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ADDENDUM
MODEL 8100B DIGITAL MULTIMETER

INTRODUCTION !

The Model 8100B is a Model 8100A without the GUARD terminal and enclosed

in different styled plastic covers. Except for connecting the inner guard to INPUT LO,
the instruments are, electrically, identical. Mechanical differences include the covers, _ 1
carrying handle, removal of GUARD terminal (J3), and relocation of the 115/230
volt slide switch to the rear panel for direct access

MANUAL CHANGES

The manual requires only minimum changes. References in the text and schematic
concerning the GUARD tferminal should be disregarded. The List of Replaceable
Parts, Section 5, should be changed according to Table 1.

Table 1. CHANGES—LIST OF REPLACEABLE PARTS

E
pes o oeewnow K fuea |, Forher e
[
B DELETE
3 Cover, Bottom 303164 | 89536 303164 1 -
4 Cover, Top 291989 |89536 | 291989 1 L
5 Handle, Carrying [r
Frame 310045 189536 | 310045 1 -
Grip 284836 | 89536 | 284836 2 -
Knob;uale alf 309047 | 89536 | 309047 2 L
Kniob, fernale half 309054 | 89536 | 309054 2 ;
:
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CHANGE/ERRATA INFORMATION

TITLE: MODEL 8100A DIGITAL MULTIMETER
MANUAL :
: ISSUE: October 1969, Rev. 4, 2/11/72
Please make changes in this manual according to the following change and/or errata information:

CHANGE # 1

Page 4-17 (Table 4-7. AC Calibration)
In step “‘e”, change Input Signal frequency to 15 kHz. In step “g”, change Input Signal frequency to 20 kHz,

Page 5-2 i
Add the following Serial Number Effectivities:

R Model 8100A serial number 5050 thru 6349,
S Model 8100A serial number 123 thru 5915

T Model 8100A serial number 5916 and on.

U Model 8100A serial number 123 thru 6279
V Model 8100A serial number 6280 and on

W Model 8100A serial number 123 thru 6349
X Model 8100A serial number 6350 and on

Y Model 8100A serial number 61300 and on.

Page 5-21
Add "W to Use Code column for listing of C51 and C55.,
Add another listing of C51 as follows:
. /€51 / GI-W3 / Cap, mica, 100 pf +5%, 500V / 148494 [ 14655 [ CD15F101J /REF [0 [X/

Page 5-31
Add * W to Use Code column for R194. Add another listing for R194 as follows:

[R194 [ G1-W2 [ Res, comp, 2k +5%, %W [ 202879 /01121 /CB2025/1/0/X/.
Add “U” to Use Code column for R204. Add another listing for R204 as follows:
/R204 [ I3-X1 [ Res, met flm, 499k +1%, 1/8W [/ 268313 /91637 | MFF1-8499K PORM 1 PCT / 1 fO[V]
Add “S” to Use Code col'urﬁn for R211. Add another listing for R211 as follows:
JR211 | ES-M4 / Res, comp, 3.3k +5%, %W / 148056 /01121 /CB3325 /REF /0/T/.
Add resistor R2172 to parts list as follows: |
/ R212 [ 0/ Res, comp, .1 M +5%, %W [ 182204 / 01121 / CB1055 / REF [ 0/ Y/
Add resistor R216 to parts list as follows:
[R216/0/Res, comp, 100 k +5%, %4W | 148189 /01121 / CB 1045 / REF [O/R/.

1/5/74
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Add another listing for R216 as foilhow.s:
,’RZIG!OI Res, comp, 150k +5%, %W / 182212 { 01121 ;‘CBIS45,’REF,’0/X;‘

SCHEMATIC NO. 1 (Ser No. 3410 thru 3419 and 4098 and on)

Change C51 to 100 pf, R194 to 2k, R216 to ISOk, and delete C55, 4.pf.

Add note six to NOTES as follows:

6. TLK | TEST LINK.
Add to CHANGES as follows:
@ C51 was 100 pf, R194 was 1.6k, R216 was 100k, and C55 was removed at S/N 6350 and on.

