range. What current is flowing?

10 ma {AB0 "‘Rated Current Range"’}

= 6.43 ma

Figure 6-6. Equation 2 — CONVERTING VOLTAGE READINGS TO CURRENT

6-25. Test Equipment

6-30.  Test equipment required for calibration and testing
of the Model A90 is shown in Table 6-8, If the recom-
mended equipment is not available, other equivalent equip-
ment may be used.

Table 6-8. LIST OF TEST EQUIPMENT

NAME RECOMMENDED EQUIPMENT

Constant Current Fluke Model 382A

Source

DC Differential Fluke Model 895A or 885A

Volimeter

Low-Thermal
Leads

4. Terminal Fluke Modet 8300A with
Ohmmeter Option -02

6-31. Calibration

6-32.  PRELIMINARY CHECKS. Make the resistance
checks shown in Table 6.9. Values are approximate since
check is intended to show only gross errors, such as de-
fective or open resistors.

6-33. .1 MA AND 1 MA RANGE CHECKS. Connect
the ohmmeter and AS0, as shown in Figure 6-7, for 4-
terminal resistance measurements, and perform the following
steps:

a. Set the A90 to the .1 MA range. The ohmmeter
should indicate between 1.00050 and 0.99950
kilohms. If the measured resistance is not within
these limits, the .I MA shust, R6, is defective and
must be replaced.

b. Set the A90 to the 1 MA range. The ohmmeter
should indicate between 100.07 and 99.93 ohms,
If the measured resistance is not within these
limits, the T MA shunt, RS, is defective and must
be replaced.

6-34.  10MA, 100 MA, AND 1000 MA RANGE CHECKS.
Connect the constant current generator, differential volt-
meter, and A90 as shown in Figure 6-8 and perform the
following steps:

a. Set the A90 to the 10 MA range.

b. Set the differential voltmeter controls as follows!
RANGE 1 Volt
NULL Sensitivity 100 uV
Readout Dials 0.100000

6-11
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Table 6-9. RESISTANCE CHECKS

OHMMETER MODEL ASO
COMNNECTIONS RANGE APPROXIMATE RESISTAMNCE {CHMS)
1 MA 1006
' MA 100
INPUT 10 MA 10
Terminals 100 MA 1
1000 MA G1
10A =
INPUT 10A 0.01
{10A Terminals)
10A 0.01
1000 MA 0.1
OUTPUT 100 MA i
Terminals 10 MA 10
1T MA 100
LT MA 1000

MODEL 83G0A

MODEL ASO "

Figure 6-7. EQUIPMENT CONNECTIONS -- .1 MA AND 1 MA RANGE CHECKS

6-12




AS0

MODEL 382A

¢itle

MODEL A90

LOW-THERMAL LEADS

MODEL 895A OR 885A

Figure 6-8. EQU.!PMENT CONNE_C"%“IONS'— 10 MA, 100 MA, AND 1000 MA RANGE CHECKS

Set the constant currént generator for 10.0000
milliamperes output. The differential voltmeter
should indicate null within +80 micorvolts. If
the voltmeter does not indicate within these limits,
the 10 MA shunt, R4, is defective and must be
replaced. '

Change the A90 range to 100 MA and the constant
current generator output to F00 milliamperes. The
differential voltmeter should indicate null within
480 microvolts. If the voltmeter does not in-
dicate within these limits, the {00 MA shunt, R3,

is defective and must be replaced.

Change the A0 range to 1000 MA and the
constant current generator output to 1000 milli-
amperes. The differential volimeter should in-
dicate null within £80 microvelts. [f the +80
microvolt limit is not met, the 1000 MA shunt, R2,
should be replaced. If the ~80 microvolt limit is

6-35.

not met, R2 is low in ohmic value and can he
trimmed to its desired value by carefully removing
a smali amount of material from the edge of the
shunt using a whetstone.

10 AMPERE RANGE CHECK. Coanect equip-

ment as shown in Figure 6-8, leaving the constant current
generator temporarily disconnected from the A90, and per-
form the following steps:

Sét the differrietial voltmeter controls as follows:

RANGE | Volt
NULL Sensitivity 100 uV
Readout Dials (3.000C0

The voltmeter should indicate less than 44 micro-
volts of thermal offset. If more than +4 micro-
volts of offset is observed, check for cold solder
joints or possible thermal generators in the test

6-13
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6-14

setup. When thermal offset has been reduced to
within +4 microvolts, proceed to step {b).

Connect the constant current generator to the 10
AMP binding posts of the A%0 and set the A90 to
the 10A range.

Set the differential voltmeter controls as follows:

RANGE 1 Voit
NULL Sesnsitivity 100 uV
Readout Dials 020000

6-36.

Set the constant current generaior oufput to 2
amperes. The voitmeter should indicate null with-
in £80 microvoits. If the +80 microvolt limit is
not met, the 10 ampere shunt, R1, should be re-
placed. If the —80 microvolt limit is not met, R1
is low in ohmic value and can be trimmed fo its
desired value by carefully removing a small amount
of material from the edge of the shunt using a
whetstone,

LIST OF REPLACEABLE PARTS



AB0

REF [INDEX 870 FR . eh
DESCRIPTION CK mer| M TOTIREC] USE
DESIG| NO NO PART NO IQTYIOQTY CODE
CURRENT SHUNT — Figure 6-9 AS0
Shunt PCB Assembly {See A90-403 895360 A90-403 3
Figure 6-9)
11,32, Binding post, red, + 275552 895361 275552 3
J5
13,14, Binding post, black - 275560 895361 27535060 3
J6
Cover, bottom 224360 895361 224360 1
Cover, top 224352 895367 224352 1
Foot 230037 89536) 230337 4
Handle, carrying 231423 89536 231423 H
Panel, front A90-208 895367 AS0-208 |
Panel, rear AS0-209 §9536§ A90-209 1
J1 J2Z AS0-208 Js

Figure 6-9; MODEL ASC CURRENT SHUNT (Sheet 1 of 2}



A0

R2

RS

ALD-
403

REF JINDEX
pEs1G| NO DESCRIPTION N0 |MF"| oart o forvarvicone
SHUNT PCB ASSEMBLY — A90403 | %9536| A00403 | REE
Figure 6-9
RI Res, wiv, 0,010 £0.27%, 1w 344022 |8os36| 344022 |1
R2 Res, ww, 0,108 £0.1%, Tw 24121 |89536| 224121 1
R3 Res, ww, 100 £0.1%, 14w 204089 | 89536] 224089 i
R4 Res, ww, 102 +0.1%, Vw 4071 | 895361 224071 1
RS Res, ww, 1008 £0.03%, Yow 155846 {89536 155846 1
R6 Res, ww, 1 K2 $0.04%, Yw 131706 | 89536] 131706 t
31321@ Switch assembly, RANGE MA 490802 |89536] A20802 | 1
81 theu 86

R4

R6

R1

sy X X I YA

ABG-ZG3

e 230037

6-18

Figure 6.-9._ MODEL A0 CURRENT SHUNT (Sheet 2 of 2)
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A-1.
A-2.

0213
06327
QU658
00779
01121
01281

6128%

01686

01730

(1884
02114

02608

42660
02768

03814
U651

03197
038717
03888
03511

03580

(4009

04062

04262

04217

APPENDIX A

FEDERAL SUPPLY CODE FOR MANUFACTURERS

CODE TO NAME

The following five-digit code numbers are listed
in numerical sequence along with the manufacturer's

Sape Electronics Corp.
Rochester, New Yark

Welwyn International, inc.
Westlake, Ohlo

Aerovox Corp.
New Bedlord, Massachusetts

AMP Inc,
Harrisbery, Pennsylvania

Allen-Bradiey Co.
Milwaukee, Wisconsin

TRW Semicondusiors
Lawndale, Califorsia

Texas {nstruments, Inc.

Semiconductor Components Div.

Dallas, Texas

RCL Eleetronics Inc.
Manchesier, New Hampghire

Deleted

Dearpora Electronics Inc.
Orlando, Florida

Ferroxcube Corp,
Saugerties, New York

Replaced by 15801

Amphenol-Borg Elect. Corp.
Broadview, Hlinois

Arco Capacitors, Ine.
Loa Angeles, California

Replaced by 71400
Replaced by 44635

Eldema Corp.
Compton, California

Transitron Electronic Corp.
Wakelield, Massachusetis

Pyrofilm Resistor Co., inc.
Cedar Knolls, New Jersey

Clairex Corp.
New York, New York

Muirhead Instruments, Inc.

Mountalnside, New Jersey

Arrow Hart and Hegemen
Electronic Company
Hartford, Connecticnt

Replaced by 72136
Replaced by 81312
Essex Wire Corp

Wire & Cabie Div,
Anaheim, Caiifornia

04221

04645

04713

05082

05236

05277

45278

053497

o

5571

D8T04

4820

a5001

06138

06473

06743

06751

(06880

06980

aTy15

97138

OT263

name and address to which the code has been assigned.
The Federal Supply Code has been taken irom Cataloging
Handhook H 4-2, Code to Name.

Aemeo
Div. of Midtex Inc.
Mankato, Minnesola

Replaced by 75376

Motorole Semiconductor Produets Inc.
Phoenix, Arizona

Replaced by #4154

Jonathan Mip. Co.
Fullerien, Cualifornia

Westinghouse Electric Corp,
Semiconductor Dept,
Youngwood, Pennsylvanis

Replaced by 43543

Unten Carbide Corp.
Electronics Div.
Clevetand, Okio

Sprague Electric Co
Pacific Div.
Los Angeleg, Callforma

Alac, Inc,
Glendate, California

Wakefieid Engineering Ind,
Wakelleid, Massachuseils

General Bleetric Company

Capacitor Department
[rmo, Seuth Carolina

Replaced by §3743

Amphenol Space & Missile Sys.
Chatgworth, Califorsta

Beede Electrical Instrument Co.
Penacook, New Hampshire

Eleciron Corp.
Littletown, Colorado

Levite Corp,
Cleveland, Ohio

Semeor v, Componrents
Phoenix, Arizoma

Gould National Batteries Inc.
City of Industry, California

Eiltet-McCullough, Inc.
San Carios, Calliornda

Replaced by 14674

Westinghouse Electric Corp
Elecironic Tube Div.
Elmira, New York

Fairchitd Semicotductor
Div. of Fairchild Camera
& Ionstrument Corp.
Mouniain View, Callfornia