SCHEMATIC NO. 4

Add resistor R212, 1M, between cathode of CR39 and emitter of Q5.
Add to CHANGES as follows:

(3) R212, 1M, added at $/N 61300 and on

ERRATA #1
Page 5-21

For listing of C33, Stock No. should be 234484,

CHANGE # 2

Page 2-2, Paragraph 2-9, and Section VI, Accessories and Options, Page 6-4, Paragraph 6-15
Add after the above paragraphs the following note:

- Battery manufacturers recommend that nickle-cadmium bat-
teries should not be stored for extended periods of time with-
out recharging at least every 90 days. Storage temperatures
below 25°C are recommended.
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Section 1

L Introductidn & Specifications
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1-1. INTRODUCTION

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
filter, autopolarity, pushbutton function and range selec-
tion, and full four-digit readout plus “1” for overranging.
Fluke’s unique Recirculating-Remainder (R2)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 Volts

RANGE
1, £10, £100, £1000 volts dc with 20% overrange on all
ranges.

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

Rev. 1

ACCURACY
30 days, 20°C to 30°C: +(0.02% of input
: +0.01% of range).
90 days, 15°C to 35°C: 1(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 TO RATED ACCURACY
0.5 seconds with filter out.
1.5 seconds with filter in.

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

IN ouT IN ouT
CMRR
(1K in Low |120db| 120db | 100db | 120db | 100 db
Lead)
NMRR ———| 60db 20db 47 db 9db

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.

1-1
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OVERLOAD
41200 vdc or £1700v peak ac can be applied indefinitely
on any range without damage.

AC Volts

RANGE
1, 10, 100, 1000 volts ac with 20% overrange on all ranges.

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

ACCURACY
90 days, 15°C to 35°C:

EXTENDED
30 to 50 Hz and 10 to 20 kHz

MIDBAND
50 Hz to 10 kHz

+(0,2% of input +{0.5% of input + 0.1% of
+0,06% or range) range}

INPUT IMPEDANCE
1 megohm shunted by <30 pf.

RESPONSE TIME TO RATED ACCURACY
3 seconds

MAXIMUM DC NORMAL MODE VOLTAGE
11200 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 'applicd indefinitely on any range without damage.
Resistance
RANGE

1k, 10k, 100k, 100k, and 10 M) with 20% overrange on
all ranges.

RESOLUTION _
0.01% or range (0.1 ohm on lk range is maximum).
ACCURACY S5 o O o

30 days +0.05% of input =l-_t0.1%.of input +
20°C to 30°C: +0.01% of range) | 0.01% of range)

90 days,
15°C to 35°C:

-H0.1% of input + 0.02% or range) on all
ranges

1-2

CONFIGURATION
Two terminal, constant current.

VOLTAGE ACROSS INPUT
1.0v at full range.

1.2v at 20% overrange.

9v 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

1k to 1000k 10M
Filter Out 0.5 seconds 3.0 seconds
Filter In 2.0 seconds’ 10.0 seconds
OVERLOAD
1k Range 130 vrms may be applied indefinitely
i without damage.
10k to 10 M2 230 vrms may be applied indefinitely

without damage.

MAXIMUM INPUTS

Hito LO - See OVERLOAD specifications by
; function.

LO to GUARD 100 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. —01. 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 < 35°C 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.

£
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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 + 0.005%
of range)/°C

k$} +(0,0035% of reading + 0.0015%
of range)/°C

10 mE2 +{0.01% bf reading + 0.002%
of range)/°C

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

1-6. MECHANICAL SPECIFICATIONS

Weight
8 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
&100A outline drawing is shown in Figure 1-1, with approx-
imate overall dimensions.

1-7. GENERAL SPECIFICATIONS

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

Display

Four decade neon indine 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

[~ B.5"

155"

LN
3.48"
= i
=/
L_U' 0.60

i 08|

Figure 1-1. MODEL B100A OUTLINE DRAWING
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‘Section 2

Opefating Instructions
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2-1. INTRODUCTION

2-2. This section contains operating instructions and
applications information for the Model 8100A 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.