07344

or792

uTeG

8530

08782

J8808

G863

08988

49522

11237

11358

11403

11503

12614

12040

12660

12136

12323

12327

12400

12617

12697

12748

Bircher Co., Ing.
Rochester, New York

Lerma Engineering Corp.
Northampion, Massachusetts

Continentai Device Corp.
Hawtharne, Cajtiornia

Reliance M
Brookiyn, Ne

Corp,
York

88 Blectronics Semiconductar
Operations-iv. of CBS Ine.
Lowell, Massachuseils

Geaeral Electric Co.
Miniature Lamp Dept,
Cleveland, Ohio

Nylomatic Corp.
Noarrisviile, Pennsylvania
Skottie Blectronies Ine.
Archbald, Pennsyivanta

Burady C
Norwatk, Connecticul

Chicags Telephone of Calii, Inc,
South Pasadens, California

CRBS Eiectronics
Div. of CBS Ing,
Newburyport, Massachusetts

Best Products Co.
Chicaga, Itlinois

Keystone Mig
DBiv. of Avis Indusirial Corp.
Warren, Michipan

Chicago Rivel & Machine Cu.
Beilwood, Hilnois

Nationai Semicorducior Corp.
Danburry, Cobneclicut

Diodes, Inc.
Chatgworth, Califoraia

Philadelphia Handle Co.
Camden, New Jersey

Presin Co., Inc.
Shelton, Conneciicut

Freeway Washer & Stamping Co.
Cieveland, Ohio

Replaced by TH5042

Hamlin Inc.
Lake Milis, Wisconsin

Clarostat Mig, Ce.
Dover, New Hampshire

James Electronics
Chicago, Hlincis



L2656
12654
L3606
13838
14049
14183
14258
14665
14674
14752

14869

15636
13801

16318

15848

15408
16332

18473
16742

L6758

17088

17856

17870

18083

18178

18736
19426
19451
18701
20584

22787

23732

24248

246355

A-2

Micrometals
Sierra Madre, Califorsis

Dickson Electronics Corp.
Seottsdale, Arizona

Spragee Hlectric Co.
Fransistor Div.
Concard, New Hampshire

Replaced by 23732

Semtech Corp,
Newhury Park, California

California Resistor Corp,
Santa Monicn, California

Awmerican Components, Inc,
Conshohocken, Pennsylvania

Cornell-Dubilier Electronics
Newark, New Jersey

Curniug Glass Works
Corning, New York

Eleetre Oube lnc,
San Gabriel, California

Replaced by 96853

Elee-Trol Inc.
Nogthridge, California

Ferwal Electronics Ine,
Framingham, Massachusetts

Amelen Semiconductor
Div, of Feledyne Ino,
Mountalp View, California

HYsecn, Inc.
Mt. Veruon, New York

Replaced by 17850
Replaced by 28478

Cambridge Scientifie ind. Inc.
Cambridge, Maryland

Paramount Plastics
Downey, California

eleo Radio
Div, of General Motors
Hokomo, Indiana

Circuit Structures Lab.
Hnland, California

Siliconix, Inc.
Sunnyvale, California

Daven-Div. of Thomas A, Edison

ind, = -McGraw-Edison Co.
Manehester, New Hampshire

Deleted

Vactec Inc.
Maryland Helghts, Misgouri

Voltronic
Hanover,

oYY,
W Jersey

Montronics, Inc.
Seattle, Washinpton

Perine Machinery & Supply Co,

Seatile, Washington
Elecira Mijir. Co.
Independence, Kunsas

Enochs Mfg., Co.
Indianapolis, Indiana

ITT Sesniconductors
Div, of [TT
Palo Alte, California

Tracar

Rockviile, Maryland

Southeo
Mv. of South Chester Corp.
Lester, Pennsylvania

General Radio Co.
West Concord, Massachuselts

25403

2BETH

28520

30323

33173

37942

38315

42498

43543

44655

49671

49956

53021

55026

56268

58474

6388

62460
63743

64834

65832

86350

T0563

0003

71002

71400

71450

71468

Ti482

T1580

71707

71744

Amperex Electrome Corp
Semiconducior & Receivine
Tube Diviston
Siatersville, Rhode island

Delirol Contrals Corp.
Milwaukee, Wisconsin

Heyman Mig, Co.
Kenilworth, New Jersey

Iihnois Teol Works Inc.
Chieago, Hiisais

General Electric Co,
Tube Dept.
Owensboro, Kentucky

Mallory, P. R., & Co., Inc.
Indianapolis, Indiana

Hongywel] Ine.
Precision Meter Div.
Manchester, New Hampshire

National Conpany
Melrose, Magsachugetls

Nytronics Inc.
Translormer Co, v,
Alpha, New Jersey

Dhmite Mig, Co
Skokie, Iilinois

Radio Corp. of America
New York, New York

Raytheon Company
Lexington, Maine

Sangamo Bieetric Co.
Springfield [ilinois

Simpson Bleetric Company
Chicage, Hiinois

Sprague Electric C
North Adams, M

achusetts

Supericr Elactric Co,
Brigtol, Connecticut

Torrington Mig. Co.
Torrington, Connecticut

Deleted

Ward Leonard Electric Co.
Mount Vernon, New York

West Mfg. Co,
$San Francisen, Calilornia

Wegton Instruments inc,
Newark, New Jarsey

Winslow Tele-Tronics Inc.
Asbury Park, New Jersey

Amperite Company
Union City, New Jersey

Belden Mg, Co.
Chicago, lilinnis

Birnbach Hadio Co., Inc.
New York, New York

Busamann Mix,
Div. of McGraw-Edison Co.
St. Louis, Missouri

s Corp.