23. 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 VI of the manual.

25. 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.

High Frequency Probe Front Panel Dust Cover
High Voltage Probes Rack Mount Kit
Switched AC/DC Current Shunts

Rev. 1

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 bottom 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 slow-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 insttument case to power
system ground. If a three-to-two-wire adapter
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

2-1
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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.

1"

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS (Sheet 1 of 2)
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REF. NO.

NAME

FUNCTION

INPUT Terminals

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

GUARD Terminal

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

may be connected directly to the LO 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 (ac
voitage mode}, VDC (dc voltage mode}). K& (Kilohm mode}, and 10 M§2
(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
each function except 10 M£2, which is fixed independent of the RANGE
switch .

POWER Switch

Push ON - push OFF switch controls input power to 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 (full 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% overrange 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 to 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

Slide 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 volt, 50 Hz to
500 Hz ac line.

Figure 2-1.

CONTROLS, TERMINALS, AND INDICATORS (Sheet 2 of 2)
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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 to a source of 50 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 vDC
RANGE - 1000
FILTER ON

c. The instrument readout should be 000.0 +3 digits.
The polarity indicator should register either “+” or

6k 93

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

€. 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 illu-
minate.

f. Remove the INPUT shorting link and press the K
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 milliohms to obtain
the indicated reading.

2-4

h. Press the 10 M2 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
4-19 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.

2-156. DC VOLTMETER OPERATION

2-16.  The Model 8100A measures dc voltages in both
polarities from 0 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
to noise. To operate the instrument as a dc voltmeter,
proceed as follows:

a. Presé the VDC function switch to place the instru-
ment in dc voltage mode.

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

s Select increased noise rejection by operating the
FILTER switch (see filter specifications in the
Section I). Note that response time to rated accur-
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 LO terminal.

2-17. AC VOLTMETER OPERATION

2-18.  The Model 8100A measures ac voltage from 0 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:

et
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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.

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

2.19. 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 K2 function switch for measurement of
resistances between 0 and 1000k and select the
10 M2 switch for measurement of resistances be-
tween 1 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.

Ci Connect the resistance to be measured to the
INPUT terminals.

NOTE!

In both KS) and 10 M) modes, the internal
voltage arrangement is such that the HI input
terminal is positive with respect to the LO
input terminal.

2-21. OPERATING NOTES
2-22. Overload 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 darnage.- 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 voltage,
with connections at a remote point. It should 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 KQ and 10 M2 modes, the Model 8100A pro-
duces a2 maximum of 9 volts, with 10 kilohms to 10 meg-
ohms in series, depending on range. The maximum current
flowing in the unknown resistance is 0.7 milliamp. 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 nanowatts maximum at
10 megohms. Consequently, the instrument may be used
to safely test most transistors. In both K€ and 10 MQ
modes, the internal voltage arrangement is such that the
HI input terminal is positive with respect to the LO ter-
minal.

2-29. DBM Measurement

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 ohms, connect a
600-ohm load to the Model 8100A INPUT terminals. The
resulting readout may be converted to dbm using the infor- -
mation provided in Figure 2.2.

MODEL 8100A DBM LEVEL FOR 1 VOLT

READOUT RANGE (1 mwin 600 52 )
0138 —35
1092 -17
2182 -1
' .3083 — 8
4352 - 5
5490 - 3
6150 -2
6897 -1
7746 — 0
8700 + 1
9760 +. 2

Add 20 db for each range abave one volt.

Figure 2-2. AC VOLTAGE TO DBM CONVERSION
TABLE FOR 600- OHM CIRCUITS
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2-31. Measurement of High Resistances

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

excess of 10 megohms.

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

([

—

==

L
T ——

1 ] :
— )
) il |

N -
| e T A |

MODEL 81004

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

2-6

b.  Record the Model 8100A readout.