Elkhart, Indiana

I'FE Canpon Electric Inc.
Los Angeles, Calilornia

Clare, C. P & Co.
Chicago, IHinois

Cantralab
Div. of Globe Union Inc.
Milwaukee, Wisconsin

Coto Coil Co., Inc.
Providence, Rhode lsland

Chicago Miniature Lamp Works

Chicago, Hlinols

1784

T2005

T2082

F2136

72259

72354

T2619

73293

73443

73358

73588

73734

T3743

73899

73849

74159

74217

74276

T4306

74542

T4970

15042

73376

75382

75915

76354

77342

TTHES

Cinch Mig
3 dopes Div,
Chicaps, hanis

SR {ownrd

Briver, Ly Cos
Newark, Now Jersey

Replacod by UG4480G

Eleetro Motyve
Willimantie,

BTN IR

Nylrondos e,
Berkeley Helghts, Mew Jersey

Detoted

Heplaced by 20303

Dzus Fastener Ca., ine.
Wast Islip, New York

Gudeman Co,
Chicago, mis

Erie Teeh, Products Inc.
Erie, Penpsvivania

Beckman I umsents Iac,
Hefipot Div
Fubleviom, California

Huphas Arroralt O

Cireie ¥ InGustrics
Tremton, New ferss

Federal Serew Products, Ine.
Crcipo, Himosis

Fischer Special Mo, Cn,
Cincinnaty, Ohkin

JFE Electiromies o,
Brooklyn, New York

Guardian Eleciric Mo, Co.
Chicapo, Ulinois

Quarm Nichols Oo.
Chicapo, linnis

Raclio Switch Corp,
Mariboro, New Jersey

Siznalite inc,
Neptune, New Jersey

Piezo Crystal £
Curbisie, Pennsyiv

lia

Hoyt Elect, Insir. Works
Penacock, New Humpshire

Joshnsan, E, F,, Co
Wazeen, Minpesotu

e Inc.
Philadetphiz, Pennsylvania

Kurz-Kasch, ne.
Dayton, Ohio

Kulka Electrie Corp,
Mt, Vernon, New York

Littlefuse Inc,
Des Plaines, [Minsis

Oak Miy. Co.
Crystal Luke, Hlinois

Potter & Brumfield

Hv. of Amer. Machine & Foundry

Princeton, Indiana

Rubbercralt Corp. of Calif. LTD,

Tarrance, Calilornia



78189

T8ATT

TH4ES

18553

79136

7407

79961

80031

8683148

80183

85294

40583

80840

81073

83312

41439

841483

81580

82376

2389

82415

82872

82677

82879

83003

43298

83330

83478

83594

83740

8417

84411

Shakeproot
Div. nf DHoois Tool Works
Ehlcin, lilinois

Sigma lustroments, Tne,
South Draisree, Massachusetts

Stackpule Carbon Co.
St. Marys, Pennsylvania

Tinnerman Products
Cleveland, Ohio

Waletes Kohinoor Ine.
Loy Isiand City, New York

Westers Rubber Company
Goshen, Tndians

Zierick Moy, Corp.
New Rochelie, New York

Mepeo
Div. of Sessions Clock Co.
Maorristown, New Jersey

AP Instruments Co.
Chesterland, Ohio

Sprague Products
North Adams, Magsachugetts

Botrns Inc,
Riverside, Caiifornia

Hammariund Ce., Inc,
Mars Hill, North Caroiina

Stevens, Arnoid Inc.
Baston, Maszachugetls

Grayhill Inc.
La Grange, Dlinois

Winchester Electronics
Div, of Litton Industries
Ozkvitte, Conneclicut

Therm-CG-Dise Inc.
Mansfield, Ohio

Internationzal Rectifier Carp.
Ei Sepundo, California

Korry Mig. Co,
Seattle, Washington

Deteted

Switcheraft Inc.
{hicage, {Hinois

Price Electric Corp,
Frederick, Maryland

Roanweil Corp.
New Yark, New York

Rotron Mig. Co., Inc.
Woodstoek, New York

ITT Wire & Cable Div.
Pawtuckel, Rhode Island

Vare Inc.
Gariand, Texas

Bendix Corp.
Eleciric Power Division
Fatontown, New Jersey

Smith, Herman H., Inc,
Brooklyn, New York

Rubbercralt Corp, of America
New Haven, Connecticat

Durroughs Corp.
Electronic Components Div,
FPlainfield, New Jersey

Union Carbide Corp,
Lungumer Products Div,
New York, New York

Arca Electronics, Inc,

Great Neck, New York

TRW
Ogailnla, Mebraska

86577

B6684

86684

87034

Be419
BBEGH

88536

88730

#0201

90215

46211

383

1263

91447

$1637

51652

1737

81802

91536

91928

91934

93332

94145

04184

BO14E

95263

o264

45975

05303

45354

93712

99887

96733

96853

Precision Metal Products
Stoneharm, Massachusetts

Radio Corp. of America
Electronic Components & Devices
Harrison, New Jersey

Deleted

Marco-Oak Ing,
Apaneim, California

Use 14635
Replaced by 04217

Fluke, John Mig, Co., Ine,
Seattle, Washington

Replaced by 08808

Mallory Capacitor Co,
Indianapolis, Bdiana

Best Stamp & 3 Co.
Kansas City, Missouri

Square D Co,
Chicago, Minvis

Maliory Battery Co.
Tarrytown, New York

Joharson Mg, Co,
Boonton, New Jersey

Replaced by 58474

Dale Bleclronics Ine.
Columiug, Nebragka

Bles Corp,

Wiliow Grove, Pennsylvania

Gremar Mig. Co., inc.
Wakefield, Massachus

s

Industrial Devices, Inc.
Edeewater, New Jersey

King's Electronics
Tuckahoe, New York

Honeywell Inc.
Micra Switeh Div.
Freeport, ilncts

Milter Eleciric Co., Inc.
Pawtucket, Rhode Isiand

Svivania Electiric Products
Semlcanductor Produets Div.
Woburn, Masszehusetts

Repiaced by 48955
Tung-Sol

v, of Wagner Electric Corp.
Newark, New Jersey

Aleo Electronies Products Inc.
Lawrence, Massachuselis

Legeraft Mig. Co.
Long Feland City, New York

Replaced by 88278

Vitramon inc.
Bridgeport, Connecticnt

Radio Corp. of America
Folid State & Receiving Tube Div,
Cincinnati, Ohin

Methode Mig. Carp,
Rolling Merdows, Illinois

Duage Eleciric {o., Inc,
Franktin, Indiana

Weckegser Co., Inc,

Chicage, Hineis

San Fernando Electrie Mig, Ca.
San Ferpando, California

Rustrak Instrument Co.
Manchester, New Hampshire

86881

97540

97913

47945

97868

98094

98278

48261

98388

48743
88025

SULE0

99217

99515

Thomson Industries, fne.
Manhasset, New York

Master Mabile Mounts
Div. of Whitehall Electronies Corp.
Los Angelies, California

Industrial Electronic Hdware Corp.
New York, New York

White, 8. 8, Co.
Plasiies Piv.
New York, New Yori

Replaced by 113588
Repiaced by 49956

Micradot Inc.

Pasadens, California
Sealectro Corp,

Conpey, Div
Mamaroneck New York

Accurate Rubber & Plasties
Culver City, California

Replaced by 12749
Deleted

Plastic Capacitors, Inc.
Chicago, Iliinois

Southern Biectronics Corp.
Burbank, California

Marshall Industries
Capacitor Biv,
Monrovia, California

Revised Augusi 1, 1968
Using H4~1 and H4-2
Dated June , 1968






WARRANTY

The JOHN FLUKE MFG, CO,, INC, warrants each instrument manufactured by them
to be free from defects in material and workmanship. Their obligation under this
Warranty is limited to servicing or adjusting an instrument returned to the factory
for that purpose, and to making good at the factory any part or parts thereof; except
tubes, fuses, choppers and batteries, which shall, within one year after making de-
livery to the original purchaser, be returnedby the original purchaser with transpor-
tation charges prepaid, and which upon their examination shall disclose to their satis-
faction to have been thus defective. If the fault has been caused by misuse or abnormal
conditions of operation, repairs will be billed at a nominal cost. In this case, an
estimate will be submitted before work is started, if requested,

If any fault develops, the following steps should be taken.

1. Notify the John Fluke Mfg. Co., Inc., giving full details of the difficulty,
and include the Model number, type number, and serial number. On
receipt of this information, service data or shipping instructions will
be forwarded to you,

2. On receipt of the shipping instructions, forward the instrument prepaid,
and repairs will be made at the factory. If requested, an estimate of the
charges will be made before the work begins, provided the instrument
is not covered by the Warranty.,

SHIPPING

All shipments of John Fluke Mtg., Co., Inc. instruments should be made via Railway
Express prepaid. The instrument should be shipped in the original packing carton;
or if it is not available, use any suitable container that is rigid. If a substitute con-
tainer is used, the instrument should be wrapped in paper and surrounded with at least
four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT

The instrument should be thoroughly inspected immediately upon receipt. All material
in the container should be checked against the enclosed packing list. The manufac-
turer will not be responsible for shortages against the packing sheet unless notified
immediately. If the instrument fails to operate properly, or is damaged in any way,
a claim should be filed with the carrier. A full report of the damage should be ob-
tained by the claim agent, and this report should be forwarded to John Fluke Mig.
Co., Inc. Upon receipt of this report you will be advised of the disposition of the
equipment for repair or replacement. Include the model number, type number, and
serial number when referring to this instrument for any reason.

The John Fluke Mfg. Co., Inc. will be happy to answer all application questions which
will enhance your use of this instrument, Please address your requests to:

JOHN FLUKE MFG, CO., INC., P, O, BOX 7428, SEATTLE 33, WASHINGTON






SALES & SERVICE REPRESENTATIVES

ALABAMA
HUNTSVILLE
BCS Associates, Ing,
3322 South Memorial Parkway
Tel. [J08) 881-6220
Zip 38801

ALASKA
SEATTLE
tnstrumenst Specialists, [nc.
5950 Sixth Ave. South
Suite 106
Seattle, Washington 08108
Tei, (206} 767-4260

ARIZONA
PHOENIX
Barnhitl Asseciates
4800 £. Indian Schoot Road
Tel, (602) 863-2115
Zip 85251

CALIFORNIA
LOS ANGELES
instrument Specialists, Ine,
1108 8. Central Ave.
Glendale, California 91204
Tel, {213} 245-8404

SAN FRANCISCO

instrument Speciatists, Ing,
2358 De La Cruz

Santa Clars, California 95080
Tel. {408} 244-1505

SAN DIEGO

{nstrument Specialists, inc.
10468 A Rosetla Street

San Diego, Californis 92121
Tel. {714} 453-1833

COL.ORADO
BENVER
Barnhill Associates
1170 §. Sheriden Bivd.
Tel, (303 9346508
Zip 80226

CONNECTICUT
HARTFORD
Instrument Hepresentatives, Inc.
?.0. Box 16%
Glastonbury, Connecticut 06033
Tel. (203} 8335777

FLORIDA
GRLANDO
BCS Associates, ing.
940 N. Fern Creek Ave,
Tel. (306) 843-151¢
Zip 32803

HAWALL
HOROLULY
Industrial Electrorics, Inc.
646 Queen Strest
Tel. {808) 506-095
Zip 96813

{LLINOIS

CHICAGO

Cozrens & Cudahy, Inc,
9501 W. Devon Ave,
Rosemont, Hlinols 60018
Tel. (312) 825-1144

INDIANA

ENDIANAPOLIS
Cozzens & Cudghy, ing.
847 Mulford Crt,

Tel. {317} 244-2456
Zip 46234

MARYLAND

BALTIMORE

Electronic Marketirg Assoc.
11601 Huff Court
Kensingtan, Maryland 20705
Tel. {301} 881-8300

MASSACHUSETTS
BOSTON
instrument Representatives, ino,
1046 Massachusetts Avenue

Arlington, Massachusetts 02174
Tel (617} 646-1034

MICHIGAN
DETROYT
Technitron, Ing.
13657 Grand River Ave,
Tet, {313} 838-7324
Zip 48227

MINNESOTA
MINNEAPOLIS
Cozzens & Cudahy, Inc.
7710 Computer Ave.
Tel. (612} 820-1022
Zip 554356

MISSOURL
8. LOUIS
Cozzens & Cudahy, inc,
P.C. Box 16013
Lamizert Field 63145
Tel. (314) 4231234

NEW JERSEY
NEWARK
SBM Associates, Ing.
1519 Stuyvesant Avenue
Linion, New Jersey 07083
Tel, {201} 687-8737

NEW MEXICO
ALBUCUERQUE
Barnhill Associates
827 Pennsyivania N E,
Tel (505) 265-7766
Zip 87110

NEW YORK

NEW YORK

SBM Assaciates, Inc.

28 Hobby Street

Pieasantville, New Yark 10670
Tel. ($14) 7691811

LONG ISLAND

SBM Associates, Inc,

528 Oid Country Road
Plainview, Long island 11803
Fel, (516} 433-142¢

ROCHESTER

S8M Associates, inc.
800G Linden Avenue

Tet. (716) 3818330
Zip 14825

SYRACUSE

SBM Associates, {ne.
138 Pickard Bidg.
5858 E. Molloy Road
Tel, (315] 454-9377
Zip 13211

NORTH CAROLINA

GREENSBORO

BLS Associates, Inc,

1839 F, Wendover Avenue
Tel. (918} 2731918

Zip 27465

OHIO

CLEVELAND

Technitron, inc,

23203 Lorain Road

North Dimsted, Ohio 44070
Tel. {218} 134-0960

DAYTON

Technliron, fnc,

1250 W, Dorothy Lane
Tel, {513} 288-0964
Zipy 45408

OREGON

SEATTLE

{nstrurant Specialists, Inc.
BE80 Sixth Ave, South
Suite 196

Seattle, Washington 98108
Tet 1208) 767-4260

PENNSYLVANIA

PHILADELPHEA,
Elactronic Marketing Assoc,

210 Goddard Bivd, — Syite 100

King of Prussia, Pennsylivania
Tel. {215} 248.5050
Zip 19406

PITTSBURGH
Technitron, Inc.