& Using the following calculations, determine the
value of the unknown resistance, RX

Epb

Byl ——2a iy

Em

Where By = External DC Voltage (volts dc.)

E;, = Model 8100A readout in step b. (volts dc)
R, = 10Megohm (107) +0.03%

2-33. Use As A Null Detector

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 3

, Tkheory of Operation

F
L

3-1. INTRODUCTION

3-2. This section contains the theory of operation of
the Model 8100A Digjtal Multimeter. In the general
discussion, the instrument function is examined at the
block diagram level. The detailed circuit description is
keyed to the schematics at the back of the manual.

3-3. GENERAL THEORY
3-4. System Description

3-5. The Model 8100A consists of three main sections:
the buffer, the analog-to-digital (A-to-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-to-D
converter. It scales and conditions all inputs and it per-
forms ac to de conversion. The A-to-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 contin-

uous display is provided. The display circuit accepts the
BCD output from the A-to-D converter and converts it into
a 10-line decimal output, which operates the 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.
3-6. Buffer

3-7. The principal parts of the buffer are a resistive

11-19-711

POWER
SUPPLY

P CLOCK

INPUT
Aeto-0
BUFFER DISPLAY
e | CONVERTER

ANALDG
STORAGE

Figure 3-1. MODEL 8100A SIMPLIFIED
BLOCK DIAGRAM

input 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 0.5 or 1.5
seconds, which removes unwanted ac signals from the dc
input; and a low-drift, high-gain amplifier having a high
input impedance. Depending on the function selected at
the front panel, the buffer is connected in one of four
modes of operation: dc voltage (VDC), kilohms (K$2),
10 megohm (10 M£2), 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
volitage (E; ) is applied to a voltage divider. The divider

31
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output is applied through the input filter to the buffer
amplifier. The amplifier is connected as an inverting
voltage - follower and provides an output to the A-to-D
converter which is the negative of the scaled-down input.
The two diodes inside the feedback loop provide a thresh-
old step, which supplies polarity information to the A-to-D
converter. Resistor Ry is the output load resistance.

VOLTAGE
OIVIDER

INVERTING
————— -1 VOLTAGE FOLLOWER
INFUT FILTER AMPLIFIER

TO Aol

CONVERTER

BUFFER
AuTPUT
-

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

+7 VOLT
REFEREMNCE

10 kg

900 kax

AMPLIFIER

INPUT By e
FILTER & RANGE

" g—+

3

Figure 3-3. KILOHM MODE SIMPLIFIED DIAGRAM

are used, except the input divider is connected to the +7
volts 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 (R,) forms the feedback resistance. A
voltage proportional to R, is applied to the A-to-D con-
verter and is equivalent to —0.7 volts full scale when the
proper input divider tap is selected.

3-2

3-10. In 10 megohm mode, the buffer is connected as
shown in Figure 34. The +7 volt reference voltage is

+7 VOLT REFERENCE

AMPLIFIER _R
INPUT N el &
FILTER 10M

——ii

b3

b Ay
Figure 3-4. 10 MEGOHM MODE

SIMPLIFIED DIAGRAM

divided down to 1 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

AMPLIFIER

in
AANGE| ]
}V. -3

0V

QUTPUT . _Ein
FILTER  OYT~ manGe

100V

1000V

Figure 3-5. AC VOLTAGE MODE
SIMPLIFIED DIAGRAM

used as an operational rectifier. A pair of rectifier diodes
is placed inside a strong negative feedback loop. and a
negative ac feedback signal proportional to the input volt-
age is developed across resistor R,. A half wave rectified dc
signal proportional to the input is developed across

' R162. The proper scale factor is determined by the feed-

back resistors, which are conirolled by the front panel
range switches. The positive half-cycles across R162 are
filtered by a two-stage RC filter to provide a positive one
volt output to the A-to-D converter that is scaled in terms
of the rms value of a sine wave, Table 3-1 gives the full-
scale buffer outputs for each of the instrument functions.
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