114 Spring Grove Road
Tel. {412} 3711231
Zip. 16235

TEXAS

DALLAS

Barnhill Associates

Ste. 220

312 N, Centrat Express Way
Richardson, Texas 75080
Tel, {214} 231-2573

HOUSTON

Barrhilf Associates
Sulte 332

3810 Westheimer
Tel. {713} 621-G040
Zip 77027

WASHINGTON

SEATTLE

Instrument Specialists, Ing.
B850 Sixth Ave, South
Suite 106

Seattle, Washington 98108
Fel {208} 7674260

WASHINGTON, D.C.

Electronic Marketing Associates
11807 Huff Court

Kensington, Maryland 20795
Tel. {301} 881-5300

CANADA

BRITISH COLUMBIA
VANCOUVER
Alfan Crawford Associates, Lid,
721 Aldford Ave,
Annacis industriat Estate
New Westministar
Tel. {604} 524-1161

ONTARIO
OTVAWA, 3
Adltan Crawford Associates, Ltd.
376 Churchil Avenue - Sulte 108
Tel, {6131 725-3354

TORONTO

Altan Crawford Assaciates, Lid,
65 Martin Ross Avenue
Downsview, Ontario

Tel. (416) 6364910

QUEBEC

MONTREAL, 8

Allan Crawford Associates, Lid.
1285 Hodge Street

Tel, {614} 747-9849

INTERNATIONAL REPRESENTATIVES

AUSTRALEA
Eimeasco Instruments
7 Chard Road
7.0, Box 334
Brookvale, NSW., Australia 2100

Elmeasco instruments (Pry.} Ltd,
PO, Box 213
Mt, Waverley, Vic. Austratia 3149

AUSTRIA
Omni Ray AG
Tech, Beratung
Motlardgasse 54
Vienna VI, Austria

BELGIUM
C.N, Rood S/A
30 Rue Lean Fraderic
Brussels 4, Belgium

DENMARK
Tage Cisen AJS
1, Ronnegade
Copenhagen, Denmark

FINLAND
Qy Findip AB
Postbox 52025
Helsinki 28, Finland

FRANCE
Radie Equipment Antares
8, Rue Ernest Cograe Q
492 Levaliois
Perret, France

HONG KONG
Ghiman & Co, L.
P.0, Box 56
Hong Kong, Hong, Kong

ISRAEL
R.D.T. Efectronics Engingering Ld.
2.0, Box 21082
Tel-Aviv, lsrael

iTALY
Elettronticleonica s.p.a.
7, P.zza DeAngsti
20146 Mitana, ltaly

JAPAN
Toye Trading Co., Lid.
PO, Box 5014
Tokyo Japan

Toya Trading Go,, Lid,
2-38 Junkeicho-doti minami-ku
(sada, Japan

KOREA
M.-C International
1.P.0, Box 1385
Seoul, Korea

MALAYSIA
O*Connor’s {Pte} Limited
P.0. Box 1197
Kota, Kinabalu
East Malaysia

O'Cennor's {Pte} Limited
P.O, Box 9t

Pataling Jaya

West Malaysia

THE NETHERLANDS
C.N, Road NV,
Post Qffice Box 4542

Rijswijk {Z.H.} The Netherlands

Filuke {Nederland} N.V.
Fost Office Box GBI
Tilburg, The Netherlands

NORWAY
Margenstierne & Co. A/S
P.8, 6688 Rodelokka
Oslo 6, Norway

OKINAWA
RYUKYL! ISLANDS
Baxter Trading Co,
P.0, Box 26
Koza, Okinawa
Ryukyu Islands

PHILIPPINES
T. 4. Wolff
2248 Pasong Tamo
Makati, Rizal
Manila, Philippines

SINGAPORE
'Conner's {Pre) Limiteg
Maybank House
HRobinson Road
Singepaore

SGUTH AFRICA
K. Baker {P1y.) Lid,
£.0, Box 1257
Johanneshurg, So. Africa

K, Baker (Pty.} iid.
P.C. Box 3641
Cape Town, So. Africa

IK. Baker {fry.) L,
£.0, Box 2143
Durban, Natal, So. Africa

K. Baker {Pty.} Lxd,
P.O. Box 210G
Swazilad, So. Africa

SPAIN
REMA
Generat Sanjurjo, 18
Madyid, Spain

SWEDEN
Erik Ferner AB
Box 56
161,26 Stogkhetm-Bromma,
Sweden

SWITZERLAND
Omni Ray AG
Dofourstrasse 56
8008 Zurich, Switzerland

TAIWAN
Heighten Trading Co., Lid,
P01, 1408
Taipei, Tahwan

THIALAND
G, Simon Radio Lid.
30 Patpong Avenue
Surivwong
Bangkok, Thailand

THE UNITED KINGDOM
Fluke tnternational Corp.
Garnett Ciose
Watford, Englend
WD2-47T

WEST GERMANY
Rohde & Schwarz Vertriehs - Gmbh
3000 Kagin
Hohe Strasse 160-168
West Germaeny

Rohde & Sehwary Handels - Gmbh
1000 Berlin 10

Ernst - Reuter - Platz 10

West Germany

Rohde & Schwarz Vertrighs - Gmbh
2000 Hamburg 50

Grosse Bergstrasse 213-217

West Germany

Rohde & Schwarz Vertriebs - Gmbh
7500 Kalsruhe

Kriegsstrasse 39

Waest Germany

Rohde & Schwarz Vertrishs - Gmbh
BOOG Muenchen

Dachauer Stresse 109

West Germany

In Eurpge contact FLUKE NEDERLAND, N. V., Post Cifice Box 5853,
Tilburg, The Netherlands






List of Factory Authorized Service (onters

ARIZONA

PHOENIX

Arizona Standards Laboratory

4430 N. 19th Ave.
Tel. (602) 264-9351

CALIFORNIA

LOS ANGELES

Instrument Specialists, Inc.
P. 0. Box 39908

2870 Los Feliz Place

Tel. (213) 665-5181

TWX: 910-321-3914

COLORADO

BOULDER

Ball Brothers Research Corp.

Standardization Laboratory
Tet. {303) 444-3300
TWX: 910-940-3241

FLORIDA
ORLANDO

BCS Associates, Inc.

P. 0. Box 6578

940 N. Fern Creek Ave.
Tel. (305) 425-2764
TWX. 810-850-0183

HAWAH
HONOLULU

Industrial Electronics
P. O. Box 135

646 Queen Street
Tel. (808) 506-095
TWX. 63238

MARYLAND

KENSINGTON

Electronic Marketing Associates
11501 Huff Court

Tel. (301) 946-0300

TWX. 710-825-9645

MASSACHUSETTS

ARLINGTON

Instrument Representatives, Inc.
1046 Massachusetts Ave..
Tel. (617} 646-1034

NEW MEXICO

ALBUQUERQUE

EG & G Standards and Calibration
Laboratory

P. O. Box 4339, Station A

933 Bradbury Drive S. E.

Tel. {505) 8§42-4084

NEW YORK

PLEASANTVILLE

SBM Associates

28 Hobby Street
Tel. (914) 769-1811
TWX. 710-572-2193

ROCHESTER

SBM Associates

800 Linden Ave.
Tel. (716) 381-8330
TWX. 510-253-6145

OHIO

CLEVELAND

Honeywelt Metrology Service
1001 E. 55th St.
Tel. (216) 881-0300

FAIRBORN
Honeywell Metrology Service

600 East Dayton Dr.
Tei. (513) 878-2551

TEXAS
GARLAND
Tucker Electronics Company
326 Kirby Street
Tel. {214) 272-3404
HOUSTON
Linear Standards Laboratory

8207 Millet
Tel. (713)923-27%96

UTAH
SALT LAKE CITY

Stabro Laboratory
23 Kensington Ave,
Tel. (801) 467-8011

CANADA
TORONTO

Allen Crawford Associates Ltd,
65 Martin Ross Ave.
Downsview, Ontario
Tel. (416) 636-4510
TWX. 610-492-2119



INTERNATIONAL

THE NETHERLANDS UNITED KINGDOM
Fluke Netherland N. V., Fluke International Corp
P. 0. Box 5053 P.0.Box 102

Tilburg, The Netherlands Watford-Herts, England

For information regarding service centers in other foreipn locations, contact the nearest Sales
and Service Representative in your area.
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B

Rt43 R144 R145
10K 10K 11K

Q73 Q74
CHANGES:

v3 V4 (D R127 CHANGED FROM 22K TO 12K AT APPROXIMATELY

SIN 400,
@ C38 1S 220 pf IN SERIAL NUMBERS 124-131, 134,138, 137,
90123456789 01234567890

139, 141, 142, 148, 147, 149-161, 157-158, 161-163, 165,
167-170.

58A 59A

NOTES:

1. ALL RESISTANCES IN OHMS AND ALl CAPACITANCES N
MICROFARADS UNLESS OTHERWISE SPECIFIED,

2. ALL SWITCHES SHOWN N OFF POSITION.

3. (D DENOTES INTERNAL SCREWDRIVER ADJUSTMENT,

4, "3 DENOTES FRONT PANEL LOCATION,
5.0 R186 SELECTED IN FINAL CALIBRATION,

6. > cease LECTED COMPONENT; NOT PRESENT ON
SOME UNITS.

R136 R138 7. READOUT TUBE FIN LAYOUT:
180K 180K 10 o0

20 og

QB89 Q70 30 oA

R140 RH004° 08C'tl...MD
39K 50 o7

'Y 18V 60  oga

5 R137 R139 BOTTOM VAEW

K 180K 47K .

8. T PLUS GATE ON WITH POSITIVE INPUT,
MINUS GATE ON WITH NEGATIVE ENPUT,

-18Y T

Cc57

3|
—_ }.....,M
RE7
270K
Q22 FUNCTIONAL SCHEMAYIC DIAGRAM
MODEL B100A
DIGITAL MULTIMETER
SCHEMATIC NO, 2
159
47K 47K REY.
SER. NO. 123 & ON &
o ANt 18V
FLLIKE] JOMN FLUKE MFG. CO., ING.
@ 2R§('}K @ m.__.%- PO, Box 7438 Gaartte, Washingren 98133
